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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 


PART  IX. 


By  M.  C.  HiNDERLiDER,  J.  M.  Giles,  and  J.  C.  Hott. 


INTRODUCTION. 
ORGANIZATIOX  AND  8COPK  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection  of 
facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the  time  it 
reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888,  when 
an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appropriation 
for  gaging  streams  was  made  by  the  act  of  August  18, 1894,  which  contained  an  item  of 
$12,500  ''for  gauging  the  streams  and  determining  the  water  supply  of  the  United  States, 
including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid  and  semi- 
arid  sections."      (28  Stat.  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the  follow- 
ing table: 

An^nAiol  apprtypriaiionfor  hydrographic  surveys  for  fiscal  years  endiryj  Jurie  .W,  1895  to  1906. 


1»5 $12,500 

1896 20,000 

1897 50,000 

1898 50,000 

1899 50,000 

1900 50,000 


1901 $100, 000 

1902 100,000 

1903 200,000 

1904 300,000 

1905 200.000 

1906 200,000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at 
the  same  time  it  has  been  more  thoroughly  systematized  by  the  adoption  of  standard 
methods  and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer 
and  a  corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resource,s. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is 
»lso  collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc., 
which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
raphy of  every  important  river  basin  in  the  United  States,  and  is  of  direct  value  in  the  com- 
mercial and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it 
^  maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If 
the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning 
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the  minimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives  special  attention. 
In  all  sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  statis- 
tical purposes  to  show  the  conditions  existing  through  long  periods.  They  are  also  used  as 
primary  stations,  and  their  records,  in  connection  with  short  series  of  measurements,  serve 
as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced  by  which  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investiga- 
tions were  made.  The  "Report  of  Progress  of  Stream  Measurements,"  which  contains  the 
results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  165-178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages. 

No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  eastern  gulf  of  Mexico  drainages. 

No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Oreat  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years,  the 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  foUowing  list.  The  Progress 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data 
for  one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases 
been  redivided,  and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

List  of  drainage  basins  in  the  United  States. 

NORTHERN  ATLANTIC  DRAINAGE  BASINS. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Presumpscot. 

Saco. 

Merrimac. 

Connecticut. 

Blackstone. 


Thames. 

Housatonic. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 


SOUTHERN  ATLANTIC  DRAINAGE  BASINS. 

Great  Pedee  (Yadkin). 

Santee. 

Savannah. 

Ogeechee. 

Altamaha. 

Minor  southern  Atlantic. 
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EASTERN  GULF  OF  MEXICO  DRAINAGE   BASINS. 


Suwanee. 

Apalachicola. 

Mobile. 


Lowpr  eastern 
Omo. 


Laire  Superior. 
Lake  Michigan. 
Lake  Huron. 
Lake  St.  Clair. 
Lake£rie. 


Upper  western  Mississippi. 

Missouri. 

Meramec 


Bablne. 
Neches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


Wasatch  Mountains. 
Fiumboldt. 


Southern  Pacific. 
San  Francisco  Bay. 
NorthoTi  Pacific. 


Pearl. 

Minor  eastern  Qulf  of  Mexico. 


EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

ppi-  I   Upper  eastern  MIssissippL 


ST.  LAWRENCE  RIVER  DRAINAGE  BASINS. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  I^wrence. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

Lower  western  Mississippi. 

Arkansas. 

Red. 

WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 


Quadelupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  western  Qulf  of  Mexico. 


COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 

I  Sierra  Nevada. 

I  Minor  streams  in  Great  Basin. 

PACIFIC  COAST  DRAINAOE   BASINS. 


Columbia. 
Puget  Sound. 


HUDSON  BAY  DRAINAGE   BASINS. 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "discharge" — is  expressed 
in  various  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
those  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acro- 
feet.    They  may  be  defined  as  foUows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge 
of  water  flowing  in  a  stream  1  foot  wide  and  1  foot  deep  at  a  rate  of  1  foot  per  second. 
It  is  generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "miner's  inch"  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1  inch 
square  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and 
irrigators  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used. 
In  most  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot . 

"Second-feet  per  square  mile"  is  applied  to  the  average  number  of  cubic  feet  of  wat<»r 
flowing  per  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the 
nm-off  is  distributed  uniformly  both  as  regards  time  and  area. 
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"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover 
an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irri- 
gation work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot. 
One  second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approxi- 
mately 2  acre-feet. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station  .- 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facts 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as  pos- 
sible, a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that 
would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the 
area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river 
as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in 
the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage. 
At  most  Stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given 
in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
charge larger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum"  the  quan- 
tity given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  col- 
umn headed  "Mean"  is  the  average  flow  for  each  second  during  the  month.  On  this  are 
based  the  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  sf>ecial  rules 
have  been  used: 

Fundamental  rules  for  computation. 

1.  Tho  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of  error 
Is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the 
last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase  the  preceding 
figure  by  1.    Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even  figure,  drop  the  5. 
Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  .■»,  and  it  is  preceded  by  an  odd  figure,  drop  the  5 
and  increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 
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Special  rule*  for  computation. 

1.  Rating  tables  are  to  be  constructed  aa  close  as  the  data  on  which  they  are  based  will  warrant.  No 
decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Dafly  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the  monthly  mean  shall  be  a  slgnifkant  fig- 
ure.   This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  Inches  for  the  individual  months  shall  be  carried  out  to 
at  least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is  pre- 
ceded by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
Example:  1.25;  0.125;  0.012;  QSXi\2.  The  yearly  means  for  these  quantities  are  always  to  be  expressed 
in  three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;   equals 
646,272  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  one  square  mile  1.131  feet  deep,  13JS72  inches  deep. 
1  Bccond-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100  California  miner's  inches  equal  15  United  States  gallons  per  second. 
100  California  miner's  inches  equal  77  Colorado  miner's  inches. 
100  California  miner's  inches  for  one  day  equal  4  acre-feet. 
100  Colorado  miner's  inches  equal  2.60  second-feet. 
100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equal  130  California  miner's  inches. 
100  Colorado  miner's  inches  for  one  day  equal.  5.2  acre-feet. 
100  United  States  gallons  per  minute  equal  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-feet. 
1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 
1,000,000  United  States  gallons  equal  ZSfl  acre-feet. 
1^)00,000  cubic  feet  equal  22.96  acre-feet. 
1  acre-foot  equals  325,850  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  inch  equals  2.54  centimetera. 
1  foot  equals  0.3048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 
1  square  yard  equals  0.836  square  meter. 
1  acre  eqiials  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  250  hectares. 
1  square  mile  equals  2.59  square  kilometera. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  equals  7.48  gallons;  equals  0.804  bushel. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  yard  equals  0.7646  cubic  meter. 
1  cubic  mile  equals  147,198,000,000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  year. 
1  gallon  equals  3.7854  liters. 
1  gallon  equals  8.36  pounds  of  water. 
1  gallon  equals  231  cubic  inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 
1  avoirdupois  pound  equals  7,000  grains. 
1  troy  pound  equals  5,760  grams. 
1  meter  equals  39  J7  Inches.    Log.  1.5051654. 
1  meter  equals  3.280633  feet.    Log.  0.5159842. 
1  meter  equaU  1.09361 1  yards.    Log.  0.0388629. 
1  kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly. 
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6  STREAM    MEASUREMENTS    IN    1905,   PART   IX. 

1  square  meter  equals  10.764  square  feet;  equals  1.196  square  yards. 
1  hectare  equals  2.4Z1  acres. 

1  onbie  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilogram  per 
square  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
1)  horsepowers  equals  about  1  kilowatt. 

To  calculate  waterpower  quickly:  8ec.-ft.  x  fall  in  feet  »  Net  horsepower  on  water  wheel,  realising 

11 
80  per  cent  of  the  theoretical  power. 

Quick  formula  for  somputlng  discharge  over  weirs:    Cubic   feet  per   minute  equals  0.4025  l^h*; 
I  length  of  weir  In  inches;  A->head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1  :  125,000, 1  mlle-0.50688  inch. 

Scale  1  :   90,000, 1  mlle»0.70400  inch. 

Scale  1  :   62,500, 1  mile- 1.01376  inches. 

Scale  1  :   45,000, 1  mile- 1.40800  inches. 

FIELD  METHODS  OF  MEASURIXG  STREAM  FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are  given 
in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geol.  Survey)  and 
No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use  this  report 
may  readily  become  acquainted  with  the  general  methods  employed,  the  following  brief 
description  is  given. 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes:  (1) 
Those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low  or 
high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based  and  the 
methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams:  (1) 
By  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter's  formulas; 
(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  the  area  of 
the  cross  section.  The  method  chosen  for  any  case  depends  on  the  local  physical  conditions, 
the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the  record 
is  to  be  continued. 

Slope  method. — Much  infonnation  has  been  collected  relative  to  the  cocflBcients  to  be  used 
in  the  Chezy  formula,  v=c\/Rs.  This  has  been  utilized  by  Kutter,  both  in  developing  his 
formula  for  c  and  i  i  determining  the  values  of  the  coeflScient  n  which  appears  therein.  The 
results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing  to  the 
diflSculty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be  used  in 
Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the  flood  dis- 
charge of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope  as  shown 
by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method.— When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suit- 
ably situated  and  constructed  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow. 
The  conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those 
relating  to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diver- 
sion and  use  of  water  around  and  through  the  dam. 


Digitized  by 


Google 


FIELD    METHODS    OF   MEASURING    FLOW.  7 

The  physical  requirements  arc  as  follows:  (a)  Sufficient  height  of  dam,  so  that  back- 
water will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable  magnitude; 
(c)  topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests,  which  are  kept  free  from  obatruciions  caused  by  floating  logs  or  ioe;  (e)  crentii  of  a 
type  for  which  the  coefficients  to  be  used  in  Q=c  h  h*^or  some  similar  standard  weir  for- 
mula, are  known  (See  Water-Supply  Paper  No.  150) ;  (f)  either  no  flash  boards  or  exceptional 
care  in  reducing  leaking  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  wat^r  througli  or  around  the  dam.  (tcnerally, 
however,  the  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  is  measurcd  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted  should  be 
reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 
either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  whwls  which  are  of  standard 
make,  or  which  have  been  rated  as  meters  under  working  conditions  and  so  installed  that 
the  gate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be 
accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
estimates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a 
head,  on  a  broad-crested  dam,  of  less  than  6  inches.     Moreover,  when  all  other  conditions 


Fio.  1.— Cable  station,  iihowing  section  of  river,  car,  gape,  etc. 

are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  ess<>ntial  if  reliable 
results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
thro«igh  the  periods  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient  to 
be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flowing  pa.st  a  certain  s<'c- 
tion  of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  n)Ughnrss  of  lx»d,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  The  area  de|)ends  on  the  contour  of 
the  bed  and  the  fluctuations  of  the  surface.  Tlie  two  principal  ways  of  measuring  the 
velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
charge by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy.  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located,  as  far  as  possible,  where  the  channel  is 
straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  rurre';ts,  back- 
water, or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projwtions  of  a 
permanent  character,  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
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stages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streams  and 
dams  or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  dischai^. 

Certain  permanent  or  semipermanent  structures,  usually  referred  to  as  ''equipment,"  are 
generally  pertinent  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctuations 
of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  permanent 
marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where  the  cur- 
rent is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  position  in 
the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channnel  conditions  are  sat- 
isfactory, as  from  them  the  observations  cAn  more  readily  be  made  and  the  cost  of  the  equip- 
ment is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  case 
of  all  surface-float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  condi- 
tions arc  good,  as  in  canals. 

In  measuring  velocity  by  a  float  observation  is  made  of  the  time  taken  by  the  float  to  pass 
over  the  "run" — a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
measurement  a  large  number  of  velocity  determinations  are  made  at  different  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  deter- 
mined. This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the 
distances  from  the  bank  as  ordinates  and  the  corresponding  times  as  aljscissas.  A  curve 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve  and  a  device  for  recording  or  indicating 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and  the 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  the 
meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting  the  number  of 
revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  tjrpes — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  and 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been  largely 
developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt  has 
been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

C\irrent-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by  wading,  and 
gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cable 
station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpen- 
dicular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are 
observed  are  known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendiculars 
dropped  from  the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or 
pair  of  strips  the  mean  velocity,  area,  and  discharge  are  determined  independently,  so  that 
conditions  existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
not  apply. 
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Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  i 
multiple  point,  single  point,  and  integration. 

The  three  pnnci{>al  multiple-point  methods  in  general  use  are  the  vertical  velocity-curve, 
0^  and  0^  depth,  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velocities 
as  abscissas  and  their  depths  as  ordinates  and  dra^dng  a  smooth  curve  among  the  resulting 
points  the  vertical  velocity-curve  is  developed.  This  curve  shows  graphically  the  magni- 
tude and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean 
velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity  curve 
and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  complet<^ 
measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for  pur- 
poses of  comparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
that  vertical.  Assuming  that  the  vertical-velocity  curve  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely)  the 
mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions  show 
that  this  second  multiple-point  method  gives  the  mean  velocity  verj'  closely  for  open-water 
conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and  moreover 
the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid  depth  at  0.5  foot  below  the 
surface  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  4  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread 
of  mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean 
velocity  has  been  determined. 

Extensive  experiments  by  vertical  velocity  curves  show  that  tlie  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority 
of  the  measurements.  A  large  number  of  vertical  velocity-curve  measurements  taken  on 
many  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reducing 
the  velocity  obtained  is  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences. 
This  is  known  as  the  "subsurface  "  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the  stage, 
velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
method  is  specially  adapted  for  flood  measurements  or  when  tlie  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surfacx»  and  noting  the  number  of  revo- 
lutions and  the  time  taken  in  the  operation.  This  method  has  tlie  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of 
ft  stream,  depends  on  the  stage  of  the  river,  which  Ls  olwerved  on  the  gage,  and  on  the  general 
contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  di.scharge  measurement,  either  by 
using  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  streams  with  permanent 
beds  standard  cross-sections  are  usually  taken  during  low  water.  Tliese  sections  serve  to 
check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  from  them  any 
change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected.    They  are 
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also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measurements,  as 
accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
various  points  of  measurement  the  measuring  section  is  divided  into  elementary  strips,  as 
shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those  for 
the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  dischai^e  by  the 
total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and^ 
instability  of  conditions  during  the  winter  period  and  also  to  lack  of  definite  information  in 
regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make  fre- 
quent discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-curve 
method  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the 
surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ice, 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  construct- 
ing a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  con- 
sidering in  addition  to  gage  heights  and  discharge  varying  thickness  of  ice.  Such  data  as 
are  available  in  regard  to  this  subject  are  published  in  Water  Supply  paper  No.  146,  pages 
141-148. 
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Fig.  2— Rating,  area,  and  mean-velocity  curves  for  South  Fork  of  Skykoraish  River  near  Index,  Wash 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  an^  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not  the 
l)ed  of  the  stream  is  permanent. 

For  stations  of  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  is  the 
construction  of  a  rating  table,  which  shows  the  discharge  corresponding  to  any  stage  of  the 
stream.  Tliis  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used  in  meas- 
uming  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
Tlie  coefficients  to  1)0  used  in  lis  application  depend  on  the  type  of  dam  and  other  conditions 
near  its  crest.  After  in.serting  in  the  weir  formula  the  measured  length  of  crest  and  assumed 
coefficient  the  discharge  is  computed  for  various  heads  and  the  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are  the 
results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river  at  the 
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time  of  measurement y  the  area  of  the  cross-section,  the  mean  velocity  of  the  current,  and  the 
quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the  vicinity 
of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open  per- 
manent channels:  (1)  The  dischaiige  will  remain  constant  so  long  as  conditions  at  or  near 
the  gaging  stJition  remain  constant.  (2)  The  discharge  will  be  the  same  whenever  the 
stream  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  be 
neglected.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as  ordi- 
nates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which  show  the 
dischai^,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the  development 
of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  dischai^  measurements  to 
cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating  curve  with  its  cor- 
responding mean-velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slop«»,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  changes  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex,  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velt)city  curve  will 
take  can  be  predicted,  and  it  may  be  extended  Vith  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area  curve  in 
locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  normal 
conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the  gage 
is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken  and 
adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  U'ds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams  of 
this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
discharge  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxi- 
mations. For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
floods,  rating  tables  can  be  prepared  for  periods  between  such  changes,  and  satisfactory 
results  obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are 
taken  soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as  the 
Colorado  and  Rio  Grande,  discharge  measurements  should  Ik*  made  every  two  or  thnn*  days, 
and  the  dischaiges  for  intervening  days  obtained  either  by  interpolation  modified  by  gage 
height  or  by  Professor  Stout's  method,  which  has  been  described  in  fuU  in  the  Nineteenth 
Annual  Report  of  the  United  States  Geological  Survey,  Part  IV^,  page  323,  and  in  Engineer- 
ing News  of  April  21 ,  1904.  This  method,  or  a  graphical  application  of  it,  is  also  much  used 
in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 
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COOPERATION  AND  ACKNOWLEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local  hydro- 
graphers.  Acknowledgment  is  extended  to  other  persons  and  corporations  who  have 
assisted  local  hydrographers  or  have  cooperated  in  any  way,  either  by  furnishing  records  of 
the  height  of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  district 
hydrographers  and  others  who  have  assisted  in  furnishing  and  preparing  the  data  contained 
in  this  report: 

Arkansas.— District  hydrographer,  Thomas  U.  Taylor.** 

Colorado.— District  and  resident  hydrographer,  M.  C.  Hinderlider,^  assisted  by  R.  I.  Meeker,  Wm.  A. 
Lamb,  H.  G.  Graham,  A.  A.  Wetland,  O.  H.  TImmerman,  Melvin  Becson,  Thomas  E.  Brick,  and  F.  L. 
Meeker.  Acknowledgements  are  due  the  Denver  and  Rio  Grande,  Colorado  and  Southern,  Burlington 
and  Missouri  River,  Union  Pacific,  Rio  Grande  Southern,  and  Atchison,  Topeka  and  Santa  Fe  railroads 
for  free  transportation  over  their  lines. 

A'on»a».— District  hydrographer,  M.  C.  Hinderlider,  resident  hydrographer,  W.  G.  Russell     Acknowl- 
edgments are  due  the  Atchison,  Topeka,  and  Santa  Fe;  Union  Pacific;  Missouri,  Kansas  and  Texas; 
Missouri  Pacific;  and  Chicago,  Rock  Island  and  Pacific  railroads  for  annual  passes  issued  to  Mr.  RusseU. 

if i««otirf.— District  hydrographer,  F.  W.  Hanna,^  assisted  by  M.  S.  Brennan  and  S.  K.  Clapp.  Ac- 
knowledgment should  be  made  to  the  St.  Louis  and  San  Francisco  Railroad  for  transportation  fur- 
nished to  Messrs.  Hanna  and  Brennan. 

New  Mexico.— 4  The  hydrographic  work  in  the  northern  portion  of  this  territory  was  carried  on  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer,  assisted  as  follows:  The  work  In  the  north- 
central  portion  was  in  charge  of  R.  I.  Meeker  and  the  work  in  the  northern  western  portion  was  in  charge 
of  O.  H.  TImmerman.  For  many  favors  and  courtesies  in  the  form  of  free  accommodations  to  hydro- 
graphers and  for  assistance  in  securing  records  of  flow  pn  Mora  River  acknowledgments  are  due  D.  C. 
Duel,  Hugh  Loudon,  and  J.  J.  Baer,  of  La  Cueva,  N.  Mex.;  also  to  James  D.  Hand,  of  Los  Alamos,  N 
Mex.  Transportation  in  the  form  of  annual  passes  was  furnished  Mr.  Meeker  by  the  Deaver  and  Rio 
Grande  and  the  Atchison,  Topeka,  and  Santa  Fe  railroads. 

The  work  in  the  southern  and  eastern  portions  was  under  the  direction  of  J.  M.  Giles,  assisted  by 
Earl  Patterson.  Acknowledgments  are  due  the  St.  Ix)uls  and  San  Francisco;  Chicago,  Rock  Island 
and  Pacific;  Southern  Kansas;  Fort  Worth  and  Denver  City;  and  Texas  and  Pacific  railroads  for  trans- 
portation furnished  Mr.  Giles;  and  to  the  Pecos  Valley  lines  for  transportation  furnished  Mr.  Patterson. 

Oklahoma  and  Indian  Territory.— The  work  in  the  southern  part  of  Oklahoma  and  Indian  Territory 
was  under  the  direction  of  J.  M.  Giles,  district  hydrographer,  assisted  by  Earl  Patterson  and  E.  R. 
Kerby.  The  work  In  the  northern  part  was  by  W.  G.  Russell,  resident  hydrographer.  Acknowledg- 
ments arc  due  the  Atchison,  Topeka  and  Santa  Fe;  Missouri,  Kansas  and  Texas;  and  Chicago,  Rock 
Island  and  Pacific  railroads  for  transportation  furnished  Mr.  Russell;  to  the  Southern  Kansas  of  Texas; 
Chicago,  Rock  Island  and  Pacific;  St.  Louis  and  San  Francisco;  Fort  Worth  and  Denver  City;  and 
Texas  and  Pacific  railroads  and  Pecos  Valley  lines  for  transportation  furnished  Mr.  Giles;  to  the  Chi- 
cago, Rock  Island  and  Pacific;  and  the  St.  Louis  and  San  Francisco  railroads  for  transportation  fur- 
nished Mr.  Kerby;  and  to  the  Southern  Kansas  of  Texas  and  the  Pecos  Valley  lines  for  transportation 
furnished  Mr.  Patterson. 

7 excw.— District  hydrographer,  Thomas  U.  Taylor. 

MERAMEC  RIVER  DRAINAGE  BASIN. 
DESCRIPTIOX  OF  BASIN. 

Mcramec  River  ri-sci?  in  Dent  County,  Mo.,  flows  northeast,  and  enters  the  Mississippi  near 
St.  Louis.  This  river  drains  a  rugged,  hilly,  and  comparatively  thinly  populated  country, 
There  are,  however,  numerous  good  site^  for  dams,  and  the  United  States  Geological  Survey 
is  studying  the  river  in  connection  with  the  possible  water-power  developments  and  for  its 
possible  use  as  a  future  water  supply  for  the  city  of  St.  Louis. 

The  total  drainage  area  of  Meramec  River  is  3,619  square  miles;  at  Eureka  it  is  3,497 
square  miles.  The  drainage  area  above  Dry  Fork  is  340  square  miles,  and  that  of  Dry  Fork 
is  360  square  miles. 

o  Office  of  the  district  hydrographer  for  Arkansas,  Texas,  and  Louisiana,  Austin,  Tex. 

f>  Office  of  district  hydrographer  for  Colorado  Kansas,  Nebraska,  northern  New  Mexico,  and  Wyo- 
ming. Chamber  of  Commerce  Building,  Denver,  Colo. 

c  District  hydrographer  for  Missouri  during  1906,  A.  H.  Horton,  876  Federal  Building,  Chicago,  111. 

d  District  hydrographer  for  southern  and  eastern  New  Mexico,  southern  Oklahoma,  and  southern 
Indian  Territory,  J.  M.  Giles,  Carlsbad,  N.  Mex. 
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MERAMEC  RTV^R  NEAR  MERAMEC,  MO. 


This  station  was  established  February  28,  1903,  by  I.  W.  McConnclJ.  It  is  located 
about  600  feet  below  the  mouth  of  Spring  Branch  and  about  1  mile  from  the  fKwt  road 
between  Meramec  and  St.  James,  Mo.  The  nearest  railroad  station  is  St.  James,  7  miles 
northwest  of  the  gaging  station.    The  drainage  area  at  this  station  is  340  square  miles. 

The  channel  is  straight  for  about  300  feet  above  the  station  and  for  2,000  feet  below. 
The  current  velocity  is  sufficient  for  accurate  measurement  except  at  low  stages,  when  it 
becomes  sluggish.  Both  banks  are  low,  and  at  high  water  the  river  spreads  over  wide  flats. 
The  bed  of  the  stream  is  shifting. 

Discharge  measurements  are  made  by  means  of  a  cable,  boat,  and  tagged  wire.  The 
initial  point  for  soundings  has  been  taken  at  the  tree  to  which  the  cable  is  attached  on 
the  left  bank.  At  Tow  stages  measurements  are  obtained  by  wading  the  river  about  200 
feet  above  the  mouth  of  Meramec  Spring  and  adding  to  this  discharge  the  flow  of  Meramec 
Spring. 

The  gage  is  a  staff  driven  into  the  bed  of  the  river  and  nailed  at  the  top  to  a  leaning 
tree.  During  1905  the  gage  was  read  by  C.  C.  Smallwood.  The  bench  mark  is  a  point 
on  a  bowlder  on  the  left  bank  at  the  foot  of  the  cliff  near  the  mouth  of  Spring  Branch; 
elevation,  10.44  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
oi  the  United  States  Greological  Survey: 

Description:  99,  p  233;  131,  p  118. 
IHschaige:  99,  p  234;  131,  p  119. 
Discharge,  monthly:  99,  p  235. 
Gage  heigfata:  99,  p  234;  131,  p  119. 
Rating  tables:  99,  p  235. 

Discharge  measurements  of  Meramec  River  near  Meramec,  Ms.,  in  1905, 


Date. 

Hydrographer.                                              ^^^^^ 

Dis- 
charge. 

June  22 

July  20 

Feet. 

M.S.  Brennan 2.79 

do 3.00 

Second- 
feet. 

164 

438 

Septembers 

..do 2.79 

168 

October  12 

...do 2.92 

174 

...do 2.9fl 

256 

1 
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Daily  gage  height ^  in  feet ^  of  Meramec  River  near  MerameCf  Mo.  ^  for  1905. 


Day. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13, 
14. 
15. 
16. 
17 
18. 
19 
20 
21 
22 
23. 
24. 
25. 
26. 
27. 
28, 
29. 
30, 
31 


Jan. 


2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.76 

2.8 

2.8 

2.9 

2.9 

3.1 

3.1 

ai 

3.0 

2.9 

2.9 

2.8" 

2.75 

2.75 

2.75 


Feb. 


2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.76 

2.75 

2.75 

2.75 

2.75 

2.76 

2.75 

2.75 

2.8 

2.8 

2.9 

3.0 

3.9 

4.0 

5.6 

5.3 

5.9 

4.6 


Mar. 

Apr. 

4.5 

4.4 

4.1 

4.1 

3.9 

a  9 

3.8 

a7 

as 

a6 

6.1 

ae 

7.2 

a5 

8.0 

a4 

6.4 

a3 

5.0 

a3 

4.8 

a6 

4.4 

a6 

4.1 

a6 

a9 

a4 

a  8 

a3 

a7 

ai 

a7 

ai 

as 

ai 

a  6 

ao 

a5 

ao 

a4 

2.9 

a4 

2.9 

a4 

2.9 

a5 

2.9 

a  6 

2.9 

a  4 

4.1 

a4 

4.0 

a3 

a8 

a6 

as 

5.3 

as 

4.9 

May.    June. 


a7 

ae 
a  5 
a4 
a  4 
a3 

4.6 
4.1 
4.0 

as 
as 
as 
a7 

7.2 
4.8 
4.4 
4.2 
4.0 

as 
a  5 
a  4 
a  4 

40 

a9 
a  6 
a5 
a4 
a4 
a3 
a4 
ai 


ao 

2.9 
2.9 

ao 

2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.9 
2.7 
2.7 
2.7 
2.8 
2.9 
2.9 
2.9 

ai 
ai 


July. 


ai 
ai 
ao 
ao 

2.9 
2.9 
2.8 
2.8 
2.9 
a  2 
4.5 

a7 
a6 
a4 
a3 
a2 
ao 
ao 

2.9 
2.9 
6.9 
6.1 
4.8 
4.0 

a7 
a  6 
a7 
a7 
a7 
a4 
a4 


Aug.     Sept. 


a4 
a3 
a2 
ai 
ao 
ao 
a4 
a3 
a  2 
ai 
a3 
ao 
ao 

2.9 

a4 
ai 
ao 
ao 
ao 

2.9 
2.8 
5.4 
4.2 

a9 
as 
a  4 
ai 
ai 
ao 
ao 

2.9 


2.^ 

2.9- 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

ao 

2.9 

2.8 

2.8 

1.8 

1.8 

2.75 

7.0 

8.2 

7.8 

6.0 

6.6 

5.1 

4.3 

4.2 

a9 
a7 
a5 
a  4 
a  4 
a3 


Oct. 


aa 
a2 
ai 
ai 
ai 
ao 
ao 
ao 
ao 
ao 

2.95 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

a  6 

a4 

a3 

a2 

ai 

a  6 

4.4 

5.9 
4.0 

a9 
a9 
a9 
as 


Nov. 


a7 
a  6 
a5 
a5 

4.9 
4.8 
4.3 
4.1 
4.1 

a7 
a  6 
a5 
a  4 
a3 
as 
a  3 
a  2 
a2 

4.7 
4.9 
4.3 

a9 
a7 
a6 
a5 
a4 
a3 
a3 
a2 
a  2 


Dec. 


ai 

ae 

as 

ae 

a5 

a4 

as 

a2 

ai 

ao5 

ao 

ao 

ao 

2.95 

2.96 

2.9 

2.9 

2.9 

2.9 

2.96 

2.95 

2.96 

ao 
ao 
ao 

2.96 
2.95 

ao 
a  4 
as 


MERAMEC  RIVER  NEAR  EUREKA,  MO. 

This  station  was  established  August  26,  1903,  by  F.  W.  Hanna.  It  is  located  at  the 
highway  bridge  on  the  road  between  Crescent  and  Eureka,  Mo.,  about  li  miles  from 
Eureka,  2  miles  below  the  mouth  of  Big  River,  and  2  miles  above  the  Frisco  Railroad 
bridge. 

The  channel  is  straight  for  about  250  feet  above  and  1,000  feet  below  the  station.  The 
right  bank  is  high  and  rocky  and  not  subject  to  overflow.  It  is  wooded  above  the  high- 
water  hne.  The  left  bank  is  somewhat  lower  and  is  comi>osed  of  alluvial  soil,  and  it  also 
is  wooded  above  the  high-water  line.  The  bed  of  the  stream  is  composed  of  coarse  gravel 
and  stones.  The  current  is  never  sluggish.  There  is  but  one  channel,  and  it  is  broken 
by  the  center  pier  of  the  bridge. 

Discharge  measurements  are  made  from  the  two-span  highway  bridge  with  a  length 
between  abutments  of  450  feet.  The  initial  point  for  soundings  is  the  inner  face  of  the 
right  abutment  on  the  upstream  side. 

A  standard  chain  gage  is  attached  to  the  floor  of  the  bridge;  length  of  chain,  42.46  feet. 
During  1905  the  gage  was  read  by  Mrs.  Rhoda  Hilderbran.  Bench  marks  were  established 
as  follows:  (1)  A  notch  cut  into  the  high  rock  cliff  just  below  the  bridge,  marked  by  a 
painted  cross  and  the  letters  "U.  S.  G.  S.;"  elevation,  38.26  feet.  (2)  A  red  mark  on 
the  top  of  the  downstream  guard  rail,  just  above  the  gage  box;  elevation,  42.56  feet. 
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(3)  A  piainted  cross,  surrounded  by  the  letters  "U.  S.  (»:  S/'  on  the  lower  win^^  of  the 
left  abutment;  elevation,  36.29  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  Is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Doachption:  99,  p  240;  131.  p  120. 
Discharge:  99.  p  240;  131,  p  120. 
I>i9chargp.  monthly:  99.  p  242;  131,  p  123. 
Oaipe  hrights:  99.  p  241;  131.  p  121. 
Rating  table:  9ii.  p  241;  131,  p  122. 

Discharge  measuremtnU  of  Meramtc  River  near  Eurekay  Mo.,  in  J 906. 


Date. 


Hydrojn"apher. 


Apnlft.J, '  M.  S.  Brennan. 

May  13 |  S.  K.  Clapp. . . . 

JaiM»  21 i  M.S.  lyi^nnan  . 

July  25 ^ do. 


September  7. , 
Octob<^r  11... 
Deceralier  19. 


.do. 
.do 
.do. 


Width. 

Area  of 
flection. 

Mean 
velocity. 

FeeJ. 

Square 
feet. 

Feet  per 
second. 

193 

739 

a98 

223 

932 

4.16 

1H9 

624 

3.47 

245 

1,212 

3.8K 

151 

372 

2.1! 

145 

422 

2.69 

161 

491 

2.84 

GaKc 
heiKht. 


Daily  gage  heigfU,  infeef,  of  Meramec  River  near  E^ireka,  Mo.,  for  UH)'). 


Jan.      Feb.     Mar.      .\pr.  i  May.    June. 


July.     AUR.     Sept.      Oct.   I  Nov.      Div. 


J 

3.1 

1      4.1 

10.8 

9.4 

K.5 

5.8 

4.0 

4.5 

a9 

4.6 

1 
6.9           5.0 

2 

3.1 

i      ^' 

as 

7.7 

6.9 

6.0 

5.4 

4.3 

4.0 

4.5 

8.  4           5. 1 

3 

3.1 

1     a7 

8.3 

7.0 

5.7 

4.8 

7.2 

4.1 

4.0 

4.4 

7.2           7.0 

4 

ao 

a7 

7.5 

6.4 

5.4 

4.4 

6.4 

4.0 

as 

4.3 

a3           6.4 

5 

3.0 
3.1 

a  8 
a9 

6.7 
6.2 

6.0 
5.6 

6.0 

5.8 

4.1 
4.0 

5.5 

4.7 

4.0 

a9 

a  5 
a3 

4.2 
4.1 

7.  5           6.  1 

6 

8.  S           5.  8 

a2 
a2 
a2 

a9 
as 
a9 

'      6.3 
15.4 
19.8 

5.3 
5.1 
5.0 

10.2 
8.3 
7.6 

as 
a7 
a  6 

4.5 
4.5 

4.7 

4.1 
4.1 
4.0 

a  3 
a  4 
a5 

4.0 

a9 
a9 

10.7           5.4 

8 

8.  7            5.  2 

9 

7.  3           5. 0 

10                 .... 

at 
ao 

a9 

as 

19.6 
17.5 

4.8 
5.6 

7.8 
8.5 

a  5 
a5 

^8 
7.0 

a  9 
a  7 

a  9 

4.2 

as 
as 

6.  6           4.  9 

11 

6,0            4.8 

12 

a  6 

as 

1      ^-^ 

6.8 

7.0 

a5 

10.7 

a7 

4.0 

a7 

5.5           4.7 

13 

4.2 

as 

1      8.0 

6.4 

6.0 

a4 

7.5 

4.1 

4.2 

a  6 

5.  3            4.  6 

14 

5.0 

a7 

7.3 

5.9 

6.9 

a  4 

7.7 

4.0 

4.0 

a  6 

5.1           4.5 

15 

4.\» 

a6 

6.5 

5.6 

7.8 

a  4 

7.1 

4.0 

as 

.1.6 

4. 9           4.  4 

16 

4.7 

ao 

6.0 

5.3 

9.4 

a  4 

6.6 

4.0 

4.9 

a  6 

4.  S            4.  3 

17 

4.5 

a6 

5.7 

5.0 

7.3 

a  3 

5.4 

4.1 

IS.  4 

a  «• 

4.  7           4.  2 

W 

4.5 

a6 

5.5 

4.8 

6.0 

a  3 

4.8 

4.5 

'20.9 

4.3 

4.  5           4.  2 

19 

5.2 

a  7 

5.4 

4.5 

5.8 

a  2 

4.5 

4.7 

24.  5 

4.5 

5.  4           4.  2 

30 

5.9 

a  7 

5.2 

4.3 

5.2 

a  4 

4.4 

4.5 

2t».  7 

7.2 

10.0           4.1 

r>l 

6.2 
6.2 
6.0 

a7 
a  9 

6.  1 

5.0 
4.9 

4.8 

4.4 

4.3 
4.3 

4.9 
4.7 
6.2 

4.7 

a  9 
a  7 

5.2 
9.1 

ia4 

4.3 
5.7 
4.7 

2H.  5 
24.5 

las 

6.2 
5.1 

4.H 

12.  2           4.  i 

•» 

10.  7           4.  1 

23 

7.H           4.1 

24 

5.9 

9.4 

5.3 

4.2 

6.8 

a  6 

11.5 

9.2 

7.4 

4.5 

f).  S           4. 1 

25 

5.4 

11.0 

5.4 

4.2 

6.1 

a  4 

0.9 

10.2 

6.  6 

r,.  s 

6.  4           4.  1 

26 

19 
4.6 

12.0 
14.0 

5.2 
5.1 

6.0 

8.:f 

5.6 
4.9 

a  3 
a  4 

5.7 
5.3 

6.4 
5  4 

5.9 
5. «, 

ia3 

16.  0 

6.  I            4.  1 

27 

5. 9           4.  1 

28 

4.6 

4.5 
4.3    . 
4.2    - 

lii 

5.0 
5.1 
9.2 
11.1 

10.4 
12.2 
10.3 

4.7 
5.2 

a  4 

a.  5 
a  6 

5  0 
4.7 
5.1 
4.9 

4.9 
4.5 
4.4 
4.0 

5.2 
5.0 

4.S 

14.  M 

S.5 
7.2 
6.S 

5.  7           4.  2 

29 

5.5           5.3 

30.... 

5.  2           5.  0 

31 

5. 0 

1 
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Station  rating  UiUefor  Meramec  River  near  Eurekay  Mo.yfrom  Auffusi  8,  1903,  to  December 

31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Gage 
height. 

Dischaiige. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second- feet. 

Feet. 

Second-feet. 

2.«0 

460 

4.40 

1,700 

6.40 

3,810 

9.80 

8,060 

2.70 

490 

4.50 

1,790 

6.60 

4,030 

10.00 

8,330 

2.80 

530 

4.60 

1,880 

6.80 

4,250 

10.50 

9,040 

2.90 

580 

4.70 

1,980 

7.00 

4,470 

11.00 

9,790 

3.00 

640 

4.80 

2,080 

7.20 

4,710 

11.50 

10,540 

3.10 

710 

4.90 

2,180 

7.40 

4,950 

12.00 

11,340 

3.20 

780 

5.00 

2,280 

7.60 

5,190 

12.50 

12,190 

3.30 

850 

5.10 

2,380 

7.80 

5,430 

13.00 

13,090 

3.40 

920 

5.20 

2,490 

8.00 

5,670 

13.50 

14,040 

3.60 

990 

5.30 

2,600 

8.20 

5,920 

14.00 

16,040 

3.60 

1,060 

5.40 

2,710 

8.40 

6,180 

14.50 

16,040 

3.70 

1,130 

5.60 

2,820 

8.60 

6,440 

1^.00 

17,060 

3.80 

1,200 

5.60 

2,930 

8.80 

6,700 

16.00 

19,100 

3.90 

1,280 

5.70 

3,040 

9.00 

6,960 

17.00 

21,100 

4.00 

1,360 

5.80 

3,150 

9.20 

7,220 

18.00 

23,100 

4.10 

1,440 

6.90 

3,260 

9.40 

7,490 

19.00 

25,100 

4.20 

1,520 

6.00 

3,370 

9.60 

7,770 

20.00 

27,120 

4.30 

1,610 

6.20 

3,590 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  20  discharge  measure- 
ments made  during  1903-1906.  It  is  well  defined  between  gage  heights  2.8  feet  and  6.2  feet.  Two  flood 
measurements  at  11.6  and  25  feet  gage  heights,  respectively,  define  the  curve  above  this  limit.  Above 
gage  height  20  feet  the  rating  curve  is  a  tangent,  the  difference  being  210  per  tenth.  The  left  bank  over- 
flows at  the  approximate  gage  height  of  22.2  feet.  It  has  been  estimated  that  the  overflow  at  36.2  feet 
gage  height  was  7,000  second-feet,  or  50  second-feet,  per  tenth  gage  height. 

Estimated  monthly  discharge  of  Meramec  River  near  Eureka,  Mo.,  for  1905. 
[Drainage  area,  3,497  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  seoond-feet. 


Maximum.  Minimum.      Mean 


3,590 
15,040 
26,640 
11,680 

8,610 

3,370 
13,850 

8,610 
51,160 
19,040 
11,680 

4,470 


51,160 


640 
1,060 
2,080 
1,520 
1,790 

780 
1,360 
1,130 

850 
1,060 
1,790 
1,440 


640 


1,727 
3,055 
6,715 
3,694 
3,991 
1,255 
3,836 
2,102 
9,461 
3,532 
4,511 
2,119 


3,832 


Total  In 
acre-feet. 


106,200 
109,700 
412,900 
219,800 
245,400 
74,680 
235,900 
129,300 
562,400 
217,200 
268,400 
130,300 


2,772,000 


Rim-ofl. 


Second-feet 

per  square 

mile. 


0.494 

.874 
1.92 
1.06 
1.14 

.369 
1.10 

.601 
2.70 
1.01 
1.29 

.606 


1.10 


Depth  in 
inches. 


0.670 
.910 
2.21 
1.18 
1.31 
.400 
1.27 
.693 
3.01 
1.16 
1.44 


14.85 
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ICBRAMEC  SPRING  NEAR  MERAMEC,  MO. 

l\a&  station  was  established  February  28,  1903,  by  I.  W.  McCSonnell.  It  is  located  on 
Spring  Branch,  500  feet  from  the  spring,  at  a  footbridge.  This  point  is  about  1  mile  from 
the  mouth  of  Spring  Branch  and  2  miles  above  the  mouth  of  Dry  Fork. 

The  channel  is  straight  for  50  feet  above  and  500  feet  below  the  station.  Both  banks  are 
of  clay  and  gravel  and  are  about  6  feet  high.  They  will  overflow  only  at  unusual  flood  stages. 
The  bed  of  the  stream  is  composed  of  gravel  with  some  bowlders  and  is  clean.  The  water  is 
very  swift,  making  accurate  gage  readings  very  difficult. 

Discharge  measuranents  are  made  from  the  footbridge.  The  initial  point  for  soundings 
is  at  the  tree  at  the  end  of  the  footbridge  on  the  right  bank.  The  bridge  was  washed  out 
in  1904  and  was  rebuilt  about  50  feet  downstream  from  its  old  location. 

The  gage  is  a  staff  10  feet  long  located  near  the  bridge.  During  1905  it  was  read  by 
C.  C.  Smallwood.  The  bench  mark  is  located  on  the  left  comer  stone  of  the  breast  wheel 
of  the  tail  race  just  below  the'old  breast  wheel,  and  is  designated  by  a  cross  on  the  top  sur- 
face of  the  stone;  elevation,  4.75  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Descripton:  99,  pp  235-236;  131,  p  123. 
Discharge:  99,  p  236;  131,  p  124. 
Diflcharge,  monthly:  99,  p  237;  131,  p  125. 
Gage  heights:  99,  pp  236-237;  131,  p  124. 
Rating  table:  99,  p  237;  131,  p  12S. 

Discharge  meeuwemenU  ofMeramec  Spring  near  MerameCf  Mo.,  in  1905. 


Date. 


May  15.. 
Jaoe22.. 
July  as.. 


Hydrographer. 


8.K.CI^)p.... 
M.  S.  Brennan. 

....do 

....do 


October  12 do. 

Deoflmber  30.. do. 


Width. 

Area  of 
Bectioii. 

Moan 
velocity. 

Feet. 

Square 
jeet. 

Feet  per 
second. 

55 

75 

G.50 

27 

41 

2?Q 

29 

51 

3.98 

27 

42 

2.24 

27 

43 

2.fi3 

27 

41 

2.51 

Cage 
height. 


l)l»- 
cliarge. 


Feet. 

1.70 
.37 
.95 
.40 
.52 
.40 


Second- 
fert. 


203 
94 
113 
103 
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Daily  gage  height ,  in  feet  ^  ofMeramec  Spring  near  Meramec,  Mo.,  for  1905. 


Day. 


2 
3 
4 

6 
6, 
7 
8, 
9 

10, 

11, 

12, 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 


0.25 
.2.'; 
.25 
.25 
.25 
.25 

.2r- 

.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.25 
.25 
.25 
.25 
.25 
.25 
■  .25 


Feb.  I  Mar. 


).r. 

.25 
.25  ! 

.25  I 

.25  ; 

.25 

.25 

.25 

.2.'-. 

.25 

.25 

.25 

.25  I 

.25 

.25 

.25  ' 

.25  I 

.«j 

.25 

.3 

.3 

.4 

.5 

.7 

.9 

.5 

.2 

.1 


Apr. 


0.9 


.6 

..5  I 

1.1  i 
2.5 
2.1 
1.9 
1.5 
1.4, 
1.2 
1.1 
l.O 
.9 

A 

•7  1 

.6 

.6 

.0 

.7 

.8 

.8 

.7 

.0 

.9 
1.2 
1.1 


1.0 


.8 
.8 
.7 
.7 
.6 
.6 
.6 
.7 

.6 
.6 
.6 
.5 
.5 
.5 
.5 
.4 
4 

.4 

.4 

.4 

.4 

1.5 

1.2 

1.0 

1.0 

1.0 


May. 


0.9 
.8 

.7 

.7 

.7 

.7 

.8 

.7 

.8 

.8 

.8 

.8 

.8 

1.9 

1.7 

1.4 

1.2 

1.0 

.9 

.8 

.8 

1.2 

1.1 

1.0 

1.0 

.9 

.9 

.9 

.8 

.8 


June. 


0.7 
.7 
6 
G 
5 
5 
5 
5 


July. 

0.5 
.6 
.45 
.4 
.4 
.4 
.4 
.4 
.4 
.6 
1.1 
1.0 


.6 
.5 
.5 
.5 
1.9 
2.0 
1.7 
1.5 
1.1 
1.15 
.9 
1.1 
1.0 
.6 
.8 


Aug. 


Sept. 


Oct..     Nov. 


0.8      0.5 


.5 
.5 

.5 

.5 

.5^ 

.45 

.45 

.55 

.5 

.5     I 

.<5; 

.45 
.45 
.45 

1.8  j 

2.9  I 
2.6 


.5 

2.3 

.4 

2.1 

.7 

2.0 

1.1 

1.9 

.9 

1.3 

.9 

1.2 

.8 

1.0 

.8 

.9 

.8 

.9 

.7 

.8 

.6 

.8 

.5 

0.8 
.8 
.75 

.75 


.6 
.6 
.6 
.55 
.:)5 
.5 
.5 
.5 
.5 
.5 
.5 
.9 

.8    i 
.6    I 
.6     I 
.56 
.8 
2.0 

2.8 ; 

2.5 
1.1 

.95  I 
.9 


0.9 
.9 

.8 
1.2 
1.2 

1.0 

.95 

.9 

.8 

.8 

.75 

.7 

.7 

.7 

.0 

.6 
1.4 
1.5 
1.3 
1.2 
1.0 

.95 

.9 

.8 

.8 

.75 

.7 

.65 


Dec., 

0.6 
.8 
.8 
.75 
.7 
.7 
.6 
.6 
.55 
.55 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.45 
.45 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.55 


COURTOIS  CREEK  AT  SCOTIA,  MO. 

This  station  was  established  November  11,  1904.  It  is  located  at  Scotia,  a  post-office  8 
miles  south  of  Leasburg,  a  small  town  on  the  St.  Louis  and  San  Francisco  Railroad.  The 
station  may  be  reached  by  livery  from  Leasburg  during  low-water  stages  of  Meramec  River, 
and  from  Steelville  by  livery  at  all  times. 

The  channel  is  straight  for  more  than  200  feet  above  and  below  the  station.  The  right 
bank  is  low,  alluvial,  and  liable  to  overflow  at  ordinaiy  high  stages.  The  left  bank  is  high 
and  rocky  and  seldom  overflows.  The  bed  of  the  stream  is  clean  below  the  overflow  line 
and  consists  of  coarse  gravel.     The  current  is  direct  and  swift. 

Discharge  measurements  are  made  by  wading  except  at  high  stages,  when  a  boat  and  tag 
line  are  used.  A  large  tree  at  the  wagon  ford  on  the  left  bank  is  taken  as  the  initial  point 
for  soundings. 

The  gage  is  a  staff  nailed  to  a  leaning  tree  about  200  feet  below  the  Scotia  ford,  on  the 
left  bank.  The  original  gage  and  bench  mark  were  destroyed ,  and  a  new  gage  and  bench  mark 
were  put  in  at  the  same  place  April  9,  1905,  but  with  the  datum  approximately  1.35  feet 
lower.  All  1905  gage  heights  refer  to  the  new  datum.  During  1905  the  gage  was  read  by 
Harry  Lea.  The  bench  mark  is  a  spike  driven  into  the  tree  at  the  gage ;  elevation,  6.69  feet 
above  the  datum  of  the  new  gage. 
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Discharge  measurements  ofCourtois  Creek  at  Scotia  ^  Mo.^  in  1905. 


Date. 


Hydrographer. 


April  9 M.  S.  Brennan. 

May  16 S.  K.  Clapp 

June  23 M.  S.  Breonan. 

July  27 do 

September  9 do 

October  13 do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Square 
Jeet. 

Feet  per 
teeond. 

\22 

167 

2.04 

120 

227 

3.29 

109 

81 

2.22 

115 

138 

3.05 

110 

99 

2.54 

HI 

85 

2.34 

Case     I      Din- 
height.   ,  charge. 


Feet. 

Second- 
feet. 

3.00 

340 

4.10 

746 

2.13 

180 

3.15 

436 

2.57 

252 

2.35 

199 

Iktily  gage  height  ^  in  feet  t  ofCourtois  Creek  at  Scotia,  Mo.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

5.8 
4.0 
4.4 
4.0 
3.4 
3.2 
3.0 
2.9 
2.8 
2.4 
2.3 
2.2 
2.1 
2.0 
1.9 

\-l 

1.8 
1.8 
2.6 
2.4 
2.2 
2.1 
2.1 
2.0 
2.0 
1.9 
1.8 
3.0 
4.0 

July. 

1 

2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
3.55 
4.35 
3.85 
3.55 
3.65 
3.75 
3.85 
3.85 
3.85 
4.25 
3.65 
2.35 
2.65 
2.75 
2.95 
2.95 
2.85 
3.05 
2.95 
2.75 

2.65 
2.55 
2.45 
2.35 
2.85 
2.75 
2.55 
2.45 
2.15 
1.85 
1.75 
3.25 
3.05 
2.85 
2.85 
2.65 
2.65 
2.35 
2.75 
2.95 
3.15 
3.35 
3.75 
4.35 
5.85 
5.85 
5.55 
5.35 

4.65 
4.85 
4.35 
4.15 
4.35 
4.15 







3.2 
3.0 
2.3 
2.4 
5.6 
6.0 
6.0 
5.8 
5.4 
5.0 
4.8 
6.0 
5.0 
5.0 
4.8 
4.4 
4.2 
3.8 
3.7 
3.4 
3.2 
3.0 
2.8 
2.0 
2.5 
2.4 
2.3 
3.2 
2.0 

6.0 

3.4 

2... 

2.2 

3 

2.3 

4 

5 

2.5 
2.0 

6 

2.1 

7 

8 

1.3 

9 

8.35 
7.35 
6.95 
4.55 
4.45 
4.35 
4.15 
3.95 
3.85 
3.35 
3.35 
3.75 
5.75 
5.55 
5.35 

2.3 
6.3 
4.3 
3.0 
3.0 
3.0 
3.0 
2.8 
2.6 
2.4 
2.0 
3.0 
3.2 
3.2 
2.8 
2.4 
4.0 
5.8 
4.3 
3.U 
3.4 

2.1 

10.. 

2.8 

11 

4.7 

12 

5.0 

13 

5.2 

14.. 

5.0 

15 

10 

17.: 

18 

4.0 

19 

ao 

21.             

22 

23 

4.0 

24    .             .    .   . 

3.H 

25 

3.6 

26 

3.4 

27 

3.2 

28              

3.0 

29 

2.8 

30 

2.3 

31              

2.4 

Oct.     Nov. 


2.3 
2.4 
2.4 
2.4 
2.3 
3.0 
3.2 
3.4 
3.2 
2.0 
2.0 
2.0 
2.8 
2.4 
3.0 
3.6 
3.0 
2.8 
2.7 
2.3 
2.0 
2.0 


2.8 
2.7  [ 
2.6 
2.4 
2.0  I 
1.0 
1.8 
1.0 

2.3  j 

2.0 

2.8 

2.4 

2.0 

1.8 

1.8 

1.7 

1.7 

1.6 


3.7  I 

3.5 

3.1 

3.1  I 


4.0 
3.8 
3.8 
3.4 


5.0 
5.4 
5.2 
4.0 
3.8 
3.4 
3.0 


6.0 
5.0 
4.0 
4.8 
4.2 
4.0 
4.0 
3.8 


2.8 

3.3 

2.8 

3.3 

2.8 

3.2 

2.7 

3.0 

2.7 

2.8 

2.7 

2.8 

3.0 

2.7 

2.9 

2.4 

2.9 

2.4 

2.9 

2.3 

2.9 

2.3 

2.9 

2.2 

2.8 

2.1 

2.8 

1.8 

2.8 

1.8 

3.0 

1.8 

3.6 

1.8 

3.2 

5.8 

2.8 

6.0 

2.8 

4.6 

2.8 

4.1 

2.8 

3.8 

3.6 

3.8 

3.6 

3.3 

5.0 

3.2 

4.0 

Dec. 


3.1 
3.0 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.8 
2.6 
2.6 
2.6 
2.6 
2.4 
2.4 
2.4 
2.2 
2.2 
2.2 
3.0 
3.0 
3.0 
2.8 
2.7 
2.6 
2.4 
2.4 
2.4 
2.4 
2.3 
2.3 


Note.— Water  over  gage  March  7-8,  May  30,  August  2:i-24.  September  20-22  October  28-29  Gage 
beighu  January  1  to  Marcn  31  may  be  somewhat  m  error,  due  to  uncertamty  of  change  in  datum. 

ARKANSAS  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

The  western  rim  of  the  Arkansas  basin  is  formed  by  three  of  the  highest  mountain  ranges 
of  Colorado — the  Saguache,  Sangre  de  Cristo,  and  Culebra,  each  having  summits  reaching 
over  14,000  feet  in  altitude.    The  melting  of  the  almost  perpetual  snow  which  mantles  the 
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high  peaks  near  the  north  end  of  this  rim  furnishes  water  for  three  small  creeks,  known, 
respectively,  as  East,  Lake,  and  Tennessee  forks,  and  these,  uniting  near  Leadville,  form  the 
Arkansas. 

From  the  junction  of  the  forks  the  river  flows  a  little  east  of  south  for  about  75  miles, 
then  turns  to  the  east  and  cuts  through  a  canyon  whose  perpendicular  walls  attain  eleva- 
tions of  over  2,000  feet  above  the  water's  edge,  emerging  finally  into  the  plains  region  near 
Canyon.  From  Canyon  to  the  Colorado-Kansas  State  line  its  general  course  is  eastward 
for  about  200  miles.  Entering  Kansas  the  river  runs  for  140  miles  by  general  course  a  little 
south  of  east;  it  then  makes  a  bold  curve  to  the  north,  forming  what  is  known  as  the  Great 
Bend,  below  which  it  flows  southeastward  across  Indian  Territory  to  its  junction  with  the 
Mississippi  in  northeaster^  Arkansas.  The  entire  length  of  the  stream  from  source  to 
mouth,  measured  along  the  general  course,  is  about  1,100  miles. 

For  about  120  miles  from  its  source  the  river  is  a  typical  mountain  torrent,  descending  in 
this  distance  from  an  elevation  of  10,100  feet  to  about  5,300  feet.  Its  waters  are  clear  and 
its  bed  is  rocky.  As  it  enters  the  plains  region  its  gradient  diminishes,  its  breadth  increases 
it  becomes  unable  at  ordinary  stages  to  carry  the  load  of  detritus  collected  in  the  more  rapid 
portion  above,  and  this  detritus  is  gradually  deposited,  forming  low,  sandy  banks  and  bars 
which  block  the  course  and  cause  the  stream  to  shift  its  bed.  At  high  stages  this  material 
is  again  caught  up,  the  banks  are  eaten  away,  and  very  considerable  changes  of  channel 
result  from  a  singfe  flood.  The  lower  course  of  the  river  is  bordered  by  wide  alluvial  bot- 
toms, and  the  valley  gradually  merges  with  the  valley  of  the  Mississippi. 

The  drainage  area  as  a  whole  is  located  a  little  south  of  the  center  of  the  United  States, 
touching  at  its  northernmost  point  latitude  39°22'N.,  and  extending  southward  to  latitude 
33°  49'  N.  Its  eastern  boundary  is  Mississippi  River,  its  western  the  Rocky  Mountains. 
The  tract  of  country  thus  embraced  comprises  an  area  of  approximately  188,000  square 
miles,  and  includes  portions  of  Colorado,  New  Mexico,  Kansas,  Indian  Territory,  Texas, 
Missouri,  and  Arkansas.  An  area  so  immense  necessarily  presents  great  diversity  in  topog- 
raphy and  resources.  In  the  high  mountains  on  the  western  border  of  the  basin  the  passes 
range  from  8,000  to  10,000  feet  above  sea,  and  some  of  the  peaks  tower  to  heights  of  over 
14,000  feet.  West  of  the  one  hundred  and  fifth  meridian  the  country  is  generally  moun- 
tainous and  heavily  timbered,  and  abounds  in  mineral  wealth.  Eastward  stretch  the 
seemingly  endless  rolling  prairies  of  Colorado,  Kansas,  and  Missouri.  Throughout  Indian 
Territory  and  Arkansas  the  country  is  more  broken  and  includes  a  rough,  mountainous  section 
which  extends  across  the  northwest  comer  of  Arkansas  into  southern  Missouri.  In  the  cen- 
tral part  of  Arkansas  the  surface  is  less  rough  and  is  largely  a  rolling  prairie,  with  more  or 
less  timber  interspersed.  Toward  the  mouth  of  the  river  the  country  is  low  and  heavily 
timbered  and  has  a  rich,  black  alluvial  soil. 

In  its  upper  course  the  Arkansas  is  fed  by  numerous  small  streams,  generally  short, 
which  lie  wholly  in  or  have  their  sources  in  the  mountams.  Those  which  head  in  the 
mountains  and  flow  out  onto  the  prairies  are  used  more  or  less  for  irrigation.  The 
roost  important  of  these  tributaries  are  Greenhorn,  Huerfano,  Apishapa,  and  Purgatory 
rivers.  East  of  the  mountains  the  streams  are  all  distinctively  of  the  prairie  type,  and 
are  bordered  by  bottom  lands  ranging  from  half  a  mile  to  3  miles  or  more  m  width.  In 
eastern  Colorado  and  western  Kansas  the  bottoms  are  light  and  sandy,  but  farther  east 
they  are  alluvial  in  character.  Rounded  bluffs,  50  to  300  feet  high,  nse  on  both  sides,  and 
the  country  beyond  is  open  and  rolling.  The  stream  beds  are  sandy— often  quicksand — 
and  muddy,  there  are  no  abrupt  falls,  and  the  streams  run  smoothly,  with  comparatively 
uniform  descent.  The  plains  tnbutarios  include  Black  Squirrel,  Horse,  Two  Butte,  and  Big 
Sandy  creeks,  Salt  Fork,  Cimarron,  Verdigris,  Grand,  and  Canadian  rivers,  and  scores  of 
smaller  streams.    The  largest  of  these  is  Canadian  River 

The  principal  source  of  the  water  which  the  river  bears  to  the  plains  is  the  precipitation 
along  the  crest  of  the  high  ranges.  This  is  mainly  m  the  form  of  snow  and  amounts  to  20  or 
30  inches  each  year.    From  the  foothills  to  Arkansas  City  the  precipitation  ranges  from  12 
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to  35  inches,  being  25  to  35  inches  in  the  last  100  miles  below  Hutchinson.    The  natural 
storage  in  the  basin  is  limited  to  a  few  mountain  lakes  of  glacial  origin. 

The  streams  of  this  drainage  area  are  subject  to  floods  of  two  kinds— the  annual  spYing 
floods  caused  by  the  melting  of  the  snows  in  the  headwater  regions;  and  floods  caused  by 
the  violent  storms,  locally  known  as  cloudbursts,  in  the  foothills  and  plains  regions.  Occa- 
sionally, too,  the  riTer  runs  dry,  and  many  of  the  tributaries  are  intermittent  in  character. 

ARKAN8A8  RIVER  NEAR  CANYON,  COLO. 

'Rie  gaging  station  at  Canyon,  Colo.,  was  established  April  17,  1889,  by  Robert  Robert- 
son. It  is  located  at  the  suspension  footbridge  at  the  Hot  Springs  Hotel,  about  1  mile  above 
the  State  penitentiary.  This  station  is  but  a  short  distance  below  the  mouth  of  Grape 
Creek,  and  at  a  point  where  the  river  leaves  the  mountains.  Although  there  is  an  occa- 
sional break  in  the  records,  due  to  absence  or  changeof  observer,  they  cover  a  period  of 
seventeen  years. 

The  station  is  of  special  importance,  being  located  at  the  mouth  of  the  canyon,  at  a  point 
practically  above  the  diversion  of  all  water  to  the  plains  region,  except  the  North  and 
South  Canyon  ditches,  both  of  which  head  above  the  station.  During  the  irrigation  season 
each  of  these  ditches  carries  from  25  to  60  second-feet,  according  to  the  needs  of  the  irriga- 
tors, and  their  dischai^  should  be  added  to  the  discharge  at  the  station  in  order  to  obtain 
the  total  run-off  at  the  mouth  of  the  canyon.  No  accurate  records  have  been  kept  of  the 
amount  of  water  passing  through  these  canals,  although  miscellaneous  measurements  have 
been  made  when  measurements  were  made  at  the  regular  station.  The  estimaU  d  monthly 
discharges  of  Arkansas  River  at  Canyon  station  do  not  include  the  water  taken  out  by  these 
canals. 

The  channel  is  straight  for  500  feet  above  and  300  feet  below  the  measuring  section,  and 
has  a  width  of  about  150  feet.  The  bed  of  the  stream  is  rough,  being  composed  of  small 
bowlders,  cobblestones,  coarse  gravel,  and  sand,  and  is  not  permanent  from  year  to  year, 
changing  considerably  with  each  high  water.  Both  banks  are  high  and  rugged  and  are  not 
liable  to  overflow.  At  times  there  are  two  channels,  the  main  channel  under  the  left  bank, 
and  a  narrow  channel  discharging  a  few  second-feet  along  the  right  bank.  At  high  water 
there  is  but  one  channel.  The  gage  heights  range  from  3  to  8  feet.  The  current  is  swift  at 
aU  stages,  exceptionally  so  at  high  water,  and  has  a  rough  surface.  Accurate  measure- 
ments are  difficult  to  obtain. 

Dischajge  measurements  were  at  first  made  from  a  cable  and  car,  the  bridge  from  which 
measurements  were  originally  made  by  the  State  engineer  having  been  destroyed.  Later  a 
new  suspension  bridge  was  constructed  in  front  of  the  hotel,  necessitating  the  removal  and 
replacement  of  the  gage,  and  subsequent  measurements  were  made  from  this  bridge.  The 
initial  point  for  soundings  is  marked  on  the  floor  of  the  bridge  at  the  right  bank,  down- 
stream side.    A  stay  line  is  used  for  high-water  measurements. 

The  gage  established  by  Mr.  Robertson  in  1889  was  an  inclined  staff  attached  to  the  crib 
of  an  old  bridge,  on  the  right  bank  of  the  river,  almost  directly  in  front  of  the  hotel.  Bench 
marks  for  this  gage  were  as  follows:  (1)  On  the  top  of  a  log  of  the  crib;  elevation,  10.01  feet. 
(2)  In  the  cleft  of  a  red  bowlder  at  the  foot  of  a  charred  stump  50  feet  downstream  and  on 
the  same  side  of  the  river;  elevation,  9.60  feet.  (3)  A  bedded  rock  40  feet  from  the  north 
end  of  the  cable,  marked  *'B.  M.  No.  3,  U.  S.  G.  S.,"  10  feet  from  the  river  bank;  elevation 
15.98  feet.     Elevations  refer  to  the  datum  of  the  gage. 

A  new  gage  was  established  October  4,  1895,  on  the  opposite  side  of  the  stream,  at  the 
same  datum.  The  channel  had  filled  in  about  the  Robertson  gage  and  the  top  of  the  gage 
was  broken  off,  making  high-water  readings  impossible.  December  27,  1895,  the  station 
was  inspected,  and  it  was  found  that  readings  had  been  made  from  the  old  rod,  which  at  the 
stage  of  water  prevailing  recorded  0.40  foot  above  the  new  rod.  When  the  water  was  high 
Mid  extended  with  unbroken  surface  from  bank  to  bank  the  readings  were  the  same,  but  at 
k»w  water  the  observations  on  the  old  rod  were  misleading,  owing  to  the  accumulation  of 
mad  and  gravel  in  front  of  the  gage. 
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August  26,  1902,  because  of  the  shifting  of  the  channel,  a  new  inclined  gage  rod  was 
placed  at  the  site  of  the  previous  rod,  just  below  the  north  end  of  the  suspension  bridge. 
The  datum  of  the  gage  was  unchanged. 

The  present  gage  was  established  September  2, 1903,  by  the  State  engineer.  It  is  located 
on  the  right  bank  just  below  the  bridge,  and  consists  of  an  inclined  section  reading  from  0  to 
7.3  feet,  and  a  vertical  section  reading  from  7.3  to  12  feet.  The  datum  is  the  same  as  that  of 
the  preceding  gage.  During  1905  the  gage  was  read  twice  each  day  by  Dr.  J.  L.  Prentiss. 
The  bench  mark  is  a  cross  cut  in  a  bedded  granite  bowlder,  80  feet  southeast  of  the  south  end 
of  the  suspension  bridge,  near  the  river  bank;  elevation,  16.07  feet  above  the  datum  of  the 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Reports;  Bull = Bulletin;  WS= Water-Sup- 
ply Paper) : 

Description:  Ann  11, 11,  pp  47-IS;  18,  iv, p  225;  Bull  131,  pp  35-36;  140,  p  156;  WS  16,  p  lift;  28, 
pp  258-259;  50,  pp  323^324;  66,  pp  48-19;  84,  pp  133-134;  99,  pp  297-208;  131,  pp  126-128. 

Discharge:  Annl4U,pl07;  18,iv,p226;  Dull  131,  pp 90. 91, 92;  140,  p  157;  WS  16,  p  119;  28,  p 
259;  50,  p  324;  66,  p  49;  84,  p  135;  99,  p  299;  131,  pp  128,  179. 

Discharge,  monthly:  Ann  11,  ii,  pp  48,  97;  12,  if,  pp  349,  360;  13,  iil,  p  94;  14,  ii,  pp  108-109;  18, 
19,  iv,  p  356:  20,  iv,  pp  329,  331-^335;  21,  Iv,  p  231;  22,  iv,  p  341;  WS  75,  p  115;  84,  p  136;  99,  p  .301; 

Discharge,  yearly:  Ann  13,  Hi,  p  99;  20,  iv,  p  56. 

Gage  heights:  Bull  131,  pp  36-37;  140,  p  157;  WS  11,  p  60;  16,  p  119;  28,  p  110;  37,  p  259;  50,  p 
49;  84,  p  135;  99,  p  299;  131,  p  129. 

Hydrographs:  Ann  12,  ii,  p  242;  14,  ii,  p  107;  19,  iv,  p  357;  20,  iv.  p  336;  21,  iv,  p  231;  22,  iv,  p 

Rainfall  and  nin-off  relation :  Ann  20,  iv,  p  330. 

Rating  tables:  Ann  18,  iv,  p 226;  19,  iv,  p  355;  Bull  131,  p 36;  WS  28,  p  117;  39,  p 450;  52,  p 518; 
84,  p  135;  99,  p  300;  131,  p  129. 


p  107;  37, 

116 

;  37,  p 

.iv, 

p227: 

131, 

pl30. 

324 

66,  p 

341. 

66, 

pl72; 

Discharge  measurements  of  Arkansas  River  Jtear  Canyon,  Colo.,  in  1905. 


Date. 


March  17.. 
May  IL.., 
June  19... 
June  20... 


ITydrographcr. 


R.  I.  Meeker. 

do 

do 

....do 


July  8. ' do. 

August  15 ' do, 

September  Zia.^ do . 


Width. 
Feet. 

Area  of 
section. 

Square 

Mean 
velocity. 

Gam> 
height. 

Din- 
charge. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

78 

125 

4.52 

4.10 

565 

88 

153 

5.31 

4.40 

812 

102 

452 

7.37 

5.98 

3,333 

102 

438 

7.32 

5.85 

3,204 

85 

221 

4.04 

4.10 

892 

90 

165 

3.09 

3.60 

510 

60 

104 

2.91 

3.20 

303 

o  Made  at  different  section. 
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DaHy  gage  Tieight,  in  feet,  of  Arkansas  River  near  Canyon,  Colo.,  for  1905. 


Day. 


1. 

2. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21- 

22. 

23. 

24.. 

25.. 

26.. 

27.. 

28.. 

29.. 

30.. 

31. 


Jan. 


I 


3.8 

as 

a  75 

a7 

a7 

a7 

a7 

a7 

a7 

ae 

ae 

a5 

a45 

as 

a65 

a85 

a85 

as 

as 

as 

as 

as 

as 

as 

a85 

as 

as 

as 

as 

as 

as5 


Feb. 

as 

Apr. 

a  75 

as 

a7 

as 

as 

as 

as 

as 

as 

ass 

a7 

as 

a9 

a  75 

as 

4.05 

as 

as 

4.35 

4.05 

a7 

4.2 

4.1 

a7 

ass 

4.15 

a65 

a  75 

4.4 

ass 

a7 

4.0 

a4 

a7 

4.0 

ass 

a7 

4.1 

a7 

a7 

4.15 

aos 

a  75 

4.1 

a  75 

4.05 

4.1 

ads 

4.1 

4.0 

aos 

4.0 

a9 

a9 

4.0 

4.0 

a9 

4.0 

4.0 

a9 

a9 

4.0 

a9 

as 

a9 

a9 

a  75 

4.1 

a9 

a  75 

4.35 

ass 

as 

4.45 

as 

as 

4.5 

as 

as 

4.45 

as 

as 

4.7 

a7 

4.6 

a7 

4.8 

a7 

May.    June. 


4.65 

4.0 

4.75 

4.5 

4.5 

4.4 

4.4 

4.4 

4.5 

4.5 

4.4 

4.4 

4.35 

4.3 

4.25 

4.35 

4.45 

4.65 

4.75 

4.05 

ai 

a2S 

&45 

5.5 

5.5 

5.5 

5.5 

as 
a4 

&3 
&3 


.a6 

6.05 

6.65 

7.1 

7.4 

7.0 

7.05 

7.25 

7.5 

7.65 

7.25 

7.05 

7.0 

6.9 

7.0 

6.65 

6.4 

6.15 

aos 

as 

a6 

as 

ae 

a4 

as 

a4s 

&35 

a25 
a  15 
ai 


July.     .\ug. 


I 


ao 

4.85 

4.65 

4.5 

4.35 

4.2 

4.2 

4.15 

4.15 

4.25 

4.25 

4.25 

4.25 

4.25 

4.25 

4,25 

4.2 

aos 

4.05 

4.15 

4.3 

4.3 

4.25 

4.25 

4.15 

4.15 

4.0 

ass 

4.55 

4.1 

4.25 


4.25 
4.4 

4.35 

4.25 

4.2 

4.1 

4.05 

4.0 

ass 

as 

a  75 

a  75 

a  75 

a7 

a  75 

a92 

a  9 

ass 

as 

a  75 

a  75 

as 

as 

aos 

ass 

as 

a  75 

4.5 

ass 
as 
a  45 


Sept.      Oct.      Nov. 


Dec. 


as  1 

ao 

ass 

a4 

a4  1 

aos 

a4 

a  45 

a3s 

a3 

a4 

as 

a4  1 

a35 

a45 

a4 

a35  1 

a35 

aes 

a4 

a3  ' 

a2s 

a7 

a4 

a3 

ai 

a7 

a4 

a3 

ai 

a6 

a4 

a3 

ai 

ass 

as 

a3 

ao 

a4 

as 

a3  1 

ao 

a4 

as 

a3 

ao 

a3 

as 

a2 

aos 

a25 

as 

a2 

ai 

a2 

as 

a2 

a2 

a3 

as 

a2 

a25 

a3 

a35 

a2 

a3 

a3 

a4 

a2 

a3 

a3 

as 

a2 

a3 

a3 

as 

a2 

a3 

a3 

a25 

a2  1 

a3 

a3 

a2 

a2  1 

a25 

as 

a2 

a  15 

a3 

as 

a2 

ai 

a3 

as 

a  2 

ai 

a3 

as 

a2 

ao 

a3 

ass 

a2 

ao 

a3 

a4 

ai 

ao 

a3 

a  45 

aos 

ao 

a3 

as 

ao 

ao 

as 

ass 

ao 

a  3 

to 

SiaHon  rating  table  for  Arkansas  River  near  Canyon,  Colo.,  from  January  1  to  Juru  10, 1905 


Discharge. 

Gace 
height. 

Second-feet. 

Feet. 

150 

4.30 

190 

4.40 

240 

4.50 

300 

4.60 

360 

4.70 

430 

4.80 

500 

4.90 

570 

a  00 

650 

1 

a  10 

Discharge. 

Second- feet. 
730 
810 
900 
990 
1,060 
1,180 
1,280 
1,390 
1,500 


hdlft.   ,I>i«c>^arKe. 


Feet. 
a  20 
a  SO 

a  40 
a  50 
a  60 
a  70 
a  80 

5.90 
6.00 


Second-feet 
1,620 
1,740 
1,870 
2,000 
2,140 
2,290 
2,440 
2,000 
2,760 


(Jai 
heigl 


^i      IJiwhargc. 


Feet. 
6.20 
6.40 
6.60 
0.80 
7.00 
7.20 
7.40 
7.60 


Second-frrt 
3,i:t() 
3,54(1 
3,9SII 
4,440 
4,930 
5,450 
5,990 
0,550 


The  above  table  ia  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharpp  mcasure- 
meotA  made  during  1904  and  two  during  the  early  part  of  1905.  It  is  fairly  well  defined  b«'two<ii  pipe 
beigftta  3.5  feet  and  4.8  feet.  Above  gage  height  4.8  fwt  the  rating  curve  is  very  uncertain,  being 
drawn  to  meet,  at  the  highest  gage  height,  the  curve  for  the  period  following  high  water.  It  can  be 
CQDaj(tered  only  *  rough  approximation. 
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Station  rating  table  for  Arkansas  River  near  Canyon^  CoLo.^from  June  11  to  December  31,1905. 


heigETt. 

Discharge. 

!     Gage 
;   height. 

Discharge. 

height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feel. 

Second- feet: 

Feet. 

Second- feet. 

Feet. 

Second-feet. 

3.00 

240 

4.00 

810    1 

4.90 

1,740 

5.80 

3,060 

3.10 

270 

4.10 

900    { 

5.00 

1,870 

5.90 

3,230 

3.20 

310 

4.20 

990 

5.10 

2,000 

6.00 

3,400 

3.30 

350 

4.30 

1,060 

5.20 

2;  140 

6.20 

3,760 

3.40 

400 

4.40 

1,180 

5.30 

2,280 

6.40 

4,140 

3.50 

450 

4.50 

1,280 

5.40 

2,430 

6.60 

4,520 

3.60 

510 

4.60 

1,390 

5.50 

2,580 

6.80 

4,920 

3.70 

580 

4.70 

1,500 

5.60 

2,740 

7.00 

5,320 

3.80 

650 

4.80 

1,620 

5.70 

2,900 

.  7.20 

5,730 

3.90 

730 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  five  discharge 
measurements  made  during  the  latter  part  of  1935.  It  is  fairly  well  defined  between  gage  heights 
3.2  feet  and  4.2  feet.  The  table  has  been  extended  beyond  these  limits,  being  based  on  two  ] 
urements  near  6  feet.    Above  6  feet  it  is  uncertain. 

Estimated  mxmOdy  discharge  of  Arkansas  River  near  Canyon,  Colo.,  for  1906. 
[Drainage  area,  3,060  square  miles.  ] 


Month. 


Discharge  in  reoond-fcet. 


Maximum.  Minimum.      Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet 
per  square 


Depth  in 
inches. 


January 

February 

March 

April 

May 

June , 

July 

August 

September. . , 

October 

November... 
December... 

The  year 


395 

465 

770 

1,180 

2,000 

6,6G0 

1,870 

1,280 

450 

375 

580 

450 


170 
150 
300 
300 
690 
2,000 
690 
425 
240 
240 
310 
240 


324 
3^ 
404 

1,254 
3,977 
1,064 
743 
319 
318 
395 
343 


19,920 
19,380 
24,840 
35,640 
77,110 
236,700 
65,420 
45,680 
18,980 
19,550 
23,500 
21,090 


0.106 
.114 
.132 
.196 
.410 

1.30 
.348 
.243 
.104 
.104 
.129 
.112 


0.122 
.119 
.152 
.219 
.473 

1.45 
.401 
.280 
.116 
.120 
.144 
.129 


6,690 


150 


007,800 


.276 


3.72 


ARKANSAS  RFV^ER  AT  PUEBI.O,  COLO. 

The  gaging  station  at  Pueblo,  Colo.,  was  established  in  September,  1894,  by  A.  P.  Davis, 
at  the  Santa  Fe  Avenue  Bridge.  Since  that  time  continuous  records  have  been  kept  up  at 
various  bridges  for  a  period  of  eleven  years.  This  station  is  an  important  one,  being  located 
near  the  head  of  the  principal  irrigated  portion  of  Arkansas  Valley  and  above  the  head- 
gates  of  the  larger  canals.  For  this  reason  water  superintendents  and  commissioners  depend 
on  gagings  made  at  this  station  for  data  by  which  distribution  of  the  water  is  made  to  canals 
below. 

The  Arkansas  River  channel  at  Pueblo  is  the  best  confined  stream  in  Colorado.  Above 
the  Victoria  Avenue  Bridge  slag  levees  and  dry  rubble  walls  confine  the  channel  in  a  some- 
what irregular  course.  From  Victoria  Avenue  Bridge  to  Main  Street  Bridge,  a  distance  of 
600  feet,  the  channel  Is  straight,  of  uniform  width,  and  with  perpendicular  masonry  walls. 
At  the  lower  side  of  the  Main  Street  Bridge  the  masonry  walls  give  way  to  hand-laid  slag 
levees,  which,  though  straight,  bear  at  a  slight  angle  to  the  left  of  the  masonry  waUs.    The 
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bed  of  the  stream  is  composed  of  cobblestones,  merging  into  coarse  gravel  and  sand.  There 
is  but  one  chaimel  at  all  stages.  During  extreme  cold  weather  gage  readings  are  discon- 
tinued, as  the  channel  becomes  obstructed  with  irregular  masses  and  gorges  of  ice,  which 
diride  the  stream  into  several  channels.  Gage  heights  range  from  2  to  12  feet  on  the  gage 
rod.  During  high  water  and  its  recession  the  channel  is  more  or  less  shifting.  During 
winter  the  channel  fills  in  slightly  and  is  scoured  out  again  in  the  spring.  The  flow  of  the 
stream  is  rapid,  but  not  too  swift  for  accurate  measurements. 

Discharge  measurements  have  been  made  principally  from  the  Main  Street  Bridge,  though 
some  have  been  made  at  the  Union  Avenue  Bridge.  The  Main  Street  Bridge  consists  of  a 
single  151-foot  span.  A  stay  line  is  located  40  feet  upstream  and  is  used  for  measurements 
above  gage  height  4  feet.  The  initial  point  for  soundings  is  the  edge  of  th^  capstone  of  the 
right  masonry  retaining  wall. 

Originally  there  were  two  gage  rods.  The  main  gage  was  a  vertical  staff  fastened  to  the 
left-bank  abutment  of  the  Denver  and  Rio  Grande  railroad  bridge  at  Santa  Fe  avenue. 
There  was  also  a  short  vertical  rod  for  extreme  low  water  fastened  to  a  pile  about  20  feet  out 
in  the  stream.  In  June, .1895,  an  inclined  staff  gage  was  placed  at  the  Victoria  Avenue 
Bridge  in  order  to  determine  the  slope  of  the  water  surface.  These  rods  were  read  until 
/July  10, 1898,  when,  on  account  of  the  shifting  of  the  bed  of  the  river,  they  were  abandoned, 
and  a  new  gage  was  installed  on  the  east  side  of  the  Main  Street  Bridge.  Readings  were 
made  at  the  Main  Street  Bridge  until  March  3, 1900,  when,  owing  to  the  scouring  of  the  chan- 
nel, a  staff  gage  was  fastened  vertically  to  the  masonry  wall  about  60  feet  below  the  south 
end  of  the  Union  Avenue  Bridge. 

June  13,  1900,  this  rod  was  connected  with  a  bench  mark  on  the  coping  at  the  north- 
west comer  of  the  Union  Avenue  Bridge,  which  was  found  to  be  19.79  feet  above  the  zero  of 
the  rod.  In  March,  1902,  another  rod  was  fastened  vertically  to  the  masonry  wall  on  the 
right  bank,  about  30  feet  above  the  south  end  of  the  Union  Avenue  Bridge.  Gage  heights 
from  July  10,  1898,  to  July  14,  1902,  were  taken  from  the  rod  just  below  the  Union  Avenue 
Bridge.  From  July  14, 1902,  until  July  7, 1905,  the  readings  were  taken  from  the  rod  above 
the  bridge.  When  the  upper  gage  was  set  the  datum  was  0.2  foot  higher  than  the  lower 
gage.  In  all  discharge  measurements  made  in  1902  the  gage  height  was  taken  from  the  rod 
above  the  Union  Avenue  Bridge. 

In  June,  1905,  the  gage  above  Union  Avenue  Bridge  was  rendered  usele^ss  by  shifting  of 
the  channel,  and  July  7,  1905,  a  standard  chain  gage  was  fastened  to  the  upstream  side  of 
the  Main  Street  Bridge,  about  300  feet  below  the  staff  gage.  The  length  of  the  chain  Ls  19.32 
feet.  There  are  two  markers,  giving  a  range  of  20  feet  on  a  10-foot  scale.  During  1905  the 
gage  was  read  twice  each  day  by  David  J.  Cox.  The  bench  mark  is  a  cross  painted  on  the 
footway  at  the  gage-chain  box;  elevation,  18.60  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann" Annual  Reports;  BulI=BuIIetin;  WS=« Water-Sup- 
ply Paper): 

Description:  Ann  11  li,  p  49;  18,  iv,  pp  227-228;  Bull  140,  p,  158;  WS  16,  p  120;  28,  pp  107-108;  37,  pp 
25^260;  50,  p  325;  66,  pp  49-60;  84,  pp  130-131;  99,  pp  293-294;  131,  pp  130-131. 

Dischiirge:  Ann  18,  iv,  p228;  Bull  131,  p 90;  140,  p  158;  WS  16,  p  120;  28,  p  116;  37,  p  260;  50,  p;i25;  66,  p 
50;  Si,  p  131;  99,  p  295;  131,  pp  132,  180. 

DiKharge,  monthly:  Ann  11,  il,  pp  49, 98;  12,  il.  p  360;  13,  Hi.  p  94;  18.  iv,  p  2:J0;  19,  Iv,  p  357;  20,  iv,  pp 
329,  m;  21,  fv,  p  232;  22,  iv,  p  .342;  WS  75,  p  146;  84,  p  133;  99,  p  296;  131,  p  1.33. 
DlxhATge,  yearly:  Ann  13,  iU,  p  99;  20.  iv,  p 56. 

Gigp  heights:  Bull  140,  p  159;  W811,p61;  16,  p  120;  28,  pill;  37,  p260;  50,p326;  66.  p50;  84,  p  132;  99, 
pp  295-296;  131,  p  132. 
Hydrognipb«:  Ann  18,  iv,  p  231;  19,  iv,  p  357;  20,  iv,  p  a37;  21,  Iv,  p  232;  22,  iv,  p  342;  WS  75,  p  146. 
Rtiflfall  and  run-oll  relation:  Ann  20,  Iv,  p  330. 

fitting  Ubles:  Ann  18,  iv,  p  229;  19,  iv,  p  366;  WS  28,  p  117;  39,  p  450;  52,  p  518;  66,  p  172;  84,  p  132;  99 
p296;  131,  p  133. 
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Discharge  measurements  of  Arkansas  River  at  Pv^hlo,  Colo.,  in  1905. 


Date. 


Ilydrographer. 


Width. 


March  4 

March  11 

Mareh  IG 

May  10 

June  6 

June? 

Do 

June  20 

June  24 

July? 

August  9 

September  23. 
November  4 .. 


R.  I.  Meeker.. 

do 

do 

do 

M.  P.  Bee«on  . 
R.  I.Meeker.. 

...^.do 

do 

do 

do 

do 

do 

do 


Feet. 
107 


151 
150 
150 
150 
150 
150 
149 
151 
80 


Area  of 
section. 


Square 
feel. 
Ill 
87 
133 
274 
835 
640 
655 
410 
396 
196 
230 
102 
119 


Mean 
velocity. , 


Gage 
height. 


Dis- 
charge. 


Feet  per 
second. 
3.51 
3.71 
4.10 
4.93 
8.15 
8.20 
8.03 
6.80 
6.70 
4.06 
4.35 
2.65 
2.97 


Feet. 
2.25 
2.10 
2.50 
3.40 
6.75 
5.85 
5.90 
4.25 
4.15 
2.72 
3.02 
2.15 
2.30 


Second- 
feet. 
390 
323 
556 
1,352 
6,804 
5,251 
5,257 
2,765 
2,655 
796 
1,000 
270 
353 


Daily  gage  height^  in  feet,  of  Arkansas  River  at  PueUoy  Colo. ^  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5.. 
6.. 
7.. 
8.. 
9., 
10.. 

n.. 

12.. 
13.. 
14.. 
15.. 
10.. 
17. 
IS.. 
19. 
20., 
21. 


23. 
24. 
25. 
2t>. 
27. 
28. 
29. 
30. 
31. 


Jan. 


Feb. 


2.1 

2.1 

2.05 

2.a5 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


1.95 

1.95 

1.95 

1.95 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.  a-) 

2.1 

2.15 

2.2 

2.25 

2.3 

2.35 

2.4 

2.4 


Mar.      Apr.     May.    June.  ,  July.     Aug. 


2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.7 

2.75 

2.65 

2.45 

2.2 

2.1 

2.1 

2.2 

2.35 

2.4 

2.6 

2.6 

2.5 

2.5 

2.4 

2.4 

2.3 

2.3 

2.25 

2.25 

2.35 

2.4 

2.3,'> 

2.3 

2.3 


4.a'> 

2.9 

2.8 

2.6 

2.55 

2.55 

2.8 

2.9 

2.&5 

2.9 

2.75 

2.75 

2.75 

2.75 

2.75 

2.7 

2.75 

2.6 

2.65 

2.6.') 

2.5.5 

2.45 

2.7 

3.4 

3.5 

3.95 

3.75 

3.75 

3.8 

3.  ST) 


4.05 

3.9 

3.75 

3.6 

3.5 

3.45 

3.35 

3.35 

3.55 

3.45 

3.35 

3.3 

3.25 

3.25 

3.2 

3.2 

3.2 

3.45 

3.55 

4.1 

4.2 

4.35 

4.45 

4.6 

4.6 

4.45 

4. 45 

4.4 

4.35 

4.15 

4.1 


4.3 
4.75 
5.1 
6.3 
6.55 
6.6 
6.05 
6.25 
6.55 
6.6 
6.0 
5.7 
5.7 
5.6 
5.45 
5.25 
5.15 
4.8 
4.a5 
4.2 
4.0 
3.85 
3.9 
.3.8.5 
3.8 
3.7 
3.7 
3.65 
3.7 
3.45 


3.35 

3.15 

3.0 

2.95 

2.85 

2.75 

2.55 

2.65 

2.8 

2.75 

3.0 

3.0 

2.85 

2.85 

2.8 

2.9 

2.a5 

2.7 

2.5 

2.7 

3.0 

3.2 

3.0 

2.8 

2.75 

2.8 

3.05 

2.65 

2.45 

3.05 

3.0 


3.3 

3.35 

3.05 

2.95 

2.85 

2.85 

3.25 

3.15 

2.95 

2.95 

2.85 

3.0 

2.75 

2.55 

2.55 

2.85 

2.9 

2.85 

2.75 

3.1 

2.75 

2.55 

2.35 

2.55 

2.7 

2.65 

2.65 

2.4 

2.35 

2.5 

2.45 


Sept. 

2.4 

2.4 

2.35 

2.4 

2.35 

2.55 

2.7 

2.55 

2.4 

2.35 

2.45 

2.3 

2.25 

2.3 

2.3 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.15 

2.12 

2.1 

2.08 

2.05 

2.a5 

2.05 


Oct. 

2.05 

2.08 

2.05 

2.38 

2.32 

2.3 

2.2 

2.12 

2.05 

1.95 

1.97 

2.03 

1.97 

2.0 

2.0 

2.07 

2.05 

2.2 

2.23 

2.17 

2.2 

2.2 

2.27 

2.25 

2.25 

2.23 

2.2 

2.2 

2.25 

2.27 

2.3 


Nov.      Dec. 


2.35 

2.33 

2.33 

2.35 

2.42 

2.6 

2.62 

2.58 

2.5 

2.38 

2.4 

2.35 

2.3 

2.25 

2.28 

2.28 

2.3 

2.28 

2.28 

2.22 

2.22 

2.2 

2.25 

2.3 

2.25 

2.22 

2.3 

2.3 

2.4 

2.48 


2.55 

2.55 

2.52 

2.45 

2.45 

2.48 

2.48 

2.48 

2.5 

2.5 

2.5 

2.48 

2.52 

2.52 

2.52 

2.52 

2.52 

2.52 

2.5 

2.5 

2.48 

2.42 

2.38 

2.4 

2.4 

2.42 

2.4 

2.4 

2.35 

2.3 

2.22 


Note.— Gage  heigljta  during  January  and  February  have  been  reduced  on  account  of  ice  conditions. 


Digitized  by 


Google 


ARKANSAS   RIVER    DRAINAGE    BASIN.  27 

Station  rating  iabUfor  Arkansas  River  at  Pueblo,  Colo.,  from  January  1  to  June  10, 1005. 


hei^t. 

Discharge. 

hei^t. 

Discharge. 

hei^. 

Discharge. 

Gage 
height. 

Feet. 

5.30 

Discharge. 

Feet. 
2.00 

Second-feet. 
255 

,Feet. 
3.10 

Second-feet. 
1,130 

Feet. 
4.20 

Second-feet. 
2,650 

Second- feet. 
4,330 

2.10 

300 

3.20 

1,250 

4.30 

^,800 

5.40 

4,490 

2,20 

350 

3.30 

1,370 

4.40 

2,950 

5.50 

4,650 

2.30 

410 

3.40 

1,500 

4.50 

3,100 

5.60 

4,810 

2.40 

480 

3.50 

1,630 

4.60 

3,250 

5.70 

4,975 

2.50 

560 

3.60 

1,770 

4.70 

3,400 

5.80 

5,140 

2.60 

640 

3.70 

1,910 

4.80 

3,.550 

5.90 

5,306 

2.70 
2.80 
2.90 
3.00 

730 

820 

920 

1,020 

1 

3.80 

3.90 

'      4.00 

4.10 

2,050 
2,200 
2,350 
2,500 

4.90 
5.00 
5.10 
5.20 

3,705 
3,8(J0 
4,015 
4,170 

6.00 
6.20 
6.40 
6.60 

5,470 
5,800 
6,130 
6,460 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  six  discharge  mcAsure- 
mcnts  made  during  1904  and  seven  measurements  during  the  first  part  of  1905.    1 1  is  fairly  well  defined. 

Station  rating  table  for  Arkansas  River  at  Pueblo,  Colo.,  from  June  11  to  Decetnber  Jl,  1906. 


Gage 
height. 

Discharge. 

1 

\second-feet. 
20O 

1     Gage 
height. 

Feet. 
2.40 

Discharge. 

Second-feet. 
420 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 
2.00 

Feet. 
2.80 

Second-feet. 
770 

Feet. 
3.20 

2.10 

240 

2.50 

500 

2.90 

870 

3.30 

2.20 

290 

2.60 

580 

3.00 

980 

3.40 

2.30 

1              350 

1 

2.70 

1 

670 

1 

3.10 

1,100 

3.50 

Discharge. 


1,230 
1,360 
1,490 
1,630 


The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  three  discharge  meas- 
aiemenls  made  during  the  latter  part  of  1905.    It  is  well  defined. 

Above  3.5  feet  the  tabic  is  the  same  as  the  preceding  one.  Changes  in  conditions  due  to  flood  make 
two  tables  necessary  for  1905. 

E^maled  monthly  discharge  of  Arkansas  River  at  Pueblo,  C  do.,  for  1005. 
[Drainage  area,  4,600  square  miles.] 


Month. 


January 

Februarj- 

March 

April 

M*y 

June 

July 

August 

September 

October 

Xovpmber 

D^ember 

Theyeftr 


Dlsehai^e  in  aeeond-tmt. 


Uaximum. 


300 
480 

775 

2,425 

3,250 

6,460 

1,425 

1,425 

670 

406 

BOB 

540 


Minimum. 


6,460 


215 
235 
300 
520 
1,250 
I,5<iO 
460 
385 
220 
180 
290 
302 


Run-ofT. 


Mean. 


Total  In 
acrn-fwi. 


233  ' 

475 

1.077 
2,f)8.'> 
3.S<i7 

7\n\ 

34(i 
274 


180 


I4,.^i0 

ni,27(» 

?J,21I> 

iH.nso 

12?S,2«I» 
230,  m) 
51,^4) 

4s,:»w) 

20, .MX) 
HiA'iO 
2"i,«H0 

(wl.iNIO  i 


.Second-foet 

jK'r  wi  lift  re 

mile. 


O.aii 

.!(« 
.234 
.  4.'kl 
.K41 
.tS4 
.172 
.075 
,Olrf) 


Depth  In 
mchcs. 


.J02  ] 


.110 
.2iil 

.  ri'J2 
.  ".*;« 

,  L*12 
.  I'.W 
.(tS4 

jm 

.  im 

2.74 
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ARKANSAS  RIVER  NEAR  SYRACUSE,  KANS. 

This  station,  established  August  21,  1902,  by  W.  G.  Russell,  is  located  on  the  highway 
bridge  1  mile  south  of  Syracuse,  Eans. 

The  channel  above  and  below  the  station  is  straight  and  the  water  is  sluggish.  The  right 
bank  is  low  and  liable  to  overflow;  the  left  bank  is  high,  and  tfie  bed  of  the  stream  is  sandy 
and  shifting. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  on 
the  left  bank. 

The  gage  is  a  staff  fastened  to  the  downstream  pile  of  a  bent,  158  feet  from  the  initial  point 
for  soundings.  During  1905  the  gage  was  read  once  each  day  by  Philip  Botts.  The  bench 
mark  is  on  the  top  of  the  east  end  of  the  first  sill  at  the  north  end  of  the  bridge.  Elevation,- 
11.52  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  VVater-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description :  84,  p  123;  99,  p  269;  131,  p  134. 
Discharge:  84,  p  123;  99,  p  269;  131,  p  134. 
Discharge,  monthly:  84,  p  125;  99,  p 271. 
Gage  heighU:  84,  p  124;  99,  p  270;  131,  p  135. 
Rating  tables:  84,  p  124;  99,  pp  270-271. 

Discharge  measwremerUs  of  Arkansas  River ^  near  Syracuse,  Kans.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

hei^^t. 

Dis- 
charge. 

Aprill9 

June  7 

W.  G.  Russell 

Feet. 
262 
420 
532 
562 
527 
380 
206 

Square 
feet. 

328 

1,341 

1,656 

1,833 

1,595 

966 

140 

Feet  per 
second. 

2.39 
3.85 
3.84 
3.77 
3.57 
2.55 
1.51 

Feet. 
2.70 
4.75 
5.15 
5.40 
5.20 
4.00 
2.30 

Second- 
feet. 

785 

do 

5,102 
6,362 
6,909 
5,701 

June  8 

do 

June  8 

do....: 

June  9  -  - 

do 

July  30 

do 

2,468 
211 

August  19 

do 
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ARKANSAS   BITEB   DRAINAGE   BASIN. 
DaHy  gage  height,  in  feet,  of  Arkanaaa  River  near  Syracuse,  Kans.^for  1906. 


Day. 


I. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

18. 
19. 
20. 
21. 
22. 
23. 
34. 
25. 
26. 
27. 
28. 
29. 

ao. 

31. 


Jan.  ,  Feb. 


1.3 
1.5 
1.4 
1.7 
1.7 
1.8 
2.0 
2.0 
2.0 
1.8 
1.8 
1.7 
1.7 
1.5 
1.5 
1.7 
1.8 
1.9 
2.0 
2.4 
2.4 
2.0 
2.0 
1.8 
1.8 
1.5 
1.5 
1.5 
1.7 
1.7 
1.8 


1.9 
1.9 
2.0 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
3.0 
3.3 
3.4 
3.5 
3.5 
3.3 
3.0 
3.0 
2.8 


Mar. 


2.5 
2.5 
2.3 
2.3 
2.1 
2.1 
2.0 
2.0 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.8 
1.8 
2.5 
2.4 
2.2 
2.0 
2.0 
1.8 
1.8 
1.9 
1.8 
1.7 
1.7 


Apr.     May. 


2.0 

3.0 

5.25 

5.0 

4.0 

3.5 

3.5 

3.1 

2.9 

3.1 

3.1 

3.1 

3.2 

3.4 

3.1 

3.1 

2.8 

2.8 

2.7 

2.7 

2.7 

2.6 

2.6 

3.5 

7.25 

6.5 

5.06 

6.25 

5.0 

5.0 


5.0 
4.9 
4.8 
4.7 
4.6 
4.5 
4.4 
4.3 
4.0 
3.9 
3.8 
4.4 
4.6 
4.4 
4.2 
4.2 
4.2 
4.2 
4.2 
4.8 
4.8 
4.5 
4.4 
4.2 
6.5 
4.7 
5.0 
5.0 
4.8 
4.7 
4.5 


June. 

4.3 
4.3 
4.6 
4.0 
4.0 
4.3 
4.7 
5.4 
5.2 
5.4 
5.1 
5.1 
5.0 
5.0 
4.7 
4.7 
4.7 
4.5 
4.5 
4.3 
4.0 
4.5 
4.3 
3.7 
3.5 
3.5 
3.4 
3.3 
3.0 
2.9 


July.  ,  Aug.     Sept. 

2.8 

2.7 

2.6  I 

2.5 

2.8 

2.8 

2.7 

2.6 

2.5 

2.4 

2.4 

2.0 

1.9 

1.8  I 

2.2 


1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
2.3 
2.4 
2.5 
2.7 
2.5 
4.8 
4.3 
3.4 


3.5  I 

6.3 

6.1 

4.7 

4.2 

3.7  I 

3.2 

3.7  1 

3.5 

3.2 

3.1 

3.1 

2.8 

2.7 

2.7 

2.6 

2.6 

2.6 

2.5 

2.2 

2.0 

2.1 

2.2 

2.0 

1.9 

1.8 

1.8 

3.3 

2.9 

2.6 

2.5 


2.4 

2.2 

2.3 

2.0 

2.4 

2.4 

2.3 

2.3 

3.4  I 

3.2 

3.0  I 

2.7  I 

2.6 

2.6 

2.6 

2.4 

2.3  I 

2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.0 

2.0 

2.1 

2.0 

2.0 

2.0 

1.9 


Oct. 

1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.8 
1.8 
1.8 


1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
2.0 


Nov. 


2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.0 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.3 


Station  rating  table  for  Arkansas  River  near  Syracuse,  Kans.,  from  January  1  to  November 

30, 1905. 


hi^t. 

Disdiarge. 

hei^t. 

Diacharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Feet. 

Dischargp. 

Feet. 

Second-feet. 

Feet. 

8econd-feet. 

Srcond-ffri. 

1.30 

3 

2.60 

535 

3.80 

2,100 

5.00 

5,800 

1.40 

5 

2.70 

625    ' 

3.90 

2,300 

1        5.20 

6,750 

1.50 

10 

2.80 

725    ' 

4.00 

2,500 

5.40 

7,900 

1.60 

20 

2.90 

835 

4.10 

2,720 

5.60 

9,100 

1.70 

40 

3.00 

050 

4.20 

2,950 

5.  SO 

10.  :m 

1.80 

65 

3.10 

1,070 

4.30 

3,200 

6.00 

12,000 

1.90 

as 

3.20 

1,201) 

4.40 

3,500 

6.20 

13,600 

2.00 

130 

3.30 

1,335 

4.50 

3,800 

1        6.W 

15,400 

2.10 

175 

3.40 

1,480 

4.60 

4,150 

6.60 

17,200 

2.20 

230 

3.50 

1,625 

4.70 

4,  .500 

6.80 

19,300 

2.30 

206 

3.60 

1,775 

4.80 

4,900 

7.00 

21,500 

2.40 

370 

3.70 

1,930 

4.90 

5,350 

7.20 

24,  la) 

2.50 

450 

: 

The  abore  table  la  applicable  only  for  open-channel  conditions.    1 1  is  based  on  seven  d ischarge  meas- 
nranentfl  made  during  1905  and  three  high- water  measurements  of  1903.    It  is  not  very  well  defined. 
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Estimated  monthly  discharge  of  Arkansas  River  near  Syracusef  Kans.,for  1906. 
[Drainage  area,  24,960  square  miles.] 


Month. 


January... 
February . . 

March 

April 

May 

June 

July 

A\igust 

September. 

October 

November. 


The  period . 


Discharge  in  second-foet. 


Maximum.!  Minimum.      Mean. 


370 

1,625 

450 

24,800 

16,300 

7,900 

4,900 

14,500 

1,480 

130 

295 


3 

40  j 
130 
2,100  I 
835 
65  I 
6.5 
95 
40l 
95  I 


78.0 

757 

149 
3,613 
4,311 
3,783 

612 
1,765 

393 

70.2 

151 


Total  in 
acre-feet. 


4,796 

40,930 

9,162 

215,000 

265,100 

225,100 

37,630 

108,500 

23,380 

4,316 

8,985 


942,900 


Run-off. 


Second-feet 

r  8c 
mil 


per  square 
nile. 


0.0031 
.030 
.0060 
.145 
.173 
.152 
.025 
.071 
.016 
.0028 
.0060 


Depth  in 
inches. 


0.0036 
.031 
.0069 
.162 
.199 
.170 
.029 
.062 
.018 
.0032 
.0067 


ARKANSAS  UIVER  XEAR  DODGE,  KAXS. 

This  station  was  established  November  28,  1902,  by  W.  G.  Russell,  and  is  located  one- 
fourth  mile  south  of  Dodge,  on  the  highway  bridge. 

The  channel  both  al)ove  and  below  the  station  is  straight  for  about  100  feet.  Both  banks 
are  low  and  liable  to  overflow.     The  bed  of  the  stream  is  sandy  and  shifting. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  on 
the  left  bank. 

The  gage  is  a  staff  fastened  to  the  upstream  pile  of  a  bent  337  feet  from  the  north  end  of 
the  bridge.  During  1905  the  gage  was  read  once  each  day  by  Alexander  Alter.  Bench 
marks  were  established  as  follows :  ( 1 )  The  top  of  the  east  end  of  the  cap  at  the  north  end 
of  the  bridge;  elevation  9. S3  feet.  (2)  The  top  of  the  east  end  of  the  cap  at  the  abutment 
of  the  south  end  of  the  bridge;  elevation,  10.10  feet.  Elevations  refer  to  the  datum  of 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Di'scription:  81,  p  123;  9i).  p  IW;  131,  p  13,'>. 
Dischar^'t':  84,  p  123;  '.tO,  p  2(vS;  131.  p  rW. 
Discharge,  monthly:  131,  p  I.is. 
Gage  hoights:  8^1.  p  128;  91),  pp  2tkS-2»»'.i;   131,  p  137. 
KatinR  table:  131,  p  ViS. 

Discharge  measuntuentft  of  Arkansas  Riirr  near  Dodge,  Kans.,  in  1905. 


Hydroprapher. 


I  Width. 


Area  of  I    Mean 
section.     veUn'ity.     hcigl 


Gage     I      Dis- 


age 

ight 


charge. 


April  IS W.  G.  Russell . 

June  10 do 

JuneU do 

June  11 do 

July  31 do 

August  18 do 

September  24..  I do 


Fcrt. 

Square 
feci. 

Feet  per 
second. 

Feci. 

l.V) 

43.'} 

1.98 

2.10 

482 

1,610 

3.42 

3.90 

ak; 

1,624 

3.79 

4.10 

487 

1 ,  liU 

4.14 

4.40 

467 

570 

2.59 

2.70 

2f>l 

100 

1.31 

1.70 

34 

5.4 

.83 

1.10 

Second- 
feet. 

865 
5,519 
6,150 
7,273 
1,476 

131 
4^ 
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Day. 

Jao. 

Feb. 

Mar. 

Apr. 

May 

June. 

July. 

Aug. 

Sept. 

1 

... : 

1.4 

1.4 

2.05 

2.1 

2.1 

2.4 
2.3 
2.2 

1.4 
1.4 
1.4 

4.8 
4.25 
4.0 

3.55 
3..^5 
3.0 

2,0 
1.9 
1.9 

2.4 
2.2.5 

2.8.5 

1.1 

2 

1.1 

i 

1.1 

4 

1.4 

2.1 

2.a5 

2.8 

4.0 

3.0 

1.75 

3.55 

1.1 

1.4 
1.4     1 

2.1 
2.1 

2.0 
1.9 

3.5 
3.2 

4.0 
4.1 

3.0 
2.6 

1.6 
1.5 

3.1 
2.9.5 

1.1 

6 

1.1 

1.4 
1.55 

2.1 
2.1 

1.85 
1.8 

2.8 
2.6 

4.0 
3.6 

2.65 
2.55 

1.45 
1.5 

2.7 
2.6 

1.1 

8 

1.3.5 

9 

1.75 

2.1 

1.8 

2.5 

3.5.5 

3. 85 

1.4 

1.9.5 

1.5 

10 

1.8 

2.1 

1.7 

2.5 

3.3 

4.0 

1.4 

1.85 

1.5 

11 

1.8 

2.1 

1.7 

2.4 

3.0 

4.0 

1.4 

l.K 

1.5 

12 

1.8 
1.8 

.9 
.9 

1.7 
1.7 

2.3 
2.3 

2.6 
3.65 

4.0 
4.0 

1..^5 
1.3 

1.7 
2.0.5 

1.45 

1.1 

1.4 

14 

1.8 

.9 

1.6 

2.3 

.1.65 

4.0 

1.2 

1.9.5 

1.5 

15 

1.7 

.9 

1.6 

2.5 

,1.55 

4.0 

1.2 

1.85 

1.45 

16 

1.7 

.9 

1.6 

2.5 

.3.5 

.3.95 

1.1 

1.7 

1.4 

17 

1.7 
1.7 

.9 
.9 

1.6 
1.6 

2.3.1 
2.15 

3.a5 
3.7 

.1.6 
.3.5 

1.1 
1.1 

1.35 

1.1 
1.1 

18 

19 

1.7 

.9 

1.6 

2.15 

3.5 

3.  .35 

I.ft5 

1.3 

1.1 

20 

1.8 

.9 

1.6 

2.2 

3.5 

.3.6 

1.0 

1.4 

1.1 

21 

1.8 

.9 

1.6 

2.2 

4.5 

3.4 

1.0 

1.3 

1.1 

22 

1.85 

.9 

1.5 

2.2 

4.65 

3.2 

1.1 

1.2 

1.1 

» 

1.95 

1.0 

1.4 

2.3 

4.. 35 

3.2 

l.l 

1.2 

1.1 

24 

1.9 

2.5 

1.5 

2.6 

4.0 

.3.2 

I.l 

1.2 

i.a5 

25 

1.9 

2.6 

K5 

3.0 
6.25 

4.75 

2.9 

1.1 

1.1 

1.0 

35 

1.9 

2.6 

1.5 

4.25 

2.5 

1.1 

1.1 

1.0 

27 

2.0 

2.8 

1.5 

5.2.> 

3.5 

2.4 

1.0 

1.1 

1.0 

28 

2.0 
2.0 

2..%') 

1.4 
1.4 

4. 75 
5.4.') 

4.25 
5.9 

2..^5 
2.15 

I.O 
1.0 

1.1 
1.0 

1.0 

» 

1.0    1 

30 

2.0 

1.3 

4.75 

4.25 

2.0 

1.3 

1.0 

1.0 

31 

2.0 

1.3 



4.0 



2.5 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.9 


.9 
1.0 
1.0 
1.1 
1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 


Note.— River  frozen  January  1  to  February  23.  approximately. 
Station  rating  table  for  Arkansas  River  near  Dodge,  Kans.^fnmi  January  1  to  June  Ji^,  JU05. 


Gage 
leight. 

Discharge. 

Gage 
height. 

I)i«'hargi\ 

Gage 
height. 

hJJHharge.  ' 

Feet. 

Second-feet. 

Feet. 

Second-feet . 

Feet. 

Second- ff  ft. 

1.30 

180 

2.40 

1,335 

3.  .50 

4,100 

1.40 

225 

1        2.50 

1,530 

3.60 

4,425 

1.50 

280 

2.60 

1.735 

3.70 

4.7»W) 

1.60 

M5 

2.70 

1,950 

3.80 

5, 100 

1.70 

420 

2.80 

2. 175 

3.90 

5, 4,50 

1.80 

.5a5 

2.90 

2,410 

4.00 

5.WK) 

1.90 

6a5 

3.00 

2.660 

4. 10 

6,  \^*^ 

2.00 

720 

3.10 

2,920 

4.20 

6.  .5.30 

2.10 

850 

3.20 

3,19.5 

4.30 

6.910 

2.20 

995 

3.30 

3,485 

4.40 

7,;too 

2.30    1 

1,15.5 

3.40 

3,785 

4., 50 

7. 7(K)      1 

Fret. 

4.60 
4.70 
4.80 
4.90 
.5.«t0 
5.20 
5.40 
5.60 
5.K0 
6. 00 


hi  sella  rg«'. 

Second-frrt. 
8.110 
K.  .V»0 
9,  UK) 
0,  46.5 
O.ll.'^.O 

10,  «•;«» 
il,9in 

13,'.>-J() 
14,9.-,() 


The  above  table  is  applicable  only  for  open-channel  comlition.s.  It  is  lms«^l  on  four  disrharpo  mo>i.«i- 
OfWiwitJ  made  during  April  to  June,  1905.  Owing  to  the  shifting  clmriu'ter  of  the  stream  bed  and  insuf- 
ficient mcftsorementfl,  the  above  table  is  \ery  uncertain. 
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Station  rating  tahUfor  Arkansas  River  near  Dodge y  Kana.yfrom  June  13  to  Octcher  SI,  1906, 


Gage 
height. 

Discharge. 

hel^t. 

Discharge. 

Gage 
height. 

Discharge. 

Oase 
hdgit. 

Discharge. 

Feel. 
1.00 

Second-feet. 
2 

Feet. 
1.80 

Second-feet. 
200 

Feet. 
2.60 

Second-feet. 
1,255 

Feet. 

3.40 

Second-feeL 
3,425 

1.10 

1.5 

1.90 

275 

2.70 

1,460 

3.50 

3,  no 

1.20 

10 

2.00 

370    1 

2.80 

1,685 

3.60 

4,125 

1.30 

20 

2.10 

480    ' 

2.90 

1,930 

3.70 

4,490 

1.40 

35 

2.20 

605     ; 

3.00 

2,195 

3.80 

4,860 

1.50 

60 

2.:«) 

745 

3.10 

2,480 

3.90 

5,235 

1.60 

95 

2.40 

900 

3.20 

2,780 

4.00 

5,620 

1.70 

140 

2.,'iO 

1,070 

3.30 

3,095 

The  above  table  is  based  on  three  discharge  measurements  made  during  July  and  August,  1905. 
See  note  to  table  above. 

Estimated  monthly  discharge  of  Arkansas  River  near  Dodge,  Kans.,for  1906.     . 


Month. 


February  24-28. 

March 

April 

May 

June 

July 

August 

September 

October 


Discharge  in  second-feet; 


Maximum.    Minimum.      Mean 


The  period . 


2,175 

1,335 

16,300 

14,430 

5,800 

1,070 

3,948 

60 

35 


1,530 

180 

225 

1,735 

370 

2 

2 

2 

1 


1,761 
453 
3,126 
5,772 
3.285 
86.0 
545 
17.1 
9.8 


Total  in 
acre- feet. 


17,460 

27,850 

186,000 

354,900 

195.500 

5,288 

33,510 

1,018 

603 


822,100 


Note.— No  estimate  for  ice  period. 

ARKANS^V-S   UIVER  AT  HUTCHINSON,  KAN8. 

This  station  was  established  May  13,  1895,  and  was  discontinued  October  31, 1905.  It  is 
located  at  the  wagon  bridge  at  the  south  end  of  Main  street,  Hutchinson,  Kans. 

The  channel  is  straight  for  some  distance  above  and  below  the  bridge  and  has  a  width  of 
1,020  feet,  broken  by  11  steel  piers.  The  bed  is  sandy  and  very  shifting,  necessitating  fre- 
quent discharge  measurements  and  soundings.  At  low  water  the  stream  subdivides  into  a 
number  of  small  channels. 

Discharge  measurements  are  made  from  the  bridge  at  high  water;  at  low  water  they  can 
be  made  by  wading. 

The  gage  is  a  staff  fastened  to  the  downstream  pier  of  the  third  bent  from  the  north  end 
of  the  bridge.  During  1905  the  gage  was  read  once  each  day  by  George  E.  Dixon.  Bench 
marks  were  established  as  follows:  (1)  The  upper  crosspiece  of  the  pier  guard;  elevation, 
8.35  feet.  (2)  The  top  of  the  iron  doorsill  of  the  first  brick  building  next  to  the  river;  ele- 
vation, 8.12  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Reports;  Bull^Bulletin ;  WS- Water- 
Supply  Paper): 

Description:  Ann  18,  iv,  pp  232-233;  20,  iv,  p 342-343;  Bull  140,  pp  160-161 ;  WS  16,  p  124;  28,  p  109;  37, 
p265;  50, p  330;  66,  p56;  84,  p  120;  99,  p  266;  131,  p  139. 

Discharge:  Ann  18,  iv,  p  233;  Bull  140,pl61;  WS  16,  p  124;  28, p  116;  37,  p 265;  50,  p  330;  06,  p  56;  84,  p. 
121;  99,  p  266;  131,  p  139. 

Discharge,  monthly:  Ann  18,  iv,  p234;  19,  Iv,p361;  20,iv,pp329,  343;21,iv,  p238;  22,  Iv,  p344;  BuD 
140,  p  162;  WS  75,  p  147;  84,  p  122;  99,  p  267;  131,  p  141. 
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Discharge,  yearly:  Ann  20,  iv,  p  67. 

Gage  heights:  BuU140,pl61;  WSll,p62;  16,  p  124;  28,  p  114;  37,  p 255;  50,  p 330;  66,p56;  84,  p  121;  99, 
pp  266-267;  131,  p  140. 

Hydrographs:  Ann  18,  iv,  p  234;  19,  iv.  p361;  20,  iv,  p  343;  21,  iv,  p  237;  22,  Iv,  p  .344;  WS  75,  p  148. 

Rainfall  and  run-off  relation :  Ann  20  iv,  p  330. 

Rating  Ublea:  Ann  18,  iv,  p  234;  19,  iv,  p  360;  WS  28,  p  117;  39,  p  450;  52,  p  518;  66,  p  172;  84,  p  122;  99, 
p267;  131,  p  140. 

Diaeharge  measuremerU^  qfArkangas  River  at  Hui€hina(m,  Kans.,  in  1906. 


Date. 

Hydrographer. 

xkTiAth     Area  of  1    Mean 
width,   section.  |  velocity. 

Oage 
height. 

Dis- 
charge. 

Aprfl  20 

W.  O.  RtiitMll 

Feet. 
308 
762 
532 
668 
568 
406 
312 
131 

Square  \  Feet  per 

feet.        second. 

664           2.68 

1,606            3.KI 

Feet. 
2.80 
4.80 
4.20 
4.66 
4.15 
2.60 
1.85 
i.4n 

Second- 
feet. 
1,432 
6,764 

ifcy» - 

Jane  12 

Jane  13 

June  14 

..do 

..do.... 

1,250 

3.19 

3,986 
4,779 
3,697 
1,050 

..do 

1,442 

1.164 

469 

228 

3.31 
3.18 
2.26 
1.96 

.do 

AogustS 

do 

AiwostaO 

do 

446 

September  23 

...do 

87 

1.85 

161 

DaUy  gage  height,  in  feet,  of  Arkanma  River  at  Hulchint 

Km, 

uy. 

Kans.,  for  1906. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Ji 

Aug. 

Sept. 

Oct. 

1 

1.96 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.2 

2.15 

2.06 

2.0 

2.0 

2.0 

2.26 

2.4 

2.5 

2.5 

2.78 

3.5 

2.9 

3.5 

3.48 

3.4 

3.4 

3.25 

3.05 

3.0 

2.9 

2.9 

2.8 

2.7 

2.6 

2.6 

2.52 

2.4 

2.4 

2.4 

2.4 

2.6 

2.5 

2.6 

2.5 

11 

2.2 

2.2 

2.2 

2.15 

2.1 

2.1 

2.05 

2.05 

2.05 

2.0 

2.05 

2.05 

2.05 

2.1 

3.82 

3.45 

3.3 

3.18 

3.05 

2.95 

2.9 

2.8 

2.7 

2.7 

2.75 

2.8 

2.75 

2.76 

2.7 

2.7 

5.57 

5.6 

5.15 

4.85 

4.7 

4.5 

4.6 

4.4 

4.6 

4.45 

4.25 

4.05 

3.85 

3.9 

3.8 

5.0 

6.0 

4.75 

4.4 

4.2 

3.95 

3.6 

3.6 

3.35 

3.3 

4.3 

4.1 

4.4 

4.2 

4.3 

3.2 

^.25 

3.2 

3.06 

3.0 

2.7 

2.6 
2.5 
2.6 
2.8 
2.9 
3.0 

1.4 

1.32 

1.22 

1.2 

1.2 

2.2 

2.15 

1.95 

1.9 

1.9 

1.9 

1.9 

1.85 

1.8 

1.75 

1.7 

1.65 

1.6 

1.3 

2 

3                       

1.95 
1.95 

1.3 
1.3 

4            

1.95 

1.95 

1.85 

1.76 

1.56 

1.5 

1.5 

1.6 

1.5 

1.5 

1.5 

1.6 

1.6 

1.6 

1.7 

1.7 

1.8 

1.96 

2.2 

2.2 

2.2 

2.2 

2.25 

*          1.3 

5        

1.3 

6 

1.26 

7                     .   ..... 

2.45         3.4 
2.25         3.5 
2.2          3.4 

2.2  3.25 
2.22         3.05 

2.3  2.75 
2. 2          2. 4 

1.2 

8                 

1.2 

9             

1.2 

10 

11 

1.2 

1          1.2 

12 

1.2 

13                       

1.15 

14                 

2.06 
1.92 
1.9 

2.3 

2.3 

2.25 

2.2 

2.1 

1.16 

IS                   

1.15 

16    

3.85         4.6 

i          1.15 

17 

3.85         4.35         1.9 
3.75         4.25         1.85 

1          1.16 

18 

1 

1.2 

19 

3.8          4.15 
3.85         4.1 
4.06         4.0 
3.95  1      3.86 

1.8 

1.96         1.65 

1.2 

30 

1.8           1.85         1.5 

1          1.2 

21 

1.7    1       1.9 
-    1.77         1.87 

1.45 

1.4 

1.4 

1.2 

a                     

1.2 

23                          

2.6          4.8          4.2 

1.8 

1.8 

1.2 

24            

2.6          5.2    ,      3.65 

l.H.'i 

1.7 

1.35 

1.2 

25            

2.7           4.8          3.5 
2.82         4.65         3.4 
4.1           4.9.5         3.15 
5.42  1       4.9          3.15 

1.7 
1.7 

1.67         1.35 

1.2 

26                  

1.62 
1.6 
1.6 

1.35 
1.36 
1.35 

1.2 

27                

2.2S 

1.2 

28                       

2.25 
2.28 
2.26 
2.25 

1.2 

29              

5.4    1       4.95         2.92 

1.7 

1.5           1.3 
1.4           1.3 
1.4      

1.2 

30                          

5.4 

5.a5         3.15 
5.58    

1 

2.4 
2.6 

1.25 

31                      

1.3 
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STREAM   MEASUREMENTS   IN    1905,   PART   IX. 


Station  rating  taUe  for  Arkansas  River  at  Hutchinson,  Kans.,  from  January  1  to  October  31, 

1905. 


Gaee 
heignt. 

Feet. 
1.10 
1.20 

i.;» 

1.40 
1..50 
1.60 
1.70 
1.80 
1.00 
2.00 
2.10 


1 


,  Discharge. 

Second-feet. 
80 
»5 

120  l| 
150 
190 
240 
300 
360 
430 
500 
580 


Gago 
heignt. 


Discharge. 


Feel. 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 


\Second-feet. 

660 
I  750 

I  850 

960 
1,070 
1,190 
1,320 
1,460 
1,600 
1,750 
1.900 


Gage 
heignt. 

Discharge. 
Second- feet. 

'   hei^t. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

3.30 

2,065 

4.40 

4,390 

3.40 

2,240 

4.50    . 

4,650 

3.50 

2,420 

4.60 

4,920 

3.60 

2,605 

4.70 

5,205 

3.70 

2,800 

4.80 

5,500 

3.80 

3,005 

4.90 

5,800 

1        3.90 

3,220 

5.00 

6,100 

'        4.00 

3,440 

5.20 

6,730 

4.10 

3,670 

5.40 

7,380 

4.20 

3,900 

5.60 

8,050 

4.30 

4,140 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  eight  discharge  measure- 
ments made  during  19a5,  and  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Arkansas  Rh^er  at  Flutchinson,  Kans.,  for  1905. 
[Drainage  area,  34.000  square  miles.) 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October 


The  period  . 


Discharge  in  second-feet. 


Maximum 


705 
2,420 
2,384 
7,446 
7,982 
6,100 
1,982 
2,420 
660 
120 


Minimum.      Mean 


190 
500 
540 

500  I 
2,902 
1,488 
300  I 
150  I 
9.^  I 
88  ' 


430 

866 

1,112 

1,965 

4,838 

3,470 

743 

882 

257 


Total  in 
acre-feet. 


26.440 

48,100 

68,370 

116,900 

297,500 

206,500 

45,680 

54,230 

15,290 

6,118 


Run-off. 


Second-feet 

r  sou 

mile. 


per  square 
Hill 


0.013 
.025 
.033 
.a'lS 
.142 
.102 
.022 
.026 
.0076 
.0029 


885,100 


Depth  in 
inches. 


0.015 
.026 
.038 
.065 
.164 
.114 
.025 
.080 
.0085 
.0033 


ARKANSAS  RIVER  AT  ARKANSAS  CITT,  KANS. 

This  station  was  established  September  23,  1902,  by  W.  G.  Russell.  It  is  located  on  the 
Chestnut  Avenue  Bridge,  one-half  mile  west  of  Arkansas  City,  Kans. 

The  channel  is  straight  for  about  200  feet  above  and  below  the  station  and  has  a  width 
of  550  feet,  broken  by  36  pile  piers.  Botli  banks  are  low  and  liable  to  overflow.  Tlie  bed 
of  the  river  is  .sandy  and  shifting.     The  current  is  moderately  rapid. 

Di.scharge  measurements  arc  made  from  the  bridge.  The  initial  point  for  soundings  is 
on  the  left  bank. 

The  gage  is  a  staff  fast.encd  to  the  downstream  pile  of  the  second  bent  from  the  east  end 
of  the  bridge.  During  1905  the  gage  was  read  daily  by  T.  C.  White.  Bench  marks  were 
established  as  follows:  (1)  the  top  of  the  cap  on  the  pile  which  carries  the  gage;  elevation, 
17.20  feet.  (2)  A  nail  driven  into  the  .south  pile  of  the  bent  of  the  east  abutment ;  elevation, 
11.97  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey. 
DeacripUon:  S4,  p  119;  99,  p  283;  131,  p  141. 
Discharge:  M,  p  119;  99,  p  254;  131,  p  142. 
Diach&rge,  monthly:  99,  p  265;  131,  p  144. 
Gage  heights:  84,  p  120;  99,  p  264;  131,  p  142. 
Rating  table:  99,  p  265;  131,  p  143. 

Discharge  measurements  of  Arkaiisas  River  at  Arhirisas  City,  Kans.,  in  1905. 


Date. 


April  21 

Mays 

May6 

Jane  15 

July  27 

August  21 

September  27. 


Hydrographer. 


W.  Q.  RuswU. 

....do 

....do 

....do 

....do 

....do 

....do 


Width.! 


Feet. 
219 
366 
345 
325 
156 
197 
170 


.\rea  of 


Square 
fret. 

541 

1,767 

1,579 

1,4.10 

?fM 

407 

4.32 


Mean 

velocity. 

(J  ace 
height. 

Feet  per 

second. 

Feet. 

2.60 

1.40 

3.79 

7.70 

.X.W 

7.30 

3.10 

ft.  00 

l-.W 

3.30 

2.22 

3.!J0 

1.30 

3.  .v. 

Di.*- 
charge. 

Srcond- 
frrt. 

1.407 

.1.072 
l,.V-»0 

.vn 

.164 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16-. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
34.- 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


DaUy  gage  heighi^  infeet^  of  Arkansas  River  at  Arkansas  City,  Kans.,  for  1905. 


Day. 


Jan. 

Feb. 

3.1 

4.1 

3.1 

4.0 

3.0 

3.8 

3.0 

3.7 

2.9 

3.8 

2.8 

3.8 

2.8 

3.9 

2.9 

4.1 

3.0 

4.2 

3.1 

3.9 

3.0 

3.8 

3.0 

3.9 

2.9 

3.8 

2.9 

3.8 

2-9 

3.8 

2.8 

3.7 

2.9 

3.7 

2.9 

3.6 

3.1 

3.7 

3.3 

3.7 

3.5 

3.8 

3.6 

3.7 

3.6 

3.8 

3.7 

3.8 

3.8  1 

3.7 

3.8 

6.1 

4.1 

5.3 

4.2 

5.3 

4.3    . 

4.3  j. 

L2    . 

- 

— - 

Mar. 

Apr. 

May. 

June. 

5.4 

4.3 

8.7 

9.0 

5.6 

4.2 

9.0 

9.3 

6.7 

4.1 

9.2 

9.2 

5.8 

4.2 

8.3 

8.5 

5.8 

4.1 

7.7 

8.1 

5.7 

4.0 

7.3 

7.8 

5.7 

4.3 

7.1 

7.6 

6.7 

4.8 

6.8 

7.1 

5.6 

4.9 

7.1 

6.4 

5.6 

5.7 

7.2 

6.2 

5.5 

5.9 

7.3 

6.3 

5.1 

5.8 

6.7 

6.2 

4.5 

4.9 

6.6 

5.4 

4.6 

4.5 

6.5 

6.5 

4.5 

4.3 

6.0 

6.9 

4.4 

4.3 

5.8 

6.3 

4.4 

4.2 

5.8 

6.6 

4.3 

4.2 

5.9 

7.0 

4.5 

4.1 

5.7 

7.1 

4.6 

4.0 

5.7 

7.2 

4.7 

4.4 

5.9 

.   7.1 

4.6 

4.2 

6.0 

7.0 

4.5 

4.3 

6.2 

6.1 

4.5 

4.3 

7.5 

6.9 

4.1 

4.5 

7.1 

6.8 

4.4 

4.8 

8.4 

6.0 

4.5 

4.9 

7.7 

5.8 

4.4 

5.0 

7.7 

5.6 

4.3 

5.9 

7.2 

5.3 

4.4 

8.8 

7.6 

5.2 

4.3 

9.3 

5.0 
5.3 
5.6 
7.0 
8.1 
7.4 
7.1 
7.1 
6.7 
5.7 
5.5 
5.0 
4.8 
4.7 
4.6 
4.5 
4.4 
4.2 
4.0 
3.1 
3.8 
3.7 
3.6 
3.6 
3.5 
3.4 
3.3 
3.1 
3.0 
5.0 
7.7 


Aug. 

7.6 
7.0 
6.0 
5.5 
5.4 
5.3 
5.2 
5.1 
5.4 
5.3 
5.2 
5.1 
5.1 
4.8 
4.6 
4.5 
4.4 
4.3 
4.2 
4.1 
3.9 
3.7 
3.7 
3.6 
3.1 
3.0 
2.1 
2.9 
2.8 
2.7 
2.6 


Sept. 

2.5 
2.4 
3.2 
2.2 
2.2 
2.1 
2.5 
3.0 
3.2 
4.0 

4.7 

I 
4.1, 

5.0  ' 
5.2 

5.1  ' 
4.8 

4.4  I 
4.8  I 

6.5  I 

6.6  I 
5.5 
5.2 
4.8 
4.3 
3.8 
3.7 
3.6 
3.5 
3.4 
3.3 


3.2 
3.1 
2.9 
2.9 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 


2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 


3.0 
2.8 
3.0 


Noti.-Rl7erfro«en  January  1  to  February  25,  approximately. 
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StatUm  rating  tabU  for  Arkansas  River  at  Arkansas  City,  Kans.ffivm  January  1  to  Ottober 

31, 1905. 


^^      Du,ch*n5e.      ^^      DUcharge.      ^^      Di^hT^e.      ^^      Discharge.! 


Ftet. 
2. 10 

Becond-feet. 

Ftei. 
3.60 

670 

Feet. 
5.10 

Sectmd-feet. 
2,190 

Feet. 
7.20 

Second-feet! 
5,440 

2.20 

fC 

3.70 

750 

5.30 

2,310 

7.40 

5,800 

2.» 

90 

3.80 

KIO 

5.30 

2,440 

7.60 

6,160 

2.40 

100 

3.90 

fl30 

5.40 

2.570 

7.80 

6,540 

2.riO 

112 

'        4.00 

1,030 

5..50 

2,700 

8.00 

6,920 

2.60 

128 

4.10 

1,110 

5.60 

2,810 

8.20 

7,330 

2.70 

IfiO 

4.20 

1,210 

5.70 

2,»« 

8.40 

7,750 

2.m 

1» 

4.30 

1,310 

5.80 

3,130 

8.60 

8,170 

2.«0 

220 

4.40 

1,410 

5.90 

3,270 

8.80 

8,5«5 

3.rjD 

270 

4.  .10 

1,510 

6.00 

3,420    , 

9.00 

9,025 

3.10 

320 

4.G0 

1.620 

6.20 

3,730 

9.20 

9,460 

3.30 

380 

4-70 

1,730 

6.40 

4,050    ) 

9.40 

9,900 

3.:» 

440 

4.80 

\,mi 

6.60 

4,3SU 

9.60 

10,360 

3.40 

510 

4.90 

1,950 

6.80 

4,720 

3.50 

500 

5.00 

2,070 

7.00 

5,080 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  seven  discharge  meas- 
urementfi  made  during  1905.  It  is  fairiy  well  deflned  between  gage  heights  3.3  feet  and  8  feet.  Above 
8  feet  this  Ubie  is  the  same  as  Uble  for  1904. 

E^imated  monthly  discharge  of  Arkansas  River  at  Arkansas  City,  Kans.yfor  1905. 


Month. 


March. 
April.. 


May 

June 

July 

AUgUHl 

8ept««mhor. 
OctolMT 


The  p«tI(mI. 


Discharge  in  aecont 

-feet. 
Mean. 

Total  in 

Maximum. 

Minimum. 
1,110 

acre-feet. 

3,120 

1,996 

122,700 

3,270 

1,020 

1,702 

101,300 

9,680 

2,980 

5,422 

333,400 

9,680 

2,310 

5,000 

297,500 

7,12.5 

270 

2,333 

143,400 

6,160 

75 

1,710 

105,100 

4,720 

75 

1,272 

75,690 

670 

100 

173 

10,640 

1,190,000 

Nf)TE.     No  oHtlmate  for  Ice  period. 

SALT  FOUK  OF  ARKANSAS  RIVEU  NEAR  AI^VA,  OKLA. 

This  Rtation  was  established  September  10,  1903,  by  W.  G.  Russell,  and  was  discontinued 
I)<'<reinl)er  31,  190.5  It  is  located  at  the  railway  bridge  alK>ut  one-half  mile  northeast  of 
Alvtt,  Okla. 

The  channel  is  curved  for  about  200  feet  above  and  below  the  station.  The  current  is 
slugj^ish  at  low  and  swift  at  high  stages.  The  bed  of  the  stream  is  composed  of  clean  sand, 
and  is  shifting.  There  are  one  or  more  channels  at  low  water  and  one  at  high  water,  divided 
by  piers  and  piles. 

Dis<'harge  measurements  are  made  from  the  upper  side  of  the  deck  railway  bridge,  or  by 
wading  at  low  stages.  This  bridge  is  composed  of  146  feet  of  pile  approach  at  the  south 
end,  four  8()-f(X)t  steel  girders  resting  on  stone  piers,  and  652  feet  of  pile  approach  at  the 
north  end.     The  initial  point  for  soundings  is  at  the  south  end. 

A  standard  chain  gage  is  fastened  to  the  upstream  guard  rail  of  the  bridge;  length  of 
chain  23.00  feet.  There  is  also  a  gage  painted  on  the  fourth  pier  from  the  south  end  of  the 
bridge.     The  sinking  of  the  river  Ix^d  may  eau.se  minus  readings  at  very  low  water.     During 
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1905  the  gage  was  read  once  each  day  by  James  P.  Richmond.  The  bench  mark  is  the  bot- 
tom of  the  coping  stone  on  the  north  face  of  the  fourth  pier  from  the  south  end  of  the  bridge; 
ekvation,  8.00  feet  above  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water. 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  144-145. 

Discharge  measurements  of  Sail  Fork  of  Arkansas  River  nearAlva^  Okla.,  in  1906. 


Date. 


Hydrographer. 


April  30- 


W.O.  Russell. 


Width. 


Feet. 


Junes J.M.OUes. 


June  21 

July  20 

Ai^ust  18 

August  30 ... . 
Septemt>er  21 . 


Earl  Patterson . 

do 

do 

J.  M.  GUes 

Eari  Patterson. 


20  I 
328 
22 


October  19 J.  M.  Giles 

October  27 Earl  Patterson . 


40 
16 
16 


No'?eml)er  25 . 
December  18.. 


.do. 
.do. 


Area  of 
section. 

Square 
feet. 
25 

5 
190 

7 
37 

7.6 
20 

5 

5 
74 
18 


Mean 
Telocity. 

he'lfSt. 

Dis- 
charge. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

1.16 

y           0.35 

29 

.88 

.20 

4.4 

1.93 

1.10 

368 

.85 

.30 

6 

1.22 

.80 

45 

1.71 

.55  f 

13 

1.29 

.50  , 

26 

.64 

.25, 

3 

.52 

.» 

2 

l.Z-i 

.80 

92 

1.09 

.45  ' 

20 

Daily  gage  heighl,  in  feet  y  of  Salt  Fork  of  Arkansas  River  near  Alva,  Okla.,for  1905. 


Day. 

Mar. 

Apr. 

May. 

June. 

0.4 
.4 
.4 
.3 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.1 

2.0 

1 

2                        

0.0 
2 

.1 
,1 

.3 
.35 

0.3 
1.0 

3 

4 

5 

6                         

7                     

8 

9 

10                       

n 

12 

0.3 
.3 
.3 
.3 
.4 
.5 
.9 
.5 
.5 

.:? 

.2 
.2 
.2 
.2 
.2 
.2 
.1 
.0 
.0 
.0 

13 

14 

15.                

16 

17 

18 

19                       

20                   

.1,         1.5 
.1  '         1.5  ' 

21 

22 

1.0  1 

23                         

.7  ! 

24                 •       

,  1 
.  t 

25                     

.6 
.5 
.4 
.3 
.2 
.2 

26                 

27..              

28 

29 

30 

31 

: 

_  .    — 



■ — 

■ — 

1.0 

1.1 

0.4  :        0.3 

0.3  ,            0.4 

3.3 

.8 

.3             .3 

3.0 

.5 

4.8             .3 

2.0 

.4 

2.8             .3 

1.0 

.2 

1.6             .3 

1 

.5 

.0 

1.3             .3 

.3 

.6 

.8  j          .3 

.3 

.3 

.5  1          .3 

1.0 

.3 

.3             .3 

1.5 

.3 

2.2  1          .3 

.8 

.3 

1.1             .3 

.8 

.3 

.9,          .3 

.5 

3.8 

.8            .3 

.3 

2.0 

.8             .3 

.3 

1.7 

.6             .3 

.1 

1.3 

.6             .3 

.0 

.9 

1.5             .3 

•0 

.4 

1.9             .3 

.0 

.3 

1.0             .3 

.3 

4.8 

.s          ..-^ 

.3 

2.8 

.7             .3 

.3 

1.6 

.         -6  1           .3 

.3 

1.3 

.5             .3 

1 

.3 

1.0 

'^ 

.3 

1 

.3 

.9 

.4 

.4 

.3 

.7 

.3 

.4 

.3 

.7 

.3 

.3 

1.6 

.7 

.3             .3 

1.0 

.7 

.3              .3 

1.8 

.7 

.3              .3 

1.5 

.4 

.3    
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itized  by 

Gc 

)C 

>Qle 

Nov.        Dec. 


38 


STREAM   MEASUREMENTS    IN   1905,  PART   IX. 


SAXT  FORK  OF    ARKANSAS  RIVER  NE.AR  TONKAWA,   OKLA. 

This  station  was  established  September  18,  1903,  by  W.  G.  Russell.  It  is  located  at  the 
highway  bridge  one-half  mile  south  of  Tonkawa,  Okla. 

The  channel  is  straight  for  about  200  feet  above  and  below  the  station.  The  current  is 
sluggish  at  low  and  swift  at  high  stages.  The  right  bank  is  low,  wooded,  and  subject  to 
overflow.  The  left  bank  is  high,  wooded,  and  does  not  overflow.  The  bed  of  the  stream 
is  composed  of  clean  sand  and  is  shifting.  There  is  but  one  channel  at  low  and  high  stages, 
broken  only  by  the  pile  bents  supporting  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.     The  initial  point  for  soundings  is  at  the  north  end  of  the  bridge. 

The  gage  is  a  staff  fastened  vertically  to  the  downstream  pile  of  a  bent  198  feet  from  the 
north  end  of  the  bridge.  During  1905  the  gage  was  read  by  T.  J.  Bird.  The  bench  mark 
is  the  top  of  a  nail  driven  into  a  6-inch  cottonwood  tree  about  40  feet  east  of  the  north  end 
of  the  bridge;  elevation,  10.50  feet  above  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pp.  145-147. 

Discharge  measurements  of  Salt  Fork  of  Arkansas  River  near  Tonkawaf  Ohla.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Square 
Jeet. 

148 
546 
37 
8 
164 

Mean 
velocity. 

Feet  per 
second. 

0.68 
1.34 
1.22 
1.71 
.90 

hei^. 

Dis- 
charge. 

April  29 

July  28 

W.  G.  Russell 

Feet. 

208 

319 

48 

16 

163 

Feet. 

1.35 

2.50 

.80 

.55 

1.45 

Second- 
feet. 

101 

do 

735 

August  18 

August  30 

September  26.. 

Earl  Patterson 

45 

J.  M.  Giles.            

13 

W.  0.  Russell 

147 
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Daily  gage  height,  in  feet,  of  Salt  Fork  of  Arkansas  Rit^r  near  Tonkawa,  Okla.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 _                       1.4 

1.5 
1.5 

!        2.3 
2.0 

1.5 
2.4 

1.3 
1.2 

1  6 

2 

1.4 

2.4 

3 

1.3 

1.5 

1.9 

3.5 

1.2 

2.4 

4 

1.3 

1.5 

1.8 

2.7 

1.3 

2.0 

5 

1.4 

.9 

1.8 

2.0 

1.3 

1.9 

6 

1.4 

.9 

1.8 

1.9 

1.3 

l.H 

7 

i.a 

.9 

1.9 

1.8 

1.3 

1.9 

8 

1.5 

.9 
.9 

1.9 
2.2 

1.7 
1.6 

1.3 
1.4 

1.9 
2.0 

9 

1.5 

10 

1.5 

.9 

2.5 

1.5 

1.7 

1.9 

11 

1.5 

.9 
.9 

2.0 
1.9 

1.5 
1.5 

1.3 
1.1 

1.6 
1.4 

12 

1.5 

13 

1.5 

.9 

1.8 

1.5 

1.4 

1.4 

U 

1.5 

.9 

1.9 

1.5 

1.8 

1.3 

15 

1.5 

.9 

1.9 

1.5 

1.6 

1.3 

16 

1         1.5 

.9 

1.8 

1.5 

1.3 

1.3 

17 

'          1.5 

.9 

1.9 

1.5 

1  1 
1.3 

1.3 

18 

!          1.5 

.9 

2.2 

1.6 

1.3 

1.2 

19 

1.5 

.9 

2.8 

1.5 

1.3 

1.2 

20 

1.5 

1.2 

1.8 

1.5 

1.3 

1.2 

21 

1.5 

1.6 

1.5 

1.4 

1.3 

1.2 

22 

1. 5 

2.1 

1.7 

1.3 

1.3 

.3.9 

23 

1.5 

2.fi 

2.0 

1.2 

1.3 

2.9 

24 

1.5 

2.H 

1.9 

1.2 

1.3 

2.8 

25 

'         1.5 

2.6 

1.8 

1.3 

1.3 

2.6 

26 

1.5 

2.6 

1.6 

1.3 

1.3 

1.2  : 

27 

1.5 

2.4 

1.6  ' 

1.3 

2.8 

1.9  , 

28 

1.5 

2.3 

1.6 

1.2 

2.6 

1.6, 

29 

1.5 

1.5 

1.2 

2.6 

1.5 

30 

!         1.5 

1.5 

1.3 

2.6 

1.7 

31 

i         1.5 



1.5  ' 

1 

2.4 

July.       Aug.    ,   Sept.        Oct. 


1.7 
2.4 
3.1 

2.8  I 

2.9  I 
2.2 
1.9 
1.9 
1.8 
2.3 
2.6 
1.9 
1.8 
1.8 
1.6 
1.5 
1.4 
1.3 
1.2 
1.2 
1.6 
1.3 
3.0 
4.0 
4.3 
3.0 
2.8 
2.5 
2.0 
1.9 
1.9 


2.1 
3.2 

2.5  ; 
2.1 
1.9 

1.8; 

1.6 

1.6  I 
1.4  I 
1.6 
1.6 
1.6 


1.0 

1.8 
1.8 
2.0  I 
2.4 

5.4  1 
4.2  1 
.3.8  i 

.r.j 

2.8 


7.8 

27 

5.8 

2.4 

4.5 

2.0 

3.9 

1.7 

3.0 

1.7 

2.3 

1.7 

2.6 

1.5 

2.6 

1.6 

2.6 

1.5 

2.9 

1.4 

.3.0 

1.2 

2.6 

1.0 

2.0 

1.0 

1.9 

1.2 

1.8 

1.2 

1.6 

1.2 

1.0 

1.2 

1.0 

1.2 
1.2 
1.2 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.2 
1.3 
1.4 


PURGATORY    RIVER    DRAINAGE   BASIN. 
DESCRIPTION  OF  BASIN. 

Purgatory  River,  a  characteristic  stream  of  eastern  Colorado,  is  the  principal  tributary  of 
Arkansas  River  in  Colorado.  It  rises  in  the  Culebra  Mountains  and  flows  northeastward 
across  the  plains  for  a  distance  of  165  miles.  In  the  spring  the  channel  carries  a  moderate 
volume  of  water,  but  as  summer  approaches  this  is  greatly  diminished  by  irrigation  and 
natural  conditions  until  the  channel  is  practically  dry.  The  volume  of  water  contrifnited 
to  the  Arkansas  is  so  small  that  it  has  no  appreciable  e(ri»ct  on  the  discharge  of  that  river 
save  at  times  of  excessive  rainfall,  when  it  may  discharge  a  large  volume  for  a  short  time. 

The  drainage  basin  of  Purgatory  River  is  long  and  narrow.  The  total  area  is  3,380 
square  miles,  of  which  742  square  miles,  lying  alxjve  Trinidad,  are  mountainous,  the  country 
being  made  up  of  shales,  sandstones,  and  igneous  rwks.  This  area  is  much  broken  by 
numerous  stream  channels,  which  are  normally  dry.  The  lower  basin  is  largely  foothill 
country,  merging  into  rough  plains  farther  east.  Drainage  lines  ure  well  defined  through- 
out this  area.  For  60  miles  of  its  length,  commencing  25  miles  Ix^low  Trinidad,  Purgatory 
River  flows  in  a  deep  canyon.  There  are  numerous  small  tributary  canyons  at  various 
angles  to  the  main  channel.  The  soil  of  this  lower  ba.sin  is  largely  detritus  from  decom- 
posed shales,  sandstones,  and  similar  soft  sedimentary  rocks.  PIrosion  i.s  still  vigorous, 
and  after  a  storm  the  flood  waters  often  contain  in  suspension  as  much  as  10  per  cent  (by 
volume)  of  silt. 
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In  the  mountainous  portion  the  Weather  Bureau  records  at  Clearview  for  fifteen  years 
give  a  mean  annual  rainfall  of  23  inches;  at  Trinidad,  ten  years'  record,  17  inches.  The 
plains  drainage  has  approximately  a  mean  annual  precipitation  of  12  inches. 

A  characteristic  feature  of  this  stream  is  the  occurrence  of  sudden  and  disastrous  floods, 
which  take  plac<^  irregularly  and  are  the  nm-ofl"  of  excessive  precipitation.  In  the  spring 
periodic  floods  occur  from  melting  snow,  which  is  often  supplemented  by  spring  rains.  Dur- 
ing these  floods  large  areas  of  the  stream  bank  are  eroded.  The  most  disastrous  flood  on 
record  occurred  October  1,  1904. 

No  storage  is  practiced  on  this  stream,  though  investigations  arc  being  made  by  a  corpo- 
ration with  the  purpose  of  constructing  a  large  storage  reservoir  for  use  in  irrigation. 

No  power  has  been  developed,  and  because  of  the  abundance  of  coal  in  the  vicinity  of 

Trinidad  it  is  doubtful  if  power  development  would  be  feasible,  even  under  very  favorable 

circumstances. 

PURGATORY  RIVER  AT  TRINIDAD,  COLO. 

This  station  was  established  May  1 ,  1896,  at  the  Animas  Street  Bridge,  the  gage  rod  being 
attached  to  the  cylindrical  pier  at  the  west  end  of  the  bridge.  The  station  was,  however, 
discontinued  July  31,  1899,  the  greater  portion  of  the  water  in  the  river  being  diverted 
above  the  gaging  station;  the  channel  was  also  shifting  and  results  not  satisfactory.  July 
25,  1905,  the  Trinidad  station  was  reestablished,  at  the  old  location  on  the  Animas  Street 
Bridge,  by  R.  I.  Meeker.  The  reestablishment  was  for  the  purpose  of  collecting  general 
bydrographic  data,  especially  flood  data. 

The  river  channel  is  irregular  in  course  at  low  water,  but  is  generally  straight  above  the 
bridge  for  a  distance  of  a  few  hundred  feet.  Below,  the  channel  is  straight  for  a  distance  of 
100  feet.  The  stream  bed  is  composed  of  a  loose  deposit  of  cobblestones,  graduating  into 
coarse  gravel  and  sand,  and  is  more  or  less  shifting.  The  left  bank  is  a  loose  riprap  of 
stone  above  the  bridge,  with  piling  below.  The  right  bank  consists  of  the  riprap  embank- 
ments of  the  Colorado  and  Southern  Railway,  and  will  overflow  at  extreme  high  water. 
There  is  usually  but  one  channel  at  all  stages.  Velocity  at  low  stages  is  sluggish,  increasing 
to  swift  velocities  during  high  .stages. 

Discharge  measurements  are  made  from  the  downstream  footway.  A  standard  chain  gage 
is  attached  to  the  upstream  footway  of  the  bridge;  length  of  chain,  22.52  feet.  The  gage 
scale  reads  from  0  to  10  feet,  the  chain  having  two  markers,  giving  a  range  of  20  feet  in  gage 
heights.  During  1905  the  gage  was  read  twice  each  day  by  Perry  Foote.  The  bench  mark 
is  a  cross  cut  within  a  circle  on  the  porch  of  the  house  at  No.  312  Nevada  Avenue,  about  300 
feet  north  of  the  Animas  Street  Bridge;  elevation,  14.99  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Reports;  WS=Water-Supply  Papers): 

Description:  Ann  18,  iv,  pp  231-232;  WS  16,  p  123;  28.  p  108;  37,  p,  263. 

Discharge:  Ann  18,  iv,  p  232;  WS  16.  p  123;  28,  p  116;  37  p  263. 

Discharge,  monthly:  Ann  19,  iv,  p  350;  20,  iv,  pp  329,  341;  21,  iv,  p  235. 

Discharge,  yearly:  Ann  20,  iv,  p  57. 

Gage  heights:  WS  11,  p«I;  16,  p  123;  28,  p  113;  37,  p  263. 

Hydrograph:  Ann  19,  iy,  p  360;  20,  iv,  p  341;  21,  iv,  p  236. 

Rainfall  and  run-off  relation:  Ann  20.  Iv,  p  330. 

Rating  tables:  Ann  19,  Iv.  p  358;  WS  28.  p  117;  39,  p  450. 

Discharge  vitasurenients  of  Purgatory  River  at  Trinidad ^  Colo.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
.section. 

Mean     1     Gage 
velocity. '  height. 

Dis- 
charge. 

March  25 

Feet. 
R.I.Meeker 45 

Square 
)eet. 
62 
126 
73 
18 

Feet  per 
second. 
2.29 
2.83 
1.97 
1.22 

Feet. 

Second- 
feet. 
142 

August  25 

do.   . 

43 

.5.65 
5.10 
4.67 

357 
144 
22 

August  26 

do 

a*} 

25 

November  4 . .. 

do 
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DaHy  gage  height,  in  feet,  ofPttrgaiory  River  at  Trinidad ,  Colo.,  for  1905. 


Day. 

Aug.  1  Sept. 

Oct. 

Nov. 

Dec. 

Day. 
17 

Aug. 

Sept. 

4..W 

4.62 

4.68 

4.65 

4.6 

4.6 

4.58 

4.5 

4.58 

4.6 

4.7 

4.7 

4.55 

4.58 

1 

5.05 

4.75 

4.7 

5.35 

4.7 

5.0 

5.1 

4.88 

4.52       4.65 

5.0 
5.0 
5.0 
4.9 
4.9 
4.9 

2.             .     .- 

4.58 

4.6 

4.55 

4.58 

4.6 

4.52 

4.5 

4.6 

4.52 

4.68 

4.6 

4.6 

4.6 

4.6 

4.58 

4.75 

4.72 

4.7 

4.7 

4.7 

4.65 

4.52 

4.72 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

1  18 '  .     . 

3 

19 

4 

1 

,  20 

5 

1 
21 

6    ... 

22 ...   . 

7 

4.9 

23 

8 

4.95 

5.0 

5.0 

5.0 

5.0 

4.88 

4.88 

5.0 

5.3 

1 
24 

9 

4.95 
4.92 

2.5 

10  .. 

as 

5.05 

4.9 

4.95 

4.8 

4.85 

4.8 

11 

4.78 

4.72 

4.68 

4.62 

4.6 

4.58 

27 

12 

1  28 

13 

\^ 

.  30 

14 

15 

1 
31 

16 

Oct. 

Nov.  1 
4.7 

Pec. 

4.65 

5.0 

4.6 

4.7 

5.3 

4.55 

4.7 

5.2 

4.6 

4.7 

5.0 

4.58 

4.7    1 

5.0 

4.65 

4.85 

5.1 

4.58 

4.85 

5.2 

4.68 

4.7    I 

5.2 

4.6 

4.7    ' 

5.2 

4.62 

4.7    ' 

5.2 

4.6 

4.7 

5.2 

4.65 

4.9 

5.2 

4.65 

4.7 

5.3 

4.66 

4.7 

5.3 

4.65 

5.2 

Station  rating  table  for  Purgatory  River  at  Trinidad,  Colo.,  from  August  21  to  December  31, 

1905. 


Gage 
height. 

Discharge. 

Second-feet. 
11 

Oag© 
height. 

Feet. 
4.90 

Discharge. 

hei^t. 

Discharge. 

Second- feet. 
215 

Feet. 
4.50 

Second- feet. 
81 

Feet. 
5.30 

4.60 

17    1 

5.00 

111 

5.40 

253 

4.70 

31 

5.10 

144 

5..W 

293 

4.80 

55 

5.20 

179 

5.60 

333 

Gage 
height. 


Discharge. 


Feet. 
5.70 
5.80 
5.90 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge  meas- 
nrements  made  during  1905.    It  is  fairly  well  defined. 

Eetimaled  monthly  discharge  of  Purgatory  River  at  Trinidad,  Colo.,  for  1905. 
[Drainage  area,  742  square  miles.] 


Mootb. 


Aognst  26-31. 
Sq>tcabcr... 

Oetobc^ 

Novmbw. ... 
Deeanbcr 


Thepcflod. 


Discharge  in  second- feet 

MCAIl.      I 


Maximum. 


128 
234 
28 
68 
215 


Minimum. 


65 
11 
11 
12 


!    Total  in 
acre- f  Of  I. 


Socond-ffH't 


i-'-„^;,'--   .„..„ 


Depth  in 


80.5 
47.3 
17.7 
34. M 
133 


a>8 

0.  Ids 

0.024 

2,x\:^ 

AWA 

.071 

IJWN 

Am 

.(rjs 

2. 07 1 

.047 

.«r.2 

S.  ITS 

.  170 

.2f)»» 

.5.110 

PURGATORY  RIVER  NEAR  ALFALFA,  COLO. 

This  station  was  established  March  23,  1905,  by  R.  I.  Meeker.  It  is  located  one-eighth  of 
a  mile  below  the  canyon  entrance,  4  miles  east  of  Alfalfa  post-office,  and  about  25  miles  oast 
of  Trinidad,  in  T.  33  S.,  R.  60  W. 

The  channel  is  straight  for  200  feet  above  and  below  the  cable,  and  is  composed  primarily 
of  large  fragmenta  of  sandstone;  on  top  of  these  and  along  the  sides  of  the  channel  is  a 
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shifting  bed  of  sand,  which  is  deposited  at  low  water  and  reaches  a  depth  of  at  least  2  feet; 
above  gage  height  7  feet  this  deposit  is  usually  scoured  out.  The  current  of  Purgatory 
River  is  very  swift  and  beds  of  sand  are  rapidly  deposited  and  scoured  out  during  a  year's 
time.  The  right  bank,  which  is  the  canyon  side,  is  a  talus  slope  composed  largely  of  frag- 
ments of  sandstone  from  the  vertical  wall  above,  the  interstices  and  intervening  stretches 
being  filled  by  a  deposit  of  sand.  The  left  bank  is  of  sand,  about  8  feet  high,  gradually  slop- 
ing into  the  talus  above.  Above  the  talus  slopes  on  either  side  the  canyon  walls  are  vertical 
for  75  feet.  Except  at  ver^'  low  water  there  is  more  or  less  lK)iling  of  the  current,  which 
interferes  during  measurements.     At  high  water  the  velocity  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  stay  wire,  and  tagged  wire. 
The  initial  point  for  soundings  is  the  zero  mark  of  the  tagged  line  at  the  right  bank,  near 
the  face  of  the  large  bowlder  to  which  the  cable  is  anchored.  At  low  water,  discharge  meas- 
urements are  often  made  by  wading. 

The  permanent  gage  is  an  inclined  staff  bolted  to  a  large  sandstone  bowlder  on  the  right 
bank  of  the  stream,  15  feet  below  the  cable.  From  10  to  20  feet  the  gage  consists  of  a  ver- 
tical staff  bolted  to  an  immense  bowlder  to  which  the  righthand  end  .of  the  cable  is  an- 
chored. After  the  high  water  of  1905  the  channel  filled  in  with  sand  so  that  the  little  water 
that  was  in  the  river  flowed  along  the  left  bank.  August  7  a  temporary  rod  was  established 
on  the  left  bank  at  the  same  datum  as  the  permanent  gage.  This  rod  is  a  staff  driven  verti- 
cally into  the  river  bed  at  left  bank.  During  1905  the  gage  was  read  once  each  day  during 
ordinary  and  twice  or  mon^  during  varying  stages,  by  Leigh  Bull.  The  bench  mark  is  a 
dash  cut  in  the  bowlder  to  which  the  vertical  portion  of  the  original  rod  is  attached;  eleva- 
tion, 10.00  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Purgatory  Hkrr  near  Alfalfa,  Colo.,  in  1905. 


Date. 


Hydrographer. 


March  24  . . 
March  28 . . 
April  17... 

April  2.'i do 

May  4 do 

May  17 do 

May  21 do 

May  29 do 

June  11 do 

July  23 do 


R.  I.  Meeker. 
L.  1).  Bull..., 
....do 


August  3 i do 

August  7 K.I.Meeker. 

Augusts I  L.  I).  Hull... 

August  12 do 

August  19 do 

August  2.5 do 

September  2 do 

September  8. . .' do 

September  21.. ' do 

October  11 do 

Noveuibcr  2G  .  .\ do 

DecomlK-r  3 ' do 

Deci'mber  14 do; 


Wkith. 


Feet. 
83 
83 
8.3 
HT) 
9o 
H.1 
90 
90 
90 
IK) 
96 
37 
36 
43 
30 

m 

6S 
•28 
28 
22 
2(5 
2<) 


.\n*a  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Square 
feet. 

90 

2.51 

100 

1.80 

130 

2.46 

328 

3.86 

IW 

3.78 

100 

3.68 

140 

4.(M 

120 

3.25 

110 

3.65 

150 

4.3,5 

110 

4.34 

53 
47 

rs 

11.3 
170 
52 
46 


6 
15 
24 


2.74 

2.55 

2.62 

.^5 

5.08 

1.86 

1.89 

.78 

..^3 

.8:3 

1.07 


Gage 
height. 


Feet. 
4.85 
4.40 
5.20 
7.35 
6.35 
5.10 
6.05 
5.25 
5.50 
6.28 
5.80 
4.00 
3.80 
4.00 
2.65 
6.80 
3.88 
3.55 
2.60 
2.55 
2.  .55 
2.80 
3.20 


Dis- 
charge. 


Second- 
feet. 

226 

180 

320 

1,265 

734 

368 

565 

393 

402 

653 

478 

145 

120 

147 

9.6 

866 

97 

87 

6.8 

3.8 

5 

16 

21 
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DaUy  gage  height  ^  in  feet  ^  cf  Purgatory  River  near  Alfalfa^  Colo.,  for  1905. 
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Day. 

Mar. 

Apr. 

May. 

June. 

July 

Aug. 

4.0 
5.0 
6.1 
3.8 
3.9 
3.9 
3.9 
3.8 
3.7 
3.65 
3.5 
4.0 
3.85 
3.55 
3.4 
3.3 
3.0 
2.8 
2.65 
2.55 
2.5 
2.45 
2.4 
2.35 
12.9 
5.5 
4.2 
4.0 
3.8 
4.5 
4.0 

Sept. 

Oct. 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.55 

2.5.5 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

3.1 

2.8 

2.65 

2.55 

2.5 

2.5 

2.45 

2.45 

Nov. 

Dec. 

1 

7.2 
5.66 
5.45 
6.24 
5.9 
6.6 
6.6 
6.45 
6.55 
6.3 
6.0 
5.8 
5.55 
5.55 
5.6 
5.5 
5.2 
5.2 
5.35 
5.5 
5.0 
4.8 
4.9 
8.08 
7.96 
9.72 
11.01 
10.35 
8.6 
7.7 

7,5 

7.3 

6.8 

6.4 

5.85 

5.4 

5.25 

5.3 

5.1 

5.6 

5.2 

4.85 

4.8 

5.1 

5.1 

5.1 

5.2 

5.25 

5.2 

5.8 

6.1 

5.9 

9.0 

5.9 

5.6 

5.45 

5.4 

5.3 

5.25 

5.25 

5.3 

5.5 

5.4 

5.3 

5.3 

5.75 

5.6 

5.5 

6.0 

5.8 

5.4 

5.5 

5.4 

5.3 

5.1 

4.9 

4.7 

4.6 

4.25 

4.1 

4.0 

3.9 

3.9 

3.85 

3.75 

3.7 

3.6 

3.4 

3.15 

2.95 

2.85 

2.75 

2.6 

2.5 

2.4 

2.3 

2.2 

2.1 

2.15 

2.0 

1.9 

1.95 

1.9 

1.8 

1.7 

1.6 

1.5 

1.55 

1.6 

1.65 

1.65 

1.7 

6.2 

4.8 

4.0 

3.1 

3.2 

2.9 

2.6 

2.4 

3.2 

5.3 

3.95 

3.9 

3.7 

3.35 

3.5 

5.1 

4.2 

3.8 

3.35 

3.15 

3.05 

2.9 

2.7 

2.7 

2.65 

2.65 

2.6 

3.75 

2.75 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

3.8 

3.1 

2.9 

2.8 

2.75 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.46 

2.4,5 

2.45 

2.4.5 

2.45 

2.45 

2.4 

2.4 

3.4 

3.1 

3.0 

2.7 

2.5 

2.5 

2.5 

2.8 

2.8 

2 

2.8 

3 

2.8 

4 

2.8 

5 

2.8 

6 

2.75 

7 

2.75 

8            

3.1 

9 

3.2 

10 

3.0 

11 

3.0 

12    

3.0 

13. 

3.2 

14 

3.2 

15 

3.2 

16 

3.1 

17 

3.15 

18 

3.1 

19          

3.1 

30      

3.1 

21 

3.05 

22 

5.8 

5.25 

5.1 

4.7 

4.5 

4.45 

4.4 

4.15 

4.0 

3.8 

3.05 

23 

3.1 

34                         

25                         

26          

27 

28 

29                           

30                   

31                 

3.2 
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STREAM   MEASUREMENTS   IN   1905,  PART   IX. 


Station  roHng  table  for  Purgatory  River  near  Alfalfa,  Colo.,  from  March  22  to  December  31, 

1906. 


Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Diteharge. 

Gaee 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second- feet. 

Second-feet. 

Feet. 

Second-feet. 

1.50 

0 

3.10 

37 

4.70 

228 

7.60 

1,250 

1.60 

1 

3.20 

45 

4.80 

244 

7.80 

1,360 

1.70 

1 

3.30 

53 

4.90 

261 

8.00 

1,480 

1.80 

1 

3.40 

62 

5.00 

280 

8.20 

1,600 

1.90 

2 

3.50 

72 

5.20 

322 

8.40 

1,730 

2.00 

2 

3.60 

82 

5.40 

360 

8.60 

1,860 

2.10 

3 

3.70 

93 

5.60 

421 

8.80 

2,000 

2.20 

4 

1        3.8U 

la*) 

5.80 

479 

9.00 

2,140 

2.30 

5 

3.90 

117 

6.00 

545 

9.50 

2,505 

2.40 

6 

4.00 

130 

6.20 

618 

10.00 

2,900 

2.50 

8 

4.10 

143 

6.40 

695 

10.50 

3,330 

2.60 

11 

4.20 

156 

6.60 

778 

11.00 

3,780 

2.70 

15 

4.30 

170    , 

6.80 

865 

11.50 

4,250 

2.80 

19 

4.40 

IW 

7.00 

955 

12.00 

4,730 

2.90 

24 

4.50 

198     1 

7.20 

1,045 

12.50 

5,230 

3.00 

30 

4.60 

1 

213 

1 

7.40 

1,145 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  18  discharge  meas- 
urements made  during  1905.  It  is  well  defined  between  gage  heights  2.5  feet  and  7  feet.  Below  2.5  feet 
the  table  is  very  uncertain. 

Estimated  monthly  discharge  of  Purgatory  River  near  Alfalfa,  Colo.,  for  1905. 


Month. 


March  22  to  31 

April 

May 

June 

July 

August , 

September 

October , 

November , 

December  1-23,  31 . 


The  period . 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

479 

105 

230 

4,562 

3,789 

244 

911 

54.210 

2,140 

244 

502 

30,870 

545 

22 

248 

14,700 

618 

0 

50.9 

3,130 

ri,630 

6 

29.3 

18,020 

300 

U 

54.6 

3,240 

37 

7 

11.3 

605 

62 

6 

11.3 

672 

45 

17 

32.3 

1,538 

131,700 

CIMARRON  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Cimarron  River  rises  in  the  Raton  Mountain  Range  in  Colfax  County,  N.  Mex.,  at  an  ele- 
vation of  nearly  7,000  feet,  and  flows  eastward  across  Beaver  County,  in  Oklahoma,  then 
across  the  southwest  corner  of  Kansas,  entering  Oklahoma  again  in  Woodward  County,  and 
following  a  southeasterly  course  to  its  junction  with  Arkansas  River  at  the  Indian  Territory 
hne.  The  basm  lies  between  those  of  Arkansas  and  North  Canadian  rivers,  and  is  within  the 
and  belt.  From  west  to  east  it  is  190  miles  from  the  source  to  the  gaging  station  at  Arkalon, 
Kans.,  and  450  miles  to  its  mouth ,  its  extreme  width  is  not  more  than  50  miles.  The  area  of 
the  basin  is  5,200  square  miles.  The  elevation  at  Arkalon  is  2,615  leet;  most  of  the  differ- 
ence of  elevation  from  the  source  of  the  river  occurs  in  New  Mexico. 
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The  upper  course  of  the  Cimarron  is  entirely  in  a  mountainous  and  hilly  region,  very  pre- 
cipitous, rocky,  and  impervious.  In  this  portion  there  are  no  tributaries  of  any  size,  and 
the  nver  seldom  receives  much  water  from  melting  snows.  As  it  approaches  Kansas  the 
bottoms  are  sandy  and  porous,  and,  while  the  adjacent  land  is  hilly,  the  soil  is  generally  a 
black  loam  covered  with  buffalo  grass.  There  is  considerable  timber  along  all  the  streams 
in  New  Mexico  and  northwestern  Oklahoma,  but  very  httle  in  Kansas.  The  rainfall  is  very 
light,  being  about  12  inches  in  New  Mexico  and  Oklahoma  and  increasing  to  20  inches  at 
ArkaloQ.  Floods  are  rare  and  have  no  regular  periods  of  occurrence.  There  are  no  lakes  or 
marshes  in  this  drainage  basin,  except  small  areas  here  and  there  along  the  river  bottoms. 
The  land  is  but  little  cultivated,  forage  being  the  principal  product.  There  are  few  springs 
along  Cimarron  River  below  the  Kansas  line  and  underground  water  is  at  depths  of  from  50 
to  150  feet.  Some  irrigation  is  practiced  by  private  parties  in  New  Mexico  and  Okla- 
homa, but  none  in  Kansas.    There  is  no  water  for  power  development  in  this  basin. 

CIMARRON  RIVER  KEAR  KENTON,  OKLA. 

This  station  was  established  April  5,  1904,  by  W.  O.  Russell,  and  was  discontinued  July 
31, 1905.  It  was  located  at  the  highway  crossing  on  the  main  road,  one-half  mile  north  of 
Kenton,  Okla. 

The  channel  is  very  narrow  and  crooked,  and  the  current  is  sluggish.  Both  banks  are 
low,  wooded,  and  subject  to  overflow.  The  bed  of  the  stream  is  muddy,  but  too  narrow  to 
shift  much.  There  is  only  <Jlie  channel  at  low  or  medium  stages,  but  there  may  be  two  at 
high  stages. 

Discharge  measurements  are  made  at  low  water  by  wading  near  the  gage.  At  high 
stages  dischai^ges  must  be  computed  from  the  cross  section  and  slop<'.  The  initial  point  for 
soundings  is  on  the  right  bank  of  the  stream. 

There  are  two  gages.  The  first  is  a  staff  driven  vertically  into  the  l>ed  of  the  stream  and 
fastened  to  posts  driven  into  the  ground.  Tlie  second  gage  is  in  two  sections,  the  first  being 
the  same  as  gage  No.  1  and  located  70  feet  southwest  of  it.  The  si*cond  section  is  fastened 
to  a  cedar  post  100  feet  east  of  the  first  gage.  During  1905  the  gage  was  read  by  L.  A. 
WikofT.  The  bench  mark  b  the  top  of  three  nails  driven  into  the  west  side  of  an  18-inch 
willow  tree  standing  100  feet  southwest  of  the  first  gage;  elevation  8. 15  feet  above  the  datum 
of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pp.  147-148,  181. 

Discharge  measuremenU  of  Cimarron  River  near  Kenton ,  Okla.,  in  1905. 

Are*  of 
section. 

Square 
feet. 

52 
46 
47 
4.'i 


I>at«, 

Hydrographer. 

Width. 

June  10 

J.  M.  Giles 

Feel. 

18 

June  11  . 

....do 

18 

June  11 

do 

18 

June  12 . . 

....do 

IS 

Mean 
velocity. 

(•ase 
height. 

Di»- 
charpe. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

0.95 

1.10 

49 

.59 

.80 

27 

'             .65 

.90 

31 

.5,1 

.70 

24 
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Daily  gage  height,  infeet,  of  Cimarron  River  near  Kenton,  Okla.,for  1905. 


Day.                Jan 

Feb. 

Mar. 

Apr. 

May. 

June. 

0.9 
1.5 
.9 
.7 
.4 
.4 
.5 
4.5 
1.1 
1.1 
.8 
.7 
.7 

•7 
.7 
•  .6 
.5 
.5 
.5 
.4 
.4 
.3 
.2 
.2 

.1 
.0 
.0 
.0 

.1 

July. 

1 0 

8 
9 
9 
9 
9 
9 
9 
9 
8 
8 
8 
9 
9 
9 
9 
8 
9 
9 
9 
0 
9 
.9 
.8 
.8 
.8 
.9 
.9 
.8 
.8 
.8 
.8 

0.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.« 
.8 
.8 
.8 
.8 
.8 
.8 
.5 
.6 
.8 
.8 
.8 
.8 
.8 
.8 
.7 
.9 
.9 

0.9 
.8 
.8 
.8 
.8 
.9 
.9 
.9 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.8 
.8 
.7 
.7 

•7 
.7 
.7 
.  / 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 

2.4 

1.9 

1.1 

1.0 

.8 

.8 

.8 

.8 

1.4 

1.6 

1.4 

1.1 

1.0 

.9 

.9 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

1.6 

5.8 

4.8 

1.4 

3.4 

3.5 

2.3 

1.7 

1.4 

1.2 

1.0 

.9 

.8 

.8 

.8 

.7 

.7 

.7 

.7 

.7 

.7 

.6 

.6 

.6 

.5 

.7 

.5 

.5 

2.1 

.9 

4.8 

1.1 

1.1 

2.9 

4.3 

2.3 

1.4 

.9 

2.6 

2                            » 

3 

3       .     

.2 

4 

.1 

5 

.0 

6 

.0 

7       

.0 

8 

.1 

9 

.1 

10  .     

.1 

11 

.1 

12 

.1 

13      

.1 

14 

.0 

15                       

.1 

16           

.1 

17 

.0 

18 

.0 

19      

.0 

20 I 

.0 

21 

.0 

22           

2  6 

23 

1.1 

23 

.3 

25 

26 

27 1 

28 

29 

.1 
.0 
.0 
.4 
.0 

30  .           

0 

31 

.0 

CIMAHRON  RIVER  NEAR  «ARRETT,  OKLA. 

This  station  was  establislied  May  8,  1905.  It  is  located  at  Strong's  ranch,  about  3  miles 
west  of  Garrett,  Okla.,  20  miles  east  of  Kenton,  and  50  miles  by  stage  from  Clayton,  N.  Mex.) 
the  nearest  railroad  station.  The  station  is  below  the  mouth  of  North  Carriso  and  South 
Carriso  creeks  and  1  mile  below  the  site  of  the  proposed  dam  for  a  storage  reservoir. 

The  channel  is  straight  for  100  feet  above  and  300  feet  below  the  gage.  The  current  is 
swift.  Both  banks  are  about  6  feet  high  and  subject  to  overflow.  The  bed  of  the  stream  is 
composed  of  rocks  and  is  permanent.     There  is  but  one  channel  at  all  stages. 

Discharge  mea.surements  are  made  by  wading  near  the  gage  at  low  water  and  from  a  cable 
one-half  mile  Inflow  the  gage  at  high  water.  The  initial  point  for  soundings  is  the  post  sup- 
porting the  cable  on  the  right  bank. 

A  vertical  staff  gage  is  fastened  to  a  Cottonwood  tree  on  the  left  bank,  about  one-half  mile 
east  of  the  ranch  house.  During  1905  the  gage  was  read  once  each  day  by  R.  L.  Strong. 
Bench  marks  were  established  as  follows:  (1)  A  nail  in  a  cross  cut  in  a  sandstone  ledge  at 
the  foot  of  the  hill  south  of  the  river,  about  50  feet  upstream  from  the  gage;  elevation, 
16.30  feet.  (2)  A  nail  in  the  root  of  a  Cottonwood  tree  about  25  feet  north  of  the  gage; 
elevation,  7.12  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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Discharge  metisurements  of  Cimarron  River  near  Garrett y  Olda.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Aroa  of 
section. 

Square 
feet. 

Mean 
velocity. 

Feet  per 
second. 

hoiidbt. 
Feet. 

Dis- 
charge. 

, 

Feet. 

SecoJid- 
feei. 

iUy7 

W.  W.  Schlecht 

24 
24 
24 

41 
28 
32 

1.00 
2.39 
2  08 

1.30 
1.52 
1  50 

41 

June  12 

J.M.GUes 

68 

Jane  12 

do 

67 

June  13 

do 

23 
23 
24 
24 

34 
33 
40 
42 

1.58 
1.59 
1.98 
2.17 

1.40 
1.40 
1.69 
1.79 

53 

June  13 

do 

52 

June  14 

..do.   ... 

80 

Jane  14 

do 

91 

August  17 

do 

14 

12.5 

1.80 

.90 

22 

August  18u 

do 

•    14 

12 

1.38 

.80 

17 

September  26.. 

E.  Patterson 

8 

1.16 

.75 

11.7 

September  27 . . 

do 

8.5 

1   15 

73 

10  7 

September  28.. 

do 

8.1 

1.20 

.71 

9.7 

November  14 . . 

do 

11 

1.47 

.Kt 

16 

(«) 

J.  M.  Giles 

8,1 

••J.  68 

S.M 

298 

(«) 

do 



19.7 

5.49 

6.5(> 

1,0K2 

oCompute<l  from  slope  measurement,  u.Ming  Kuttcr's  formula. 
DaUy  gage  height f  in  feet,  of  Cimarron  River  near  Garrett,  Okla.jfor  ]9(iJj. 


Day. 

May. 

June. 

July. 

Aug. 

0.6 
6.1 
4.3 

1.8 
1.4 
.95 
6.5 
4.55 
1.5.5 
1.2 
.95 
1.0 
3.3 
1.4 
1.1 
1.0 
.9 
.85 
.8 
.8 
.95 
.75 
.7 
.6.5 
.b 
.0 
.6 

..5.5 
-.5.5 
..5.5 

Sept. 

1.... 

1.55 

2.65 

1.6 

1.45 

1.25 

1.2 

1.15 

9.3 

2.8 

2.1 

1.8 

1.5 

1.4 

1.5 

1.35 

1.15 

1.2 

1.1 

1.05 

1.0 

1.0 

•» 
.9 

.85 

.8.5 
.8 
.« 
.» 
.8 
1  1 

0.8 
2.2.5 
.05 
.8 
.8 
.75 
.75 
1.95 
1.0 
.8 
.7 
.65 
.65 
.65 
.6 
.8 
.8 
.6 
.55 
.5 
.5.5 
.7 
2.0 
1.0 
.sr, 

.8 

.6.5 

1.0 

.9 

.a. 

0.5.5 

0 

.55 

3 

.5 

4 

1.1 

5 

.75 

6 

2.5 

7 

1.3 
1.3 
1.2 
1.15 
1.1 
1.1 
1.05 
1.05 
1.1 
1.1 
1.1 
1.05 
1.0 
1.0 
1.05 
4.45 
10.35 
3.1 

i.a". 

2.5.5 
7.8 
3.42 
2.55 
1.75 
1.6 

1..55 

8 „  .              

3.95 

9 

4.6 

10...                                         

5.3 

11 

2.0 

12 

1.3 

13 

1.0 

U 

.9 

15...                                         

.9 

16...                                    

.K5 

17.  ..                            

.8.5 

18 

.8.5 

19 

.8.5 

M.                                            

.8 

21...                                 

.8 

22....                            

.;5 

2}....                        

24 

75 

25 

26 

27...                                     

.i 
.8 
.  / 

28..                                   

29....                                

.6.5 

30                                               

.fK5 

31 



.65 
.6.5 
.6.5 

.a5 

.65 

.a5 

.^5 

.65 

.65 

.65 

.7 

.7 

.7 

.7 

.7 

.7 


Nov. 

0.8 

.8 

.8.5 
.9 
.8 
.8 
.8 
.K5 
.8.5 
.85 
.85 
85 
.85 
.8.5 
.85 
.85 
.K5 
.8.5 
.K5 
..S.5 
.8.5 
.9.5 
1.5 
1.3 
1.0 
1.0 
.05 
.9 


.8.5 
.8.5 

.K5 
.8.5 
.8.5 

.85 
.8.5 

.a5 

.65 

.a5 

.6;5 

.a5 

.  7 

.8.5 
.9 
.9 
.9 

.9 
.S:» 

.8.5 


.85 

.9 

.9 
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STKEAM   MEASUREMENTS   IN   1905,  PART   IX. 


Station  raimg  taUefor  Cimarron  River  near  Oarrettf  OJda.y  from  May  7  to  December  31, 1906, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.70 

10 

1.80 

87 

2.90 

206 

4.00 

385 

0.90 

14 

1.90 

96 

3.00 

220 

4.20 

422 

0.90 

19 

2.00 

105 

3.10 

235 

4.40 

461 

1.00 

25 

2.10 

114 

3.20 

251 

4.60 

503 

1.10 

31 

2.20 

124 

3.30 

267 

4.80 

548 

1.20 

38 

2.30 

134 

3.40 

283 

5.00 

595 

1.30 

46 

2.40 

144 

3.50 

299 

5.20 

646 

1.40 

54 

2.50 

155 

3.60 

316 

5.40 

701 

1.50 

62 

2.60 

166 

3.70 

333 

5.60 

760 

1.60 

70 

2.70 

178 

3.80 

350 

5.80 

823 

1.70 

78 

2.80 

191 

3.90 

367 

6.00 

890 

The  al>ove  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  fifteen  discharge  meas- 
urements made  during  1905.  It  is  well  defined  between  gage  heights  0.7  foot  and  1.8  feet.  Above  1.8  feet 
the  table  is  based  on  computations  from  two  slope  measurements,  using  Kutter's  formula.  This  exten- 
sion can  be  considered  only  roughly  approximate. 

Estimated  monthly  discharge  of  Cimarron  River  near  Garrett ^  Okla.^for  1905. 


Month. 


May  (23  days).... 

J  une  (29  days) 

July 

August  (30  days) . 

September 

October 

November 

December 


The  period . 


Discharge  in  second-feet. 


Total  in 


Maximum.   Minimum.      Mean.    |  •^''©-feet 


673 
14 
62 
19 


91.0 
49.6 
22.2 
90.5 
74.4 
10.4 
19.5 
15.4 


4,152 
2.853 
1,365 
5,385 
4,427 

640 
1,160 

947 


20,930 


Note.— On  the  days  missing  the  discharge  was  above  the  limit  of  the  rating  table. 
CIMARRON  RIVER  AT  ARKALON,  KANS. 

This  station  was  established  August  15,  1903,  by  W.  G.  Kussell,  and  was  discontinued 
October  31,  1905.  It  is  located  at  the  Chicago,  Rock  Island  and  Pacific  Railway  bridge, 
about  one-half  mile  north  of  Arkalon,  Kans. 

The  channel  is  straight  for  about  100  feet  above  and  below  the  station.  The  current  is 
sluggish  at  low  and  swift  at  high  stages.  Both  banks  are  low  and  liable  to  overflow.  The 
railroad  embankment  is  high  at  each  end  of  the  bridge,  forcing  the  water  to  pass  beneath 
the  bridge  at  all  stages.  There  is  but  one  channel,  which  is  shallow  except  at  high  water. 
The  piles  of  the  bridge  and  drift  may  at  times  affect  the  measurements. 

Discharge  measurements  are  made  from  the  bndge,  but  can  be  made  at  low  water  by 
wading.  The  initial  point  for  soundings  is  the  end  of  the  bridge  at  the  right  bank  of  the 
river. 

Tlie  original  gage  is  a  staff  fastened  to  the  fifth  pile  bent  from  the  south  end  of  the  bridgSf 
on  the  downstream  side.  Sand  having  collected  at  the  foot  of  the  gage  Apnl  17,  1905,  a 
section  reading  from  zero  to  2  leet  was  fastened  to  the  fourth  bent  on  the  downstream  side. 
During  1905  the  gage  was  read  once  each  day  by  Miss  Ethel  Singer.     Bench  marks  were 
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esUblishod  as  follows:  (1)  The  top  of  the  cap  at  the  east  end  of  the  second  bent  from  the 
south  end  of  the  bridge;  elevation,  15.76  feet.  (2)  The  top  of  two  nails  in  the  top  of  a  pile 
about  5  feet  from  the  southwest  coraer  of  the  bridge,  6.5  feet  from  the  west  side  of  the  rail; 
elevation,  17^  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann-Annual  Reports;  Bull -Bulletin;  WS=»Water- 
Supply  Papers): 

Description:  Ann  18.  iv,  p  243;  Bull  140,  p  167;  WS  99,  p  247:  131,  pp  148-149. 

Discharge:  Ann  18,  iv,  p  243;  Bull  140,  p  167;  WS  99,  p  247;  131,  p  149. 

Discharge,  monthly:  Ann  18,  iv,  p  244;  Bull  140,  p  167. 

Gage  h^ghts:  Bull  140,  p  167;  WS  11,  p  64;  99.  p  227;  131,  p  149 

Rating  table:  Ann  18,  iv,  p  244. 

Dueharge  meaauremenU  of  Cimarron  River  at  ArkaUm,  Kans.f  in  J 906. 


Data. 

Width. 

Feet. 
39 

28 

Area  of 
section. 

Mean 
velocity. 

Feet  per 

xetond. 

1.40 

(Jace     '      Dis- 
heignt.   '  charge. 

April  17 

W.  O.  RuMell 

Square 
Jeet. 
2.5 
16 

1 
Second- 
Feet,           fret. 
1.60                  35 

AogDAt  3 

do 

I.. 37             1 .:«)                 22 

1 

DaAy  gage  height^  infeet^  of  Cimarron  River  at  ArkaUm^  Kans.^for  1906. 


Day. 

Jan. 

Feb. 

Mar. 
1.3 

Apr. 

1.7 
1.5 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
2.0 
1.8 
1.8 
1.7 
1.6 
1.5 
1.6 
1.6 
1.5 
1.5 
1.5 
1.4 
1.8 
2.5 
2.8 
3.4 
4.6 
3.0 
1.9 
1.9 

May. 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 

3.7 
3.8 
3.5 
3.4 
3.6 
4.2 
4.7 
4.6 

June. 

4.0 
3.8 
3.0 
2.6 
2.0 
1.6 
1.4 
1.4 

July. 

Aug. 

1.5 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
2.5 
2.7 
2.3 
1.7 
1.3 
1.3 
1.3 
1.3 

Sept. 

1.3 
1.3 
1.3 
1.5 
1.4 
1.3 
1.3 
1.3 
1.3 
1.6 
1.4 
1.3 
1.7 
1.4 
1.3 
1.7 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 

r.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

Oct. 

1 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1-3 

1-3 

1.3 

1.3  1 

1.3 

1.3  . 

1.4  . 

'■'/■ 

1.6 
1.7 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.6 
2.1 
1.9 
1.7 
1.4 
1.4 
1.3 
1.3 

1.3 

2 

1.3 

3 

1.3 

4 

1.3 

5 

1.3 

0 

1.3 

7. 

1.3 

8.                  

1.3 

9..  .            

1.4  t        1.4 
4.6  i        1.4 
2.9           1.4 
2.6           1.4 
2.3  j        1.4 
2.0           1.4 
1.9           1.4 
1.6  ;          1.4 

1.3 

10 

1.3 

11 

1.3 

12 

1.3 

13 

1.3 

14                         . 

1.3 

IS  .                  

1.3 

16 

1.3 

17 

1.4  I        1.4  1        1.3 
1.4           1.5           1.3 

1.3 

18 

1.3 

19 

1.4           1.5 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

30 

1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 

1.3 

21 

1.3 

22 

1.3 

23...            

1.3 

24 

25 

36 * 

27 

S 

29 

1.4           1.4 
1.4           1.4 
1.4           1.4 
1.4           1.4 
1.4           1.4 
1.4           1.4 
1.4           1.5 
1.5 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

».. 

1.3 

n.. * 

1.3 

1 

- 

1 
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C'IMARUON  RIVER  NEAR  WAYNOKA,  OKLJ^. 

This  station  was  ostablishod  September  11,  1903,  by  W.  G.  Russell,  and  was  discontinued 
December  31,  1905.  It  is  located  at  the  railway  bridge  2i  miles  southwest  of  Waynoka, 
Okla. 

The  channel  is  straight  for  1 ,000  feet  above  and  below  the  station.  Both  banks  are  liable 
to  overflow  at  very  high  water.  The  bed  is  shifting  quicksand.  At  low  water  there  may 
be  several  channels.     At  high  water  there  is  one  channel,  broken  by  the  bridge  supports. 

Discharge  measurements  are  made  from  the  railway  bridge,  which  is  supported  on  piles 
and  has  a  total  span  of  2,158  feet,  and  by  wading  at  low  water.  The  initial  point  for  sound- 
ings is  the  east  end  of  the  bridge. 

The  gage  Is  a  staff  fastened  to  the  east  side  of  the  eighth  pile  bent  from  the  east  end  of  the 
bridge.  During  1905  the  gage  was  read  by  M.  J.  Sunden.  Bench  marks  were  established 
as  follows:  (1)  The  top  of  the  cap  of  the  bench  to  which  the  gage  is  spiked;  elevation  10.93 
feet.  (2)  The  northeast  corner  of  the  cap  of  the  bent  at  the  fill  at  the  east  end  of  the  bridge 
on  the  downstream  side;  elevation,  10.09  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  246;  131,  p  15(). 

Discharge:  131,  p  I.W. 

Gage  heights:  99,  p  246;  131,  p  151. 

IM/tcharge  ineasurementft  of  Cimarron  Rhrr  near  Waynoka,  Okln.j  in  1905. 


Date. 


Hydrographer. 


May  1 W.G.Russell.. 

June? J.  M.  Giles 

June 20 Earl  Patterson. 

Juno  21 do 

July  20 do 

August  IS do 

August  28 do 

Sept<»mber  20... do 

October  21 J.  M.  Giles 

October  26 Karl  Patterson . 

November  2t)...| do 

Decen)l>er  19. ..' do 


height. 

Dis- 
charge. 

Feet. 

Second- 
feet. 

1.90 

905 

.90 

68 

.95 

99 

1.40 

318 

.40 

.2 

1.10 

93 

.30 

2.6 

.90 

40 

.30 

•2 

.41 

.4 

1.50 

258 

i.a"> 

75 
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DaUy  gage  height,  in  feet,  of  Cimarron  River  near  Waynoka,  Olda.,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

June. 

July. 

0.8 

2.4 

3.0 

3.0 

2.0 

1.8 

1.6 

1.3 

2.0 

1.8 

1.5 

1.2 

1.0 

.8 

.5 

.3 

.4 

.4 

.4 

.4' 

.4 

2.3  1 

2.0  i 

1.8 

1.6 

1.5 

1.4 

2.5 

2.0 

2.0 

1.8 

Aug. 

Sept. 

0.3 

.3 

.3 

.3 

.3 

.3 

.3 

.6 

.6 

4  5 

2.5 

2.0 

1.8 

1.5 

1.3 

1.0 

1.0 

1.0 

.9 

.8 

.7 

.6 

.6 

.0 

.6 

.0  \ 

.6 

.6 

.6 

.6 

1 

Oct. 



0.5 
.5 
.5 
.5 

-.5 

.5 
.5 
.4 
.4 
.4 
.4 
.4 

•« 

.4 
.4 
.4 
.4 

.3 
.3 
.3 
.3 
.3 
.3 
.4 
.4 
.4 

■' 

.4 
.4 
.4 
.4 

Nov. 

0.5 

.5 

.5 

.5 

.6 

.6 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

.9 
.9 
.9 
1.0 
1.0 
1.0 
1.0 
2.0 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 

Dee. 

1 

1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
l.l 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3  ) 
1.3  1 
1.3  i 
1.3 
1.3' 
I 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.5 
1.9 
1.9 
1.6 
1.5 
1.5 

1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.8 
1.6 
1.5 
1.5 
1.4 
1.4 
1.4 
1.3 
1.2 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

f      1-5 
1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

2.2 

2.2 

2.2 

2.0 

2.0 

1.9 

1  1.9 
1.8 
1.7 

!      1.6 

i      '-' 

\      '-' 
,      1.5 

1.5 

1.4 

1.3 

1.2 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1;: 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.8 

1.6 
1.5 
1.5 
1.3 
1.0 
.9 
.8 
.8 

.6 
.5 
.5 
.6 

1.0 
1.0 
1.0 
1.0 
1.0 
1.2 
1.3 
1.4 
1.5 
1.0 
1.4 
1.3 
1.2 
1.0 
.9 

1.6 

1.5 

1.0 
.8 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.5 

2.4 

2.0 

1.9 

1.5 

1.2 

1.0 

1.0 

1.5 

1.3 

1.2 

1.0 
.8 
.6 
.5 
.5 
.5 
.5 
.4  ' 
.4 

1.0 
1  0 

2 

3.. 

1.0 
1  0 

4 

5 

1.0 
1  0 

6 

7  .. 

1  0 

8 

1  0 

9 

1  0 

10 

1  0 

11 

1  0 

12 

1  0 

13 

1  0 

14 

1  0 

15 

1.0 

16 

1  0 

17 

1  0 

18 

1  0 

19 

1.0 

ao 

1  0 

21 

1  0 

22 

1.0 

23 

1.0 

24 

1  0 

25.... 

1  0 

26 

1.0 

27 

1.0 

28 

1.0 

29 

1  0 

30 

1.0 

31 

1.0 

VERDIGRIS  RIVER  DRAINAGE  BASIN. 
DESCRIPTION   OF  BASIX. 

This  drainage  basin  lies  between  those  of  Grand  and  Arkansas  rivers,  being  entirely 
within  the  humid  belt.  It  has  no  mountain  tributaries,  but  depends  for  its  water  .supply 
on  the  precipitation  within  its  area.  Its  catchment  area  extends  east  and  west  in  Kansas 
and  Indian  Territory  a  distance  of  70  miles,  and.  north  and  south  170  miles,  giving  it  an 
area  of  7,920  square  miles  at  the  gaging  station  at  Catoosa,  Ind.  T.  The  main  stream  is 
formed  by  springs  and  small  tributaries  in  Chase  County,  Kans.,  about  100  miles  east  of  the 
center  of  the  State,  at  an  elevation  of  1,075  feet,  and  flows  nearly  due  south  into  Arkansas 
River  just  above  its  junction  with  Grand  River,  about  0  miles  northeast  of  Mus<*ogee.  Its 
elevation  at  the  mouth  is  513  feet  above  sea  level.  Its  principal  trihutaries  are  Fall,  Elk, 
and  Caney  rivers,  all  of  which  enter  from  the  west.  Fall  and  Elk  rivers  drain  southern 
Kansas,  and  Caney  River  drains  southern  Kansas  and  part  of  Indian  Territory. 

This  basin  lies  within  the  Coal  Measures  and  is  composed  of  porous  and  broken  .sandstones 
and  limestones,  which  are  covered  with  a  black,  porous  loam.  This,  with  a  precipitation  of 
35  and  40  inches,  gives  large  quantities  of  underground  water  at  a  medium  depth.  There 
are  large  belts  of  timber  along  this  river  and  all  its  tributaries,  increasing  in  size  to  the  .south, 
where  the  forest  covers  all  the  bottom  lands  and  a  large*  part  of  the  upland.  The  culti- 
vated area  in  TT^tnaiya  is  about  59  per  cent  of  the  drainage  area;  in  Indian  Territory  it  is 
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much  less.  The  general  slope  of  the  basin  is  small  and  the  streams  are  very  crooked,  with 
much  debris  in  the  channels,  causing  a  very  low  velocity.  Any  heavy  rainfall  of  long  dura- 
tion gives  a  flood  which  covers  all  the  low  bottom  lands.  The  bottom  lands  in  Kansas  are 
generally  cultivated  and  suffer  damage,  but  those  in  Indian  Territory  are  not  generally 
under  cultivation,  and  the  damage  is  not  great.  The  extreme  flood  height  at  the  gaging 
station  at  Catoosa,  Ind.  T.,  was  48.8  feet  and  at  Independence,  Kans.,  36  feet.  These 
floods  are  liable  to  occur  at  any  time  during  spring,  summer,  or  fall.  A  few  small  lakes  or 
ponds  lie  along  the  lower  course  of  Verdigris  River,  but  they  are  not  of  great  extent.  There 
are  no  irrigation  works,  and  only  a  few  water-power  site^  for  mills,  and  most  of  these  are 
abandoned.  Along  the  middle  course  of  the  Verdigris  are  many  large  gas  and  oil  wells, 
this  portion  of  the  basin  being  in  the  gas  and  oil  belt  of  Kansas. 

VERDIGRIS  RIVER  NEAR  INDEPENDENCE,  KANS. 

This  station  was  estabhshed  April  20,  1904,  by  M.  C.  Hinderlider,  for  the  purpose  of 
making  flood  observations.  It  is  located  at  the  highway  bridge  three-fourths  of  a  mile 
northwest  of  Independence,  Kans. 

The  channel  is  straight  for  one-fourth  mile  above  and  below  the  station.  The  current  is 
swift.  Both  banks  are  high  rock  cliffs  covered  with  trees.  The  left  bank  overflows  during 
floods.  The  bed,  of  the  stream  is  composed  of  gravel  and  bed  rock,  and  is  permanent. 
There  is  but  one  channel,  divided  at  higher  stages  by  one  stone  pier. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge. 
The  initial  point  for  soundings  is  the  south  face  of  the  north  abutment. 

A  standard  chain  is  attached  to  the  upstream  guard  rail  near  the  south  end  of  the  bridge. 
There  were  no  gage  heights  during  1905.  Bench  marks  were  established  as  follows:  (1) 
The  top  of  the  capstone  on  the  upstream  side  of  the  main  pier  in  the  stream,  marked 
"+U.  S.  B.  M.  No.  1;"  elevation,  44.11  feet.  (2)  The  top  stone  of  the  north  abutment 
at  the  end  of  the  bridge  on  the  upstream  side,  marked  "U.  S.  B.  M.  No.  2;'*  elevation, 
42.69  feet.  (3)  The  top  of  the  stone  step  in  the  upstream  wing  of  the  north  abutment, 
marked  "U.S.B.  M.No.3;"  elevation, 38.00  feet.  (4  )The  topof  the  stone  in  the  upstream 
wing  wall  of  the  south  abutment,  marked  "+U.  S.  B.  M.  No.  4;"  elevation,  45.17  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Watei^ 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  151-152. 

Discharge  measurements  of  Verdigris  River  near  Independence^  Kans.,  in  1905. 


Date. 


June  16 

June  16 

July  26 

August  22 

September  28. 


Hydrographer. 


W.  0.  Russell. 

do 

do 

do 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

hei^. 

Feet. 

Square 

Feet  per 
second. 

Feet. 

134 

689 

3.71 

7.35 

137 

765 

3.67 

7.80 

45 

84 

1.56 

2.40 

97 

276 

3.16 

4.20 

96 

263 

3.36 

3.90 

Dis- 
charge. 


Second- 
feet. 

2,555 

2,809 

131 

872 

884 


VKRDIGItlS  KIVKR  NEAR  CATOOSA,  IND.  T. 

This  station  was  established  September  25,  1903,  by  W.  G.  Russell.  It  is  located  at  the, 
Frisco  Railway  bridge,  2  miles  northeast  of  Catoosa,  Ind.  T. 

The  channel  is  straight  for  200  feet  above  and  below  the  bridge.  The  current  is  sluggish. 
Both  banks  are  low,  wooded,  and  subject  to  overflow,  but  all  water  passes  beneath  the 
bridge  and  its  approaches.  At  low  water  there  is  one  channel,  and  at  high  water  the  chan- 
nel is  broken  by  the  stone  piers  in  the  pile  support,**  of  the  bridge,  making  five  channels.  The 
gaging  section  is  obstructed  by  broken  piles,  on  which  drift  collects.     During  high  water  it  is 
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impossible  to  get  any  but  surface  velocities,  and  much  of  the  current  out  of  the  main  chan- 
nel has  a  very  low  velocity. 

Discharge  measurements  are  made  from  the  single-span  steel  railway  bridge  and  its  ap- 
proaches. The  initial  point  for  soundings  is  at  the  west  end  of  the  bridge,  338  feet  from 
the  zero  of  the  gage  scale. 

A  standard  chain  gage  is  attached  to  the  guard  rait  of  the  railway  bridge.  During  1905 
the  gage  was  read  by  John  L.  Calloway.  The  bench  mark  is  the  top  of  the  second  stone 
pier  from  the  west  and  upstream  side  of  the  bridge;  elevation,  50.21  feet  above  the  datum 
of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papeni  of 
the  United  States  Geological  Survey: 

D«aeription:  99,  p  260;  131,  p  153. 

Diseluu^:  131,  p  153. 

Gage  heights:  99,  p  261;  131,  p  154. 

Difcharge  meamremenU  of  Verdigris  River  liear  CaJU)o»a,  Ind.  T.,  in  1906. 


Date. 

Ilydrographer. 

Ifay9 

W.  G.  Russell '. 

May  10 

do 

October  12 * do. 

I 


wjHth     Area  of       Mean         Gage  Dls- 

wiain.   section,    velocity,     height,      diarge. 


Feet. 
193 
182 
143 


Square 

feet. 

1,213 

871 

290 


Fettper 

second. 

3.20 

3.06 

1.12 


Feet. 
8.90 
7.06 
3.90 


Second- 
feet. 
3,881 
2,670 
326 


Daily 

gage  height,  in  feet,  cf  Verdigris  River  near  Ct 

ttoosa, 

Aug. 

9.26 
9.1 
9.1 
9.1 
8.4 
8.4 
8.2 
8.2 
7.3 
7.3 
7.2 
7.2 
8.7 
12.1 
12.4 
9.75 
7.15 
7.0 
6.3 
10.35 
20.75 
26.7 
28.2.'. 
22.a'> 
18.85 
16.8 
14.2 
14.2 
14.2 
14.2 
12.2 

Ind.1 

Sept. 

9.8 

9.3 

9.15 

8.2 

8.7 

9.1.'i 

8.1 

9.7 
10.7 
11.15 
10.6 
10.1 
10.6 
10.3 
10.2 
10.7 
10.1 
10.6.5 
10.3 
11.15 
10.15 
10.1 
10. 15 
11.15 
11.1 
10.1 
10.2 
10.1 
11.45 
10.6 

\Jorl 
Oct. 

10.6 

10.06 

10.0 

9.2 

9.1 

9.0 

8.2 

7.4 

6.6 

5.7 

4.8 

3.9 

3.8 

3.4 

3.0 

2.8 

2.4 
18.8 
15.5 
14.8 

7.8 

6.4 

5.5 

4.1 

7.7 
25.5 
18.6 
15.2 
10.3 

8.1 
10.2 

!9()6. 

D-y. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

7.4 
7.4 
7.3 
7.1 
7.0 
11.8 
12.1 
8.1 
9.0 
8.7 

June. 

37.65 

27.4 

24.4 

25.6 

25.4 

25.2 

25.8 

16.3 

12.0 

9.4 

9.5 

8.1 

7.2 

6.9 

7.2 

7.9 

9.3 

9.8 

10.1 

12.5 

12.0 

9.0 

8.2 

7.9 

7.5 

7.4 

7.2 

7.0 

6.8 

6.7 

July. 

Nov. 

21.4 
16.9 
11.7 
7.6 
5.4 
18.9 
21.8 
2.V0 
20.4 
15.2 
9.3 
6.8 
6.4 
6.5 
6.8 
6.5 
5.2 
4.1 
4.8 
5.8 
5.8 
5.4 
5.3 
5.2 
5.1 
3.5 
7.9 
8.9 
7.6 
7.2 

Dec. 

3.7 
3-7 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.6 
3.6 
3.7 
3.7 
3.8 
3.8 
3.8 
3.8 
3.8 
3.9 
3.9 
3.9 
4.G 
4.1 
4.1 
4.1 
4.1 
4.0 
4.0 
4.0 
4.3 
4.4 

4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.3 
4.2 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
4.0 
4.4 
4.5 
5.2 
8.3 
18.4 
29.3 
24.0 
14.0 

12.0 
10.1 
9.8 
8.0 
7.9 
7.9 
9.8 
31.2 
28.05 
24.0 
22.1 
18.2 
14.3 
12.1 
9.1 
8.0 
8.9 
9.4 
32.15 
36.0 
27.8 
15.1 
10.0 
6.5 
6.4 
6.3 
6.0 
6.3 
8.6 
9.6 
9.7 

7.7 
7.0 
6.9 
6.8 
6.7 
6.6 
6.6 
6.6 
6.6 
6.9 

10.2 
11.0 
18.7 
8.75 
6.05 
11.25 
26.25 
29.1 
27.2 
19.2 
16.7 
11.25 
8.2 
8.1 
8.25 

13.7 
19.45 
20.85 
21.5 
20.15 
18.65 
19.2 
17.6 
16.1 
16.0 
15.05 
27.25 
10.5 
9.4 
9.4 

6.9 

6.5 

6.2 

6  0 

5.1 

5.8 

5.5 

5.3 

51 

10 

5.1 

11 

6.9       8.9 

5.0 

12 

6.5 
6.5 
8.2 
7.0 
7.0 
7.0 
7.4 
7.8 
7.9 
7.9 
7.9 
7.8 
7.9 
7.9 
7.9 
8.0 
7.9 

8.9 
10.7 
12.4 
10.4 
9.0 
8.5 
8.7 
8.7 
13.85 
11.9 
11.9 
10.8 
10.7 
10.8 
10.8 
11.4 
20.25 

5.0 

13 

5.0 

14 

5.0 

15 

4.1 

16 

4.1 

17..  . 

4.9 

18 

4.8 

19 

4.6 

20 

4.2 

21... 

4.4 

22 

4.4 

23 

4.4 

« 

4.3 

25  .. 

4.8 

26 

4.8 

77 

28 

4.8 
4.8 

29 

7.8  '  22.9 

4  8 

30 

7.6 

42.5 
42.5 

4.8 

31 

5.3 

..T.. 
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FAL.L.  RIVER  AT  FALL.  RIVER,  KANS. 

This  station  was  established  as  a  flood  station,  April  22, 1904,  by  M.  C.  Hinderiider.  It  is 
located  at  the  highway  bridge  one-eighth  mile  north  of  Fall  River,  Kans. 

The  channel  is  straight  for  about  300  feet  above  and  500  feet  below  the  station,  and  the 
current  is  sluggish  at  low  stages  and  swift  at  high  stages.  The  right  bank  is  of  loam,  sloping 
gradually  out  for  about  100  feet  to  sandstone  cliffs  from  10  to  15  feet  high.  The  left  bank 
slopes  at  an  angle  of  about  45^  to  the  height  of  the  bridge  floor.  Both  banks  are  timbered 
and  do  not  overflow  except  at  extreme  stages.  The  low  ground  on  the  left  bank  extending 
outward  from  the  northwest  end  of  the  bridge  is  overflowed  at  very  high  stages  of  the  river. 
The  bed  of  the  stream  is  composed  of  loam  and  mud  and  is  probably  unstable. 

Discharge  measurements  are  made  from  the  three-span  bridge  to  which  the  gag©  is  at- 
tached. The  initial  point  for  soundings  is  the  surface  of  the  ground  at  the  north  side  of  the 
right  abutment. 

A  standard  chain  gage  is  fastened  to  the  downstream  railing  near  the  left  end  of  the  bridge. 
During  1905  the  gage  was  read  once  daily,  and  hourly  during  dangerous  rises  in  the  stream, 
by  Jesse  McDaniel.  Bench  marks  were  established  as  follows:  (1)  The  top  of  the  south 
masonry  abutment  on  the  downstream  side;  elevation,  41.768  feet.  (2)  On  the  sandstone 
ledge  at  the  foot  of  the  northeast  comer  of  the  south  abutment;  elevation,  33.777  feet.  (3) 
The  top  of  the  first  pier  from  the  right  bank,  downstream  side;  elevation,  41.03  feet.  (4) 
The  top  of  the  second  pier  from  the  right  bank,  downstream  side;  elevation,  40.08  feet.  Ele- 
vations refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  154-155. 

Discharge  measuremerUs  of  Fall  River  at  Fall  River ^  Kans.y  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

hei^t. 

Dis- 
charge. 

May  31 

September  29 . . 

W.  G.  Russell 

Feet. 
05 
92 

Square 
feet. 

229 
196 

Feet  per 
second. 

0.71 
.46 

Feet. 
3.20 
2.90 

Second- 
feet. 

164 

do 

91 
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Daily  gage  height,  in  feet,  of  Fall  River  at  Fall  River,  Kans.,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

.\pr. 

May. 

June.   1 

July. 

Auk. 

Sept. 

I 

2.2 
2.1 
2.1 

2.0 
2.0 
2.0 

3.2 
3.0 
3.0 

2.4 
2.4 

2.9 

2.4 
2.4 
2.4 

3.1 

3.6  ' 
6.8 

3.8 
4.0 
17.5 

3.0 
3.0 
3.0 

2.0 

2 

2.0 

3 

2.0 

4 

2.0 

2.0 

2.8 

2.6 

2.4 

4.0 

7.5 

2.9 

2.0 

5 

2.0 

2.0 

2.6 

2.6 

2.4 

3.6 

5.75 

2.8 

2.0 

6 

2.0 

2.0 

2.4 

2.4 

2.4 

3.6 

5.4 

2.7 

2.0 

7 

2.0 

2.0 

2.4 

2.4 

2.4 

3.6 

5.0 

2.6 

2.0 

8 

2.0 
2.0 

2.0 
2.0 

2.3 
2.3 

2.4 
2.4 

2.4 
2.4 

3.:. 

3..'. 

4.7 
5.6 

2.5 
2.5 

2.0 

9 

2.0 

10 

2.0 

2.0 

2.3 

2.4 

2.4 

3.2 

5.0 

2.5 

2.0 

11 

2.0 

2.0 

2.2 

2.4 

2.4 

3.2 

4.6 

2.4 

2.0 

12 

2.0 

2.0 

2.1 

2.4 

2.4 

3.2 

4.1 

2.4 

2.0 

13 

2.0 

2.0 

2.1 

2.4 

2.4 

3.2 

3.75 

2.4 

2.0 

14 

2.0 

2.0 

2.1 

2.4 

2.4 

3.0 

3.6 

2.3 

2.4 

15 

2.0 

2.0 

2.1 

2.4 

2.4 

3.0 

3.6 

2.3 

3.0 

16 

2.0 

2.0 

2.1 

2.4 

2.4 

11.3 

3.6 

2.3 

3.0 

17 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 

2.8 

2.1 
2.S 
2.6 
2.4 
2.4 

2.1 
2.3 
2.3 
2.3 
2.3 

2.4 
2.4 
2.4 
2.4 
2.4 

8.0 
6.0 
4.0 
3.6 
3.6  1 

3..V. 

3.6 

3.5 

3.5 

3.^ 

2.3 
2.3 
2.2 
2.2 
2.2 

28.0 
16.0 

18 

19....                              

18. 2.5 

20 

7.1 

21 

5.25 

22 

2.0 

3.6 

2.8 

2.3 

2.4 

3.6 

3.5 

2.2 

4.25 

23 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4.6 
4.0 
3.5 
3.5 
3.2 
3.0 

2.6 
2.4 
2.4 
2.4 
2.3 

2.8 
2.8 
2.6 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 

2.6 

2.8 

3.6, 

3.6 

3.6 

3.6 

3.5  ' 

3.5 

3.4 
3.3 
3.2 
3.2 
3.0 
2.9 

2.1 
2.1 
2.0 
2.0 
2.0 
2.0 

3.7 

24 

3.4 

25 

3.8 

26 

3.1 

27 

3.0 

28 

3.0 

29 

2.0 
2.0 

2.2 
2.1 

2.4 
2.4 

4.0 
6.0 

3.6 
3.6 

2.8 
3.0 

2.0 
2.0 

3.0 

30 

3.0 

31...- 

2.0 

2.4 

3.2 

1 

3.0 

2.0 

NEOSHO  RIVER  DRAINAGE  BASIN. 
DKSCRIPaiOX  OF  KA-SIN. 

Neosho  River  rises  in  central  Kansas,  flows  to  the  ea.st  and  southeast,  draining  eastern 
and  southeastern  Kaasas,  and  then  flows  southward  into  Arkansius  River  just  below  Fort 
Gibson,  Ind.  T.  Its  drainage  ba.sin  lies  between  those  of  Kan.sas  and  Osage  rivers  on  the 
north  and  east,  and  of  Arkansas  and  Verdigris  rivers  on  the  south  and  west,  l)eing  entirely 
within  the  humid  belt  and  east  of  the  Great  Plains.  The  drainage  basin  extends  east  and 
west  from  central  Kansas  to  west<»m  Missouri,  al^jut  2(X)  miles,  and  north  and  south  into 
Indian  Territory  about  the  same  distance,  giving  an  area  of  \2,iWA)  square  miles.  The 
Xeosho  has  many  small  tributaries,  and  flows  through  a  rich  agricultural  country.  It 
has  no  mounta.in  tributaries,  but  depends  on  the  precipitation  within  its  basin  for  its  water 
supply. 

The  upper  course  of  Xeosho  River  lies  in  the  Permian  antl  upper  Coal  NhMusurcs,  which 
are  shales,  clays,  and  broken  limestones,  the  overlying  soil  Ix'ing  a  loose,  porous  loam.  Tlie 
land  Is  rather  rolling  and  hilly,  except  along  the  streams,  wliich  have  a  large  percentage  of 
bottom  land.  The  elevation  at  the  headwat<'rs  is  about  1 ,230  iovt  and  at  Wyandotte  about 
758  feet.  The  precipitation  within  this  part  of  the  basin  is  30  to  3")  inrlirs  per  annum.  The 
middle  course  lies  in  the  upper  Coal  Measures,  except  for  a  short  distan<o  in  the  lower  part, 
where  it  extends  into  the  lower  Coal  Measures.     In  this  stretch  the  formation  is  principally 
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a  broken  limestone,  overlain  by  a  porous  loam.  The  lower  course  of  the  river  lies  in  the 
lower  Coal  Measures,  mo^t  of  the  rocks  being  limestones,  somewhat  broken,  with  an  overly- 
ing soil  of  black  porous  loam,  which  permits  the  water  to  percolate  through  into  the  lower 
strata.  This  gives  plenty  of  underground  water,  and  many  springs.  The  Neosho  above 
the  mouth  of  Spring  River  flows  through  the  large  oil  and  gas  belts  of  Kansas.  The  pre- 
cipitation in  the  middle  and  lower  courses  ranges  from  35  to  more  than  40  inches  per  year. 
This  part  of  Neosho  River  is  very  crooked  and  has  a  light  slope,  and  the  valley  is  subject  to 
frequent  and  destructive  floods.  In  many  places  dikes  have  been  built  to  keep  out  the 
water,  and  the  railroads  have  raised  their  tracks  to  get  above  it.  There  are  a  few  dams  on 
this  part  of  the  river  for  mills  and  power  purposes,  but  the  sites  are  on  the  lowlands  and 
give  a  low  fall.  There  are  no  power  plants  on  Neosho  River  below  Wyandotte,  but  one  or 
more  are  under  contemplation.  The  fall  of  the  Neosho  from  Wyandotte  to  Fort  Gibson  is 
about  242  feet.  In  the  upper  part  of  this  section  of  the  basin  the  timber  is  in  belts  along 
the  streams,  while  in  the  lower  part  it  is  in  large  bodies  and  the  sections  of  prairie  land  are 
very  scattering.  The  percentage  of  cultivated  land  along  Neosho  River  in  Kansas  is  60  per 
cent;  along  Spring  River  and  the  Neosho  below  Wyandotte  it  is  much  less. 

Spring  River,  the  main  tributary  of  Neosho  River,  rises  in  southwestern  Missouri  and 
flows  through  the  lead  and  zinc  regions  in  a  southwest  course  into  Kansas  and  then  south- 
ward into  Indian  Territory.  Its  entire  course  is  through  rolling  and  broken  country,  except 
along  the  stream  bottom.  This  is  a  grazing,  agricultural,  and  mining  region,  the  lead  and 
zinc  industry  along  the  upper  and  middle  courses  of  Spring  River  being  very  extensive. 
The  soil  is  rocky,  but  in  places  there  is  considerable  porous  loam  which  allows  the  water  to 
percolate  into  the  lower  strata,  giving  good  underground  water  at  a  medium  depth.  The 
precipitation  in  the  basin  of  Spring  River  is  at  least  40  inches  per  year;  if  this  falls  suddenly 
and  in  large  quantities  the  channel  of  the  river  is  not  capable  of  carrying  it  off  and  destruc- 
tive floods  follow.  The  worst  flood  for  many  years  occurred  in  July,  1905.  There  is  a  laige 
electric  power  plant  on  Spring  River  at  Lowell,  Kans.,  with  a  fine  concrete  dam  and  powei^ 
house,  which  furnishes  electricity  for  several  cities  along  this  river  and  in  the  vicinity. 
This  dam  and  plant  withstood  the  flood  without  any  material  damage. 

NEOSHO  RIVER  AT  FORT  GIBSON,  INI>.  T.a 

This  station  was  established  September  22,  1903,  by  W.G.  Russell.  It  is  located  at  the 
Missouri  Pacific  Railway  bridge,  three-fourths  of  a  mile  northwest  of  Fort  Gibson,  Ind.  T. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  current  is 
sluggish  except  at  high  water,  when  it  is  swift  near  the  right  bank.  The  right  bank  is  high 
and  wooded,  and  overflows  only  at  very  high  stages.  The  left  bank  is  high,  rocky,  and 
clean,  and  does  not  overflow.  The  bed  of  the  stream  is  a  smooth  rock  from  the  left  bank  to 
the  middle;  on  the  rigbt  it  is  sand  and  changes  with  every  flood.  There  are  four  channels 
at  low  and  five  at  high  w^ater.  Drift  at  very  high  water  makes  it  impossible  to  get  other 
than  surface  velocities.  October  1 1 ,  1905,  the  fall  of  the  river  from  a  point  above  the  gaging 
station  to  a  point  about  the  same  distance  below,  620  feet  distant,  was  0.059  foot,  which 
gives  a  slope  of  0.00009516. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  three-span  steel  bridge. 
The  bridge  has  a  total  length  of  625  feet,  with  a  pile  approach  of  157  feet  at  the  west  end. 
It  is  slightly  oblique  to  the  course  of  the  current.  The  initial  point  for  soundings  is  the  edge 
of  the  abutment  on  the  left  bank  of  the  river. 

There  are  two  sections  of  the  gage.  The  first  is  a  vertical  staff  fastened  to  the  east  face 
of  the  first  stone  pier  from  the  left  bank.  The  9-foot  mark  is  the  top  of  the  steel  caisson 
and  below  this  point  gage  heights  are  taken  by  means  of  a  standard  chain  gage  let  down  from 
a  nail  in  the  guard  rail,  along  which  the  scale  is  marked.  This  gage  is  used  only  in  very  low 
or  very  high  water  and  is  kept  in  the  pump  house  when  not  in  use.  During  1905  the  gage 
was  read  once  each  day  by  W.  L.  Blackwell.     Bench  marks  were  established  as  follows: 


aFormerly  known  as  Qrand  River. 
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(1)  A  cross,  marked  "B.  M/'  on  a  hard  limestone  rock  in  the  face  of  the  waU  4  feet  above 
the  upstream  side  of  the  bridge  on  the  left  bank  of  the  river;  elevation,  24.90  feet  above  the 
datum  of  the  gage.  (2)  A  United  States  Geological  Survey  standard  'bench  mark,  marked 
'*516,"  on  the  top  of  the  east  bridge  pier;  elevation,  516  feet  above  sea  level  and  40.94  feet 
above  the  datum  of  the  gage. 

Information-  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Paperf 
of  the  United  States  Geological  Survey: 

Description:  37,  p  268;  99.  p  257;  131,  pp  158-159. 

Discharge:  37.  p  268;  131,  p  150. 

Oage  heigfato:  37,  p  266;  99,  p  257;  131,  p  160. 

Discharge  measurements  of  Neosho  River  at  Fort  Gibson ,  Ind.  T.,  in  1906. 


Date, 


Hydrographer. 


lUy7 W.  O.  Ruwell. 

May8 j do 

June  30 do 

October  11 do 


I 


'I 


Width. 


Feet. 
405 


403  ; 

468 


Area  of 
section. 

Square 
feet. 

4,227 
4,436 
3,871 
3,135 


Mean 
velocity. 

Feet  per  | 
$econd. 

2.01 

2.57 

1.41 

.83 


«age 
height. 


Feet. 
11.40 
11.90 
11.00 
9.90 


Dla- 
charge. 

Seeond- 
feet. 

8,484 
11,400 
5,457 
2,588 


DaUy  gage  height,  in  feet,  of  Neosho  River  at  FoH  Gibson,  Ind.  T.,  for  1906. 


Day. 

Jan. 

9.0 

Feb. 

«.8 

-r 

Apr. 

May. 

June. 

July. 

Aug. 
17.0 

Sept. 
11.5 

Oct. 
14.2 

,  Nov. 

Dec. 

1 

15.1 

12.6 

10.6 

20.0 

12.0 

1 

,     13.0 

11.0 

2 

9.0 

9.8 

14.3 

12.7 

10.6 

19.0 

13.5 

17.5 

10.2 

14.0 

10.8 

3 

9.0 

9.8 

13.0 

14.0 

10.6 

17.0 

13.5 

17.0 

10.0 

14.0 

16.5 

10.6 

4 

9.0 

12.0 

14.7 

10.5 

17.0 

14.0 

15.0 

10.0 

13.8 

15.5 

10.5 

5 

9.0 

12.0 

14.5 

10.5 

16.0 

14.0 

14.5 

10.5 

13.6 

14.0 

10.4 

6 

9.0 
9.0 
9.0 



12.0 
12.4 
12.8 

14.0 
13.5 
13.0 

10.6 
11.3 
11.8 

15.0 
14.0 
19.0 

17.0 
16.5 
16.0 

14.0 
13.5 
13.0 

10.8 
11. 0 

13.5 
13.4 
13.3 

12.5 
12.8 
13.8 

10  4 

10.4 

8 

10.4 

9         

9.1 
9.2 
9.2 
9.2 
9.2 
9.2 

8.33 
8.33 
8.33 

13.8 
17.0 
17.5 
15.0 
14.0 
14.0 

12.5 
12.0 
12.0 
12.0 
12.0 
12.0 

11.9 
12.0 
11.6 
11.4 
11.4 
13.0 

16.0 
14.0 
13.8 
13.6 
13.4 
13.6 

15.5 
16.0 
15.5 
15.0 
14.5 
14.0 

12.8 
12.6 
12.8 
12.6 
12.0 
11.8 

10.8 
10.6 
11.6 
11.5 
12.5 
14.5 

13.2 
13.2 
13.0 
12.5 
12.0 
11.8 

14.8 
13.0 
12.5 
12.0 
11.6 
11.5 

10  4 

10 

10.4 

11 

10.3 

12 

10.3 

13 

10.3 

14 

10.3 

15 

9.2 

8.33 

13.5 

11.7 

12.5 

13.4 

13.5 

11.6 

12.5 

11.6 

11.4 

10.2 

1« 

9.2 

8.33 

13.0 

11.4 

12.3 

13.0 

13.0 

11.4 

12.3 

11.0 

11.3 

10.2 

17 

9.2 

8.33 

12.9 

11.2 

13.3 

12.9 

12.8 

12.0 

12.2 

10.5 

11.0 

10.2 

18 

9.4 

8.33 

13.0 

11.0 

13.5 

12.8 

12.6 

12.6 

14.2 

10.4 

11.0 

10.1 

19 

9.4 

9.0 

15.5 

11.0 

13.7 

13.0 

12.4 

12.8 

15.2 

13.4 

10.9 

10.0 

30 

9.4 
9.5 
9.5 
9.5 
9.5 

9.1 
9.1 
9.2 
9.5 
9.7 

18.0 
18.7 
16.5 
15.0 
13.5 

11.0 
11.0 
11.0 
10.9 
10.9 

12.7 
18.0 
17.0 
17.0 
17.0 

12.8 
12.4 
14.4 
14.4 
13.4 

12.2 
12.0 
14.5 
16.5 
17.5 

18.0 
23.5 
20.0 
18.0 
16.0 

16.4 
16.4 
16.3 
15.  K 
15.5 

14.0 
14.0 
13.9 
13.6 
13.3 

10.8 
10.7 
10.7  ' 
10.6  ' 
10.6 

10.0 

21 

9.8 

22 

9.8 

33                  

9.8 

24 

9.7 

25 

9.5 

9.8 

12.5 

10.9 

16.5 

13.2 

15.5 

15.0 

15.3 

13.4 

10.5  ' 

9.7 

26 

9.5 
9.5 
9.5 
9.7 
9.7 
9.8 

9.9 
15.1 
16.1 

12.0 
12.0 
12.0 
12.0 
12.1 
12.5 

10,8 
10.8 
10.8 
10.8 
10.8 



16.5 
16.0 
15.5 
24.0 
20.0 
19.0 

13.2 
13.0 
12.8 
11.6 
11.0 

14.0 
13.8 
12.8 
13.5 
17.5 

14.0 
12.5 
12.0 
11.5 
11.2 
11.0 

15.1 
KO 
15.0 
14.8 
14.6 

13.2 
17.2 
17.2 
l.^.O 
14.0 
13.5 

10.5 
10.5 
10.5 
10.5  ' 
11. 0  1 

9.6 

27              

10.0 

28              

10.2 

29         

10.6 

30     

10.6 

31       

10.5 

NoTK-— River  Irozen  over  February  4-11,  inclusive. 
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STREAM   MEASUREMENTS    IN   1905,   PART   IX. 


CANADIAN  RIVER  DRAINAGE  BASIN. 
DESCRIPTIOX  OF  BASIX. 

Canadian  River  rises  in  the  mountains  of  Colfax  County,  N.  Max.,  flows  southward 
across  Mora  and  San  Miguel  counties,  then  turns  to  the  east  and  flows  across  northern 
Texas,  Oklahoma,  and  Indian  Territory,  uniting  with  Arkansas  River  About  80  miles 
above  Fort  Smith,  Ark. 

The  drainage  area  is  wooded  in  the  upper  portion  and  in  Indian  Territory,  but  consists 
of  dry  plains  in  Texas  and  Oklahoma.  There  are  few  tributaries,  Ute  Creek  and  Mora 
and  Sapello  rivers  in  New  Mexico  Ixiing  the  principal  ones.  The  run-oflf  is  very  uncertain, 
varying  from  extreme  floods  to  practically  nothing  in  a  dry  season. 

CANADIAN  RIVER  AT  CALVIN,  IND.  T. 

This  station  was  established  in  1904  by  the  United  States  Weather  Bureau.  It  is  located 
at  the  railroad  bridge  alxjut  one-fourth  mile  west  of  Calvin,  Ind.  T. 

Tlie  channel  is  straight  for  2,000  feet  alx)ve  and  below  the  station.  The  current  is  swift, 
and  is  oblique  to  the  bridge  at  times.  Neither  bank  will  overflow  beyond  the  limits  of  the 
bridge  and  trestle  approach.  The  bed  of  the  stream  is  composed  of  clean  sand,  and  is  shifting. 
There  is  but  one  channel,  divided  by  the  piers  of  the  bridge  and  somewhat  obstructed  by 
old  piles  and  drift  caught  on  them. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  three-span  bridge  to 
which  the  gage  is  attached.  The  bridge  has  a  total  length  of  835  feet,  with  a  trestle  ap- 
proach of  30  feet  at  the  left  bank.  The  initial  point  for  soundings  is  the  face  of  the  right 
abutment,  upstream  side. 

A  standard  chain  gage  is  fastened  to  the  upstream  side  of  the  bridge  near  the  middle  of 
the  stream:  length  of  the  chain,  28.00  feet.  During  1905  the  gage  was  read  once  each  day 
by  the  United  States  Weather  Bureau  observer.  Bench  marks  were  established  as  follows: 
(1)  A  United  States  Geological  Sur\'ey  standard  bench-mark  post,  marked  "715,"  about 
100  yards  west  of  the  Calvin  depot;  elevation,  28.72  feet.  (2)  On  the  right  abutment,  up- 
stream side;  elevation,  20.42  feet.  (3)  On  the  upstream  end  of  the  crossbeam,  353  feet 
from  the  initial  point;  elevation,  26.32  feet. 

Discharge  measurements  of  Canadian  Rivtr  ai  Calvin,  Ind.  T.,  in  1905. 


Date. 


July  28 

July  28 

July  29 

July  29 

September  24 . . 
September  27... 
September  27  . . 

October  10 

November  16... 
November  18... 
December  12... 


Hydrographcr. 


I  Width, 


J.  M.  Giles... 

....do 

....do 

....do 

E.  U.  Kerby. 
J.  M.  Giles... 

....do 

E.  R.  Kerby. 

....do 

....do 

....do 


Feet. 
622 
6-22 
496 
479 
155 
114 
114 
60 


Area  of 
section. 

Smuirr 
feet. 

1,578 

1,533 

1,590 

1,518 

272 

168 

160 

50 

l,ia3 

869 

20:^ 


Mean 
velocity. 

hei^t. 

Feet  per 
second. 

Feet. 

5.38 

4.37 

5.81 

4.32 

4,44 

4.15 

4.26 

4.05 

1.98 

2.40 

1.48 

2.22 

1.46 

2.21 

1.82 

2.00 

3.94 

3.70 

2.90 

3.20 

2.39 

2.70 

Dis- 
charge. 

Second^ 
feet. 

8,496 

8.916 

7,054 

6,466 

539 

248 

233 

91 

4,589 

2,520 

486 
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DaUy  gage  height^  infeety  of  Canadian  River  at  CcUvint  Ind.  T.ffar  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

3.1 
4.4 

2.9 
2.7 
2.3 
2.2 
2.1 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
2.0 
1.8 
1.9 
3.2 
3.3 
2.3 
2.0 
3.0 
2.0 
1.9 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 

Nov 

Dec. 

1 

.3 
.3 
.3 
.2 
.2 
.2 
.2 
.2 
.6 
.8 
1.0 

0.1 

2.1 
1.8 
1.5 
1.2 
1.1 
1.5 
2.0 
1.9 
2.2 
1.8 
1.2 
1.7 
1.6 
1.7 
2.1 
2.0 
1.8 
2.4 
2.2 
2.5 
2.8 
2.3 
2.1 
1.9 
1.8 
1.7 
1.7 
2.0 
2.0 
2.0 
1.6 

1.5 
1.7 
3.2 
2.7 
2.3 
2.0 
4.0 
3.8 
3.4 
3.0 
3.0 
2.6 
2.5 
2.8 
2.5 
2.5 
2.6 
2.4 
3.0 
3.0 
2.9 
2.9 
2.8 
2.7 
2.8 
3.5 
2.8 
6.5 
5.4 
6.0 

4.1 
3.8 
3.3 
3.8 
4.0 
4.1 
3.9 
3.7 
3.5 
3.2 
3.2 
3.4 
4.6 
4.5 
3.7 
3.7 
3.4 
3.1 
3.0 
7.0 
6.0 
6.5 
5.7 
4.1 
3.8 
4.8 
14.8 
8.4 
10.0 
8.0 
7.2 

6.0 
4.8 
4.1 
3.7 
3.4 
3.2 
3.0 
2.8 
2.8 
3.7 
3.2 
3.8 
3.4 
2.9 
2.4 
2.7 
2.3 
2.6 
2.5 
3.8 
2.9 
2.6 
2.2 
2.6 
2.2 
2.5 
2.2 
2.1 
2.8 
2.4 

2.4 
3.1 
3.1 
3.2 
3.1 
3.1 
3.0 
2.8 
2.7 
3.6 
3.2 
3.0 
3.0 
3.0 
3.4 
3.2 
3.6 
3.6 
3.6 
4.1 
3.4 
3.1 
3.2 
3.1 
3.0 
3.4 
2.8 
2.7 
4.2 
3.8 
3.7 

5.2 
2.9 
2.8 
2.7 
2.4 
2.6 
2.9 
4.0 
3.7 
3.4 
3.1 
3.0 
2.9 
3.1 
3.6 
4.2 
5.2 
4.0 
3.6 
3.8 
3.1 
3.0 
2.8 
2.5 
2.4 
2.3 
2.3 
2.2 
2.2 
2.2 
2.1 

2.1 
2.0 
2.2 
2.0 
2.2 
2.0 
1.9 
2.2 
2.7 
4.2 
4.6 
4.7 
4.6 
4.3 
3.7 
3.6 
2.9 
2.8 
2.8 
2.5 
2.5 
2.4 
2.4 
2.4 
2.3 
2.2 
2.2 
2.1 
2.2 
2.1 

1.9 
1.9 
1.9 
2.2 
2.6 
2.2 
2.1 
2.3 
2.6 
2.3 
2.6 
2.5 
2.4 
2.3 
4.4 
3.9 
3.8 
3.2 
3.0 
3.0 
2.9 
2.8 
2.8 
3.1 
2.5 
2.5 
2.5 
3.9 
5.4 
4.9 

4.7 

2 

3.8 

3.3 

3.1 

3.0 

2.8 

?4 

8 

2.2 

9 

2.0 
2.6 

10 

11 

2.6 

12 

2.6 

13 

2.8 

14 

3.0 

15 

2.5 

Ifi 

2.6 

17 

2.6 

18 

.6 
.5 
.5 
.5 
.5 
.3 
'        .2 

1.1 
1.9 
2.8 
2.2 
3.5 
2.7 
2.5 

2.7 

19 

2.6 

20..  .  . 

3.8 

21 

3.6 

22 

3.4 

23 

3.3 

-JM 

3.2 

25 

3.0 

26 

3.0 

27 

2.9 

28... 

.1 
.2 
.1 
.1 

3.0 

29 

3.0 

30 

2.9 

31 

3.0 

Note.— River  frozen  January  13-17,  25-27,  and  February  2-21. 
Station  rating  (able  for  Canadian  River  at  Caltnn,  Ind.  T.,from  July  1  to  November  30, 1905. 


Gaffe 

hei^t. 

Discharge. 

hei^. 

Diacharge. 

Gage 
height. 

Feet. 

Discharge. 
Second- feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

1 
Second-feet. 

Second-feet. 

1.80 

10 

2.80 

1,310    1 

3.80 

4,870 

4.80 

12,160 

1.90 

40  ; 

2.90 

1,570    ' 

3.90 

5,440 

4.90 

13,000 

2.00 

90 

3.00 

1,840    , 

4.00 

6,060    1 

5.00 

13,850 

2.10 

160 

3.10 

2,120    ' 

4.10 

6,720    ' 

5.10 

14,700 

2.20 

260 

3.20 

2,420 

4.20 

7,430 

5.20 

15,600 

2.30 

380    ' 

3.30 

2,740 

4.30 

8,150 

5.30 

16,500 

2.40 

520 

3.40 

3,080 

4.40 

8,910 

5.40 

17,400 

2.50 

680 

3.50 

3,460 

4.50 

9,700 

2.60 

860 

3.60 

3,880    , 

4.60 

10,  .510 

2.70 

1,070    1 

3.70 

4,350 

i 

4.70 

11,330 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  basiHl  on  10  disc'lmrge  measure- 
ments made  during  1905.  It  is  well  defined  Ijctween  gage  heights  2  feet  and  4.5  feet.  Owing  to  the  shift- 
ing character  of  the  stream  the  table  should  not  be  applied  prior  to  July  1,  as  there  were  no  measure- 
ments before  that  date.  The  only  measurement  in  DeccmU'r  indicates  a  decided  change  in  conditions 
fw  that  reason  no  estimate  is  made. 
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EaHmaied  monthly  dischar^  of  Canadian  River  at  Calvin,  Ind.  T.,for  1906. 


Month. 


July 

August 

September. 

October 

November. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


7,420 
15,600 
11,330 

8,910 
17,400 


520 

160 

40 

10 

40 


The  period. 


2,742 
3,017 
2,087 
476 
2,500 


Total  in 
acre-feet. 


168,600 
185,500 
134,200 
29.270 
148,800 

656,400 


CANADIAN  RIVER  NEAR  LOGAN,  N.  MEX. 

This  station  was  established  June  29, 1904,  by  W.  G.  Russell.  It  is  located  at  the  bridge 
of  the  Chicago,  Rock  Isladd  and  Pacific  Railroad,  1  mile  west  of  the  depot  at  Logan,  N.  Mex- 
The  station  was  discontinued  February  26,  1905,  though  dischai^e  measurements  were 
made  afterward. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Watcp- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  160-162. 

Discharge  measurements  of  Canadian  River  near  Logan ^  N.  Mex.,  in  1906. 


Date. 

Hydrographer. 

vL'iAth     Area  of       Mean     '      Dis- 
^**'^"-   section,    velocity,     charge. 

October  10 

Rarl  Patterson, 
do 

Feel. 
30 
43 

Square 
feet. 

22 

43 

Feet  per    Second- 
second.   1     feet. 

0.61  i               14 

November  20 

1.70  !                   73 

t  River  i 

Jan. 

2.0 
2.0 
2.0 
2.0 
2.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

1 

DaUy 

gage  height ,  in  feet,  of  Canadian 

near  Logan 

,N.Mex 

.,for  1906. 

Day. 

2  n 

Feb. 

Day. 

Feb.    ' 

Day. 

J.n. 

Feb. 

1 

2.1 
2.1 
2.1 
2.1 
2.2 
2.2  , 

12 

2.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2.1 

2.2 

2.85 

3.25 

2.65 

23 
24 
2.'> 
26 
27 
28 
29 
30 
31 

2.0 

9  ft 

2                            '20 

13 

2.0           2  6 

3                            '2.0 

14. 

2.0  ;        2.55 

4     .                        1        2.0 

15 

2.0           2.4 
2.0    

5 

2.0 

16 

6 

2.0 
2.0 
2.1 
2.1 

17...     . 

2.0 

7 

2.2 
2.1 
2.1 
2.1 
2.0 

18. 

2.2    

8 

19 

2.2 
2.2 

9 

20 

10 

11    

2.1 
2.1 

21 

22 

1 

MORiV  RIVER  AT  LA  CUEVA,  N.  MEX. 

This  station  was  established  August  25, 1903,  by  M.  C.  Ilinderlider.  It  is  located  at  the 
wagon  bridge  at  the  village  of  La  Cueva,  N.  Mex.  La  Cueva  is  situated  in  the  Mora  land 
grant,  26  miles  directly  north  of  Las  Vegas.  During  the  flood  of  September  29,  1904,  the 
bridge  to  which  the  gage  was  attached  was  carried  away  and  as  a  result  records  were  discon- 
tinued for  the  remainder  of  the  year.  The  station  was  reestablished  April  29,  1905,  at  the 
old  section,  the  bridge  having  been  replaced. 
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This  station  is  one-fourth  mile  below  the  dam  site  of  the  La  Cueva  reservoir,  and  was  estab- 
lished to  determine  the  amount  of  water  available  for  storage  in  the  reservoir  for  use  on  val- 
ley lands  below.  The  Mora  canal  diverts  wat«r  from  Mora  River  a  short  distance  above  this 
gaging  station.  At  low  water  practically  the  entire  flow  of  the  river  is  divert<'d  by  this  canal, 
part  of  it  being  at  times  used  for  power  for  a  gristmill  and  returned  to  the  river  above  the 
station.  At  other  times  the  entire  volume  in  the  canal  is  carried  through  to  a  system  of 
storage  reservoirs,  below  which  the  water  is  used  for  irrigation.  No  data  of  value  concern- 
ing the  canal  have  been  secured  during  1905. 

The  channel  is  straiglit  for  50  feet  above  and  120  feet  below  the  station.  The  Ix'd  of  the 
stream  is  composed  of  solid  rock  which  is  partly  covered  with  a  loos*^  deposit  of  shifting  sand 
and  gravel.  The  left  bank  consists  of  sand  and  gravel,  is  low,  and  overflows  at  high  water. 
The  right  bank  is  a  series  of  sandstone  ledges.     Then*  is  but  one  channel  at  all  stages. 

The  bridge  from  which  discharge  measurements  are  made  is  not  quite  at  aright  angle  to 
the  stream  flow. 

The  original  gage  was  a  vertical  rod  fastened  to  the  west  end  of  the  north  abutment  of  the 
bridge.  April  29,  1905,  a  staff  gage  was  fastened  vertically  to  the  wt»st  side  of  the  south 
abutment  of  the  bridge,  the  datum  being  1 .32  feet  above  that  of  the  original  gage.  During 
1905  the  gage  was  read  twice  each  day  by  Hugh  Loudon,  secretary  of  the  La  Cueva  Land 
and  Cattle  Company.  The  bench  mark  is  a  cross  cut  in  the  vertical  face  of  the  limestone 
ledge  just  above  the  south  end  of  the  bridge,  marked  '*U.  S.  G.  S.,  B.  M.;"  elevation,  4.51 
feet  above  the  datum  of  the  new  gage. 

Information  in  regard  to  this  station  iscontaint^  in  the  following  Water-8upply  Papers  of 

the  United  States  Geological  Survey. 

Deocription:  90,  p  249:  131,  pp  162-163. 
Gage  heights:  -99,  p  249;  131,  p  163. 

Discharge  meaauremerUs  of  Mora  River  ai  La  Ctieva,  N.  Mex.j  in  J905. 


August  1 do 


IRR  173—06- 


Width. 

Area  of 
9Cx;tion. 

Moan 
velocity. 

Gaco 
height. 

Feet. 

*P" 

Feet  per 
second. 

Fret. 

24 

C9 

4.50 

3.40 

18 

15 

1.60 

.85 

22 

20 

1.70 

1.10 

Dis- 
charge. 


Second- 
feet. 

310 
24 
34 
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STRKAM    ME.VSTJREMENTS    IN    1905,    PART    IX. 
Daily  gage  height,  in  feet,  of  Mora  River  at  La  Cueixi,  N.  M ex.,  for  1^)05. 


Day. 

Feb. 

Mar. 

0.55 
a.  7 

.85 
'.85 

.85 
1.5 
1.3 

Apr. 

1.0 
.75 
.75 
.7 
.7 
.8.5 
1.15 
1.4 
1.6 
1.7 
1.7 
1..5.5 
1.5 
1.45 
1.4 
;.45 
1.4 
1.45 
1.5 
«1.5 
1.5 
1.55 
2.1 
2.0 
2.1 
2.3 
2.9 
3.0 
3.3 
3.3 

May. 

June. 

2.2 
2.2 
2.2 
2.7 

2.1 
2.0 
2.0 
1.9 
1.8 
1.7 
1.6.5 
1.6 
al.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1.2 
1.1 
I.a5 
1.0 
.9 
.9 

July. 

0.85 
.8 
.8 
.8 
.8 
.8 
.75 
.75 
.8 
.75 
.75 
.75 

.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.9 
.9 
.8 
.75 
.7 
a.7 
.75 
.75 
.8 
.9 

Aug. 

1.1 

1.5.5 

1.4 

1.5 

1.4 

1.7 

1.4 

1.4 

1.3 

1.2 

1.2 

1.1 

1.1 

1.1 

1.0 

1.0 

.95 

.9 

.85 

.85 

.75 

.7 

.8 

.8 

.8 

.8 

.8 

.8 

.7 

.7 

a.  75 

Sept. 

«0.8 
.85 
.85 
.9 
1.0 
.9 
.8.5 
.9 
.9.5 
.9.5 
.9 
.9 
.85 
.85 
.8 
.75 
.8 
.8 
.8 
.6 
.55 
.55 
.6 
.6 
.6 
.65 
.7 
.6 
.7 
.6 

Oct. 

0.8 
.9 
.9 
.9 
.9 
.9 
.8 
.8 
.8 
.8 
.7 
.8 
.8 
.8 
.8 
.6 
.8 
.8 
.8 
.75 
.95 
.9 
.9 

1.0 
.95 
.95 
.9 
.95 
.9 
.9 
.9 

Nov. 

0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.95 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

i.a5 

1.0 
.9 
.9 
.9 
1.1 
1.0 
1.0 
1.0 

I>cc. 

1    .    .            

3.2 

3.4 

3.4 

3.0 

2.8 

2.5 

2.5 

2.  .55 

2.9 

2.6 

2.4 

2.4 

2.4 

2.3 

2.2 

2.4 

2.5 

2.5 

2.6 

2.7 

2.5 

2.4 

2.5 

2.5 

2.3 

2.5 

2.3 

2.4 

2.2 

2.1 

2.2 

0.9 

■2..... .::;;;: 

.9 

3 

.0 

4                            .         .      

.9 

.9 

G 



.9 

.ST. 

8 

9 

10 

11 

12 

13 

1.1 
1.1 
1.1 
1.05 
al.05 
1.05 
1.05 
1.05 
^1.0 
1.0 
.8 
.8.5 
.9 
.85 
.8 
.8 
.75 
.8 
.8.5 
a.8 
.75 
.65 
.75 
.7 

1.0 
.9 
.95 
.85 
.9 
.9 

14 

15 

16 

.9 
.9 
.9 

17 

.9 

18 

.9 

19 ' 

1.0 

20 

1.05 

21 

.9 

22 

0.4 
.45 
.45 
.45 

.6 

.9 

2^ 

24 

25.      .     ..              .       . 

26 

27 

28 

29 

30.      .     . 



31 

1 

Note.— River  frozen  December  23-31. 


o  Interpolated. 


Station  rating  table  for  Mora  River  at  La  Cueva,  N.  Mex.,from  February  22  to  December  22, 

1905. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

j 
Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet 

DiJK-harge 
Second-frtl 

Second- feet. 

Feet. 

Second-feel 

Feet. 

Second-feet 

0.'20 

12 

1.10 

34 

2.00 

105 

2.90 

J2\ 

0.30 

13 

1.20 

39 

2  10 

115 

3.00 

210 

0.40 

14 

1.30 

45 

2.20 

126 

3.10 

2.5.- 

0.50 

16  : 

1.40 

52 

2.30 

138 

3. '20 

274 

0.60 

18     . 

1.50 

60 

2.40 

151 

3.;» 

292 

0.70 

21 

1.60 

68 

2.50 

164 

3.40 

310 

0.80 

24 

1.70 

77 

2.(i0 

178 

0.90 

27 

1.80 

86 

2:70 

mi 

1.00 

30 

1.90 

95 

2.80 

208 

The  above  table  is  applicable  only  ior  open-channel  conditions.  It  is  based  on  three  discharge  meas- 
urement.s  made  dunng  1905.  On  account  of  the  small  number  of  measurements,  it  should  be  considered 
as  only  approximate. 
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Estimated  monthly  discharge  of  Mora  Rhrr  at  Im  Cuevnj  N.  M ex.,  for  1(K)5. 


Month. 


February  22-28. 

Mftreh..... 

April..... 

May 

June  (2Sdays).. 

July 

August 

September 

October 

NoTembw" 

DecembOT  1-22. . 


The  period. 


IMst'hargo  In  »ocond-fwt. 

Total  in 

Maximum. 

Hlflimum.  1    Uoan. 

acn»-fcet. 

\H 

14 

1,"..  7 

218 

60 

17 

2g.2 

1,7^ 

202 

21 

87.1 

5,183 

310 

115 

175. 

10,760 

103 

27 

72.6 

3,000 

27 

21 

22.8 

1,402 

77 

21 

a-i.o 

2, 152 

30 

17 

33.2 

1,380 

30 

18 

25.4 

i,rm 

34 

27 

27.8 

',GrA 

32 

26            27.5 

1.3()0 

1       . 

30»H40 

SAPKLLO  RIVER  AT  LOS  ALAMOS,  N.  MEX. 

This  st4ition  was  established  August  22,  1903,  by  M.  C.  Hinderlider.  It  is  located  at  a 
ford  (TCKsing  Sapello  River  at  a  point  about  one-fourth  mile  due  north  from  Los  Alamos, 
N.  Mex.  Los  Alamos  is  about  13  miles  north  of  I^as  Vegas.  The  estabhshment  of  tlii.s  .sta- 
tion wa.s  for  the  purpose  of  determining  the  available  amount  of  water  for  prosi)ective  diver- 
sion into  the  San  Guijuela  reservoir  for  the  Las  Vegas  project. '  This  basin  lies  alx>ut  6 
miles  northwest  of  Las  Vegas. 

Tl]e  channel  at  the  cable  is  about  125  feet  wide  and  is  straight  alxivo  and  lx*low  for  200 
feet  each  way.  The  bed  is  composed  of  bowlders,  cobblestones,  sand,  and  gravel.  The 
banks  are  of  alluvial  material,  which  erodes  easily,  and  are  alxnit  10  feet  high.  There  is  but 
one  channel  at  all  stages.  Gage  heights  range  from  0  to  5  feet.  The  current  is  strong  at  all 
stages. 

Dist'harge  measurements  were  originally  made  by  wading.  In  March,  IIXM,  a  cable,  car, 
and  tagged  wire  were  installed  for  use  during  high  water. 

The  original  gage  was  an  inclined  staff  .500  feet  below  the  cable.  Septemlx*r  29,  1904,  the 
gage  was  destroyed  by  a  disastrous  flood  which  swept  down  this  valley.  Records  were  dis- 
continued until  April,  1905,  when  a  standard  chain  gage  was  installed  near  the  cable,  al>out 
400  feet  above  the  location  of  the  original  gage.  This  gage  is  fastened  to  a  cantilever  arm 
on  the  right  bank.  Tlie  length  of  the  chain  is  15.44  feet.  During  1905  the  gagc»  was  read 
by  W.  S.  Frank,  jr.  The  bench  mark  is  a  nail  driven  into  the  post  supporting  the  cable  at 
the  right  bank;  elevation,  11.50  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pajx^rs 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  240-250;  131,  pp  166-167. 
Discharge:  99,  p  250;  131,  p  167. 
Gage  heights:  99,  p  250;  131  p  168. 

Discharge  measurements  of  Sapello  River  at  Los  Alamos,  N.  Mex.,  in  1005. 


Date. 


Ilydrographer. 


Width.' 


A  roa  of 

softion. 


Mrari 
velocity. 


hoi^'ht.    I  charge. 


February  3  .... ,  R.I.  Meeker. 

April  28 do 

July  1 do 

August  2 do 


NoTS.— Measurements  made  at  different  sections. 


et. 
12 

Square 
feet. 
13 

Frrt  per 

second. 
2.23 

Second- 
Feet,           frrt. 
0.90                   29 

73 

91 

5. 2.'') 

2.60  1              478 

12 

7.5 

l.(W 

.40  j                 13 

12 

*^ 

i.t:^ 

.65                  19 
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Daily  gage  height,  in  feet,  of  SapeUo  River  at  Los  Alamos,  N.  Mti.,  for  1905. 


Day. 

Feb. 

2 

3 

0.9 
.9 

4 

5..                

6 

1.0 

7 

.9.5 

10. 

11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28., 
29., 
30. 
31., 


Mar. 


2.0 

1.75 

1.7 

1.7 

2.75 

2.15 

1.75 

1.65 

1.6 

1.55 

1.5 

1.5 

1.4 

1.4 

1.4 

1.3 

1.25 

1.15 

1.15 

1.15 

1.2 

1.2.'i 

1.25 

1.25 

1.25 

1.25 

1.25 

1.15 

1.15 

1.25 


Apr. 


1.5 

1.6 

1.55 

1.65 

1.8.') 

1.9 

1.95 

1.85 

1.85 

1.85 

1.8 

1.8 


1.6 

1.6 

1.55 

1.55 

1.5.5 

1.5 

1.5 

1.6 

2.4.5 

3.45 

3.8 

3.35 

3.05 

2.5 

2.45 

2.4 


May.    June. 


2.25 

2.  .55 

2.45 

2.0 

2.0 

1.85 

l.a5 

1.85 

1.9 

1.75 

1.75 

1.7 

1.7 

1.65 

1.6 

1.5.5 

1.6 

1.7 

1.8 

1.8 

1.85 

1.75 

1.75 

1.7 

1.6 

1.6 

1.55 

1.5 

1.4.5 

1.45 

1.4 


1.4 

1.4 

1.4 

1.35 

1.2 

1.15 

1.1 

1.45 

1..35 

1.25 

1.25 

1.2 

1.2 

.95 

.9 

.9 

.75 

.7 

.65 


.65 
.45 
.55 
.55 
.55 
.45 
.35 
.35 
.4 


July. 
0.4 

Aug. 

Sept. 

Oct. 

Nov. 

0.7 

0.1 

0.1 

0.1 

.4 

.7 

.15 

.3 

.65 

.3 

.65 

.15 

.25 

1.15 

.2 

.8 

•1 

.0 

.7 

.15 

•' 

.0 

.7 

.35 

.15 

.0 

.6 

.8.5 

.0 

.5 

.0 

1.3 

.0 

1.2 

.0 
.1 

.6 
.5 
.45 

.1 

.35 
.35 

.15 

.3 
.2 

.1 

.25 

.1 

.2 

.1 

.2 

.9 

.05 

.2 

.45 

.2 

.6 

.4 

.2 

.25 

.2 

.15 

^ 

.15 

.1 

.2 

1.9 

.1 

.15 

.2 

.9 

.15 

.15 

.2 

.9 

.2 

.2 

.1 

.9 

1.35 

.15 

Dec. 

0.8 
.8 
.8 
.6 
.6 
.6 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 


UTK  CREEK  NEAR  LOGAN,  N.  MEX. 

This  station  was  ostabli-shod  August  12,  1904,  by  W.  G.  Ru.ssc]l.  It  is  located  about  7 
miles  northwest  of  Ix>gan,  N.  Mex.,  and  about  4  miles  above  the  nioutli  of  Ute  Creek,  near 
tln'  old  Martinez  hou.se. 

The  ehannel  is  straight  for  about  300  feet  above  the  station.  The  current  is  sluggish  at 
low  and  swift  at  high  stages.  The  right  bank  is  low,  clean,  and  subject  to  overflow.  The 
left  bank  is  high,  rocky,  and  wooded,  and  does  not  overflow.  The  bed  of  the  stream  is 
compo.sed  of  clean  sand  and  is  shifting.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  at  low  water  by  wading  near  the  gage.  Discharges 
for  high  stages  must  be  comput<*d  from  the  slope  and  cro.ss  st^ction.  The  initial  point  for 
soundings  is  at  the  gage  on  the  left  bank  of  the  stream. 

The  original  gage  was  wtLshed  out  May  23,  1905.  A  new  gage  was  established  at  the 
same  datum  June  30,  190.'),  the  record  being  kept  in  the  meantime  by  measuring  down 
from  a  Ix'nch  mark.  The  new  gage  is  an  inclined  staff  fastened  to  the  rock  on  the  left  bank 
of  the  creek,  about  100  feet  alK)ve  the  site  of  the  old  gage.  During  1905  the  gage  was  read 
once  each  day  by  Manuel  Martinez.  Bench  marks  were  established  as  follows:  (1)  A  cross 
painted  on  the  top  of  a  rock  on  the  left  bank  200  feet  below  the  gage;  elevation,  5.51  feet. 
(2)  The  head  of  a  bolt  set  in  a  rock  14  feet  west  of  the  gage;  elevation,  3.46  feet.  (3)  A 
cross  cut  in  a  sandstone  ledge  directly  over  the  gage;  elevation,  11.89  feet.  Elevations 
refer  to  the  datum  of  the  gage. 
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A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Pa|X'r  No.  131,  UniU^d  StaU^s  Geological  Survey,  pp.  170-171. 

Discharge  rrieasurements  of  Ute  Creek  near  Logan^  N.  J/w.,  in  10O5. 


Date. 


.\pril3 

J  ::tcG 

June  30 

July  1 

July  1 

July-1„... 

July  1 

July  2 

July  2 

-\ugu»t  20. 
October  10. 

November  20 .  ..| do 

Dwember  l'y...\ do 


Hydrograpber. 


J.  M.  Giles 

Earl  Patterson . 
do 


Width, 


Feet. 

e 

36 
10 
68 
68! 

70  I 

54 

84 

7 

1 


A  rea  of 

sect  ton. 

Moan 
velocity. 

4.3 

Fert  per 
Merond. 

0.!M» 

13.1 

1.35 

1.71 

.73 

.W 

3.31 

46 

3.13 

67 

3.98 

74 

4.22 

32 

2.  ,50 

2") 

2.42 

2 

.63 

.13 

.14 

4.9 

lAH 

17 

!.i:i 

heigl 


Age 

iKht. 


Fret. 
0  :*) 

.80 

l.-V) 
1..30 
.  1.60 
1.70 
1.15 

i.tr, 

,75 
.70 

.•K) 
1.  fO 


Dis- 
charge. 

Secfmd' 
feet. 
3.9 
17.7 
1.3 
194 
14.1 
266 
311 

m 

fiO 
1.4 
.02 
.'..  I 

19 


Daily  gage  heigfU,  in  feet,  of  Ute  Creek  near  Ijogan,  N.  Mer.^for  VMX'). 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1... 

0.3 
.3 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.3 
.3 

.5 
.5 
.5 
.5 
.5 
.5 

0.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.4 

•^ 
.4 

.3 

.3 

.8 

1.1 

.9 

.9 

1.6 

1.4 

1.1 

.9 

.9 

0.8 
.8 
.8 
.8 
.0 
.8 
.8 
.6 
.6 
.6 
.4 
.9 
.9 
.9 
.9 
.8 
.8 
.8 
.4 
.4 
.5 
.5 
.6 
.6 
.6 
.6 
.5 
.4' 
.3 
.3 
.3 

0.6 

3.8 

2.9 

2.2 

1.8 

1.6 

1.4 

1.2 

1.1 

.9 

.9 

.9 

.9 

.8 

.8 

.4 

.4 

.4 

.4 

.3 

.4 

.4 

3.5 

3.8 

3.3 

2.5 

2.1 

1.5 

1.0 

.9 

0.8 

.6 

.5 

.4 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

1.6 

.9 

.8 

8.8 

5.3 

3.9 

8.8 

3.9 

2.2 

1.9 

1.7 

1.5 

1.2 

2 

.9 

3 

.6 

4 

.5 

.6 
.6 

6 

.8 
.8 

8. 

.8 

9 

.8 

10 

.9 

IJ 

12 

.9 

.8 

U 

.6 

H 

.5 

15 

.3 

16 

.2 

17 

.2 

IS  ..               

.2 

19 

.2 

20 

.2 

21.     . 

.4 

22.... 

.3 

2? 

24.. 

.2 

•25 

.2 

26 

.2 

27 

.2 

28 

.2 

29 

.5 

3Q 

1.8 

31 

NoTB.-CweIr  dry  October  7  to  November  7.  inclusive. 


July. 


Ann.     i><'pt-  I   <>«t.      .Nov.  ;   Div. 

I  1 


9  I 

8 

5 

9 

1 

3 

9 

:\ 

9 
4 

0 

0 
.9 
.1 
.9 
.H 
•''• 

.6  I 


8 

0.8    . 



8 

.8    . 

8 

.8    . 

S 

.8    . 

9 



9 

4 

1 

1.2 

5 

2.1 

8 

1.9 

S 

1.5 

6 
1 

I.S 
1.8 

1.9 
1.9 
1.0 


1.1 
1.1 

I.I 

9 

.9 

9 

9 

9 

'.0 

2.  H 

l.fi 

1. 3 

.9 

1.3 

.9 

1.3 

.8 

1.3 

.8 

1.3 

.8 

1.2 

1 

1.2 
1.1 
1.1 
1.0 
.9 


.fi 
.6 
.6 
.6 
1.4 
1.2 
1.2 
1.2 
1.2 
1.2 


1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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STREAM    MEASUREMENTS    IN    190;'),    PART    IX. 


BE  AVER  CREEK  AT  HEAVER,  OK  LA. 

This  station  was  established  March  29,  1904,  by  \V.  G.  Russell,  and  was  discontinued 
December  31,  1905.  It  is  located  just  below  the  ford  about  one-fourth  mile  north  of 
Beaver,  Okla. 

The  channel  is  straight  for  about  300  feet  above  and  below  the  station  and  about  95  feet 
wide  at  ordinary  stages.  During  the  flood  of  July,  1904,  the  river  was  2,547  feet  wide  along 
the  highway  and  across  the  ford,  and  the  stream  bed  was  eroded.  The  current  is  sluggish 
at  low  wat<»r,  but  has  a  good  current  at  high  stages.  Both  banks  are  low,  clean,  and  liable 
to  overflow.  The  l)ed  of  the  stream  is  composed  of  clean  sand  and  is  shifting.  There  is  but 
one  channel  at  all  stages. 

Discharge  measurtmients  are  made  at  low  water  by  wading.  It  is  not  possible  to  make 
high-wat^r  measurement's  in  this  vicinity,  and  the  discharge  during  floods  must  Iw  comput4»d 
from  the  slope  and  cross  section.     The  initial  point  for  soundings  is  at  the  gage. 

The  original  gage  was  destroyed  July  9,  1904.  A  new  inclined  gage  at  the  same  datum 
was  fastened  to  posts  driven  into  the  bank  of  the  river.  June  18,  1905,  a  similar  ga^e  was 
erected  440  feet  downstream  and  was  set  to  give  the  same  reading  at  gage  height  0.80  foot, 
the  datum  being  0.44  foot  lower  than  that  of  the  upper  gage.  By  reading  both  gages  at 
flood  stage  the  surface  slope  may  be  obtained.  During  1905  the  gage  was  read  once  each 
day  by  Logan  Rock.  The  bench  mark  is  the  top  of  a  pine  stake  about  0.5  foot  above  the 
surface  of  the  ground,  15  feet  south  of  the  gage;  elevation,  5.00  feet  above  gage  datum. 

A  description  of  this  station  and  gage  height  and  di.scharge  data  are  contained  in  Water- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pp.  171-172. 

Discharge  measurements  of  Beaver  Creek  at  Beater,  OUa.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
36 

48 
48 
40 

Area  of 
set^tion. 

Mean 
veloelly. 

Feet  per 
gee.ond. 

1.11 
1.26 
1.24 
1.33 
1.42 
1.55 
1.94 
2.45 
2.84 

height. 

Dis- 
charge. 

June  17 

J.  M.  Cti\e»                                   

Square 
feet. 

38 

32 

26 

32 

56 

61 

200 

345 

52.5 

Feet. 

0.87 

.82 

.79 

.9.5 

1.15 

1.20 

2.00 

3.00 

4.00 

Second- 
feet. 

42 

June  18 

do     .                     

40 

June  19 

.do 

33 

August  25      ,  . 

..do 

42 

November  23 

K.  Patterson                            .j* 

79 

November  Z^ . . 
(°) 

do 

J.  M.  (liles ' 

95 
388 

do                                                    ..J 

845 

.do    .. 

1,491 

(a)  Computed  from  slope  measurements,  using  Kuttcr's  formula. 
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Daily  gage  height,  in  feet ,  of  Beai'er  Creek  at  Beater,  Olla.,  for  0)0,5. 


Day. 

Jan. 

... 

l.l 

, 

1.05 

3 

.9 

4 

.9 

•S..       . 

.9 

6 

.85 

.85 

8 

.S.'i 

9 

.8 

10 

.8 

n 

.8 

12. .   . 

.H5 

13....:.. ;.:." 

.9 

14 

.9 

15 

.9 

16.... 

.9 

r 

9 

18 

.9 

19.. 

.9 

20 

1.1 

21 

1.1 

22 

1.5 

23.. 

1.5 

24 

1.4 

25 

1.2 

26 

1.3 

27. 

1.25 

28 

1.25 

29 

I  9 

30 

1.25 

31 

1.2 

Feb. 

Mar. 

Apr. 

1.2 

1.3 

i.a5 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2 

1.3 

1.2 

1.5 

1.3 

1.15  1 

1.4 

1.3 

l.l 

1.3 

l.i*5 

I.a5 

1.2 

1.35 

1.05' 

1.2 

1.4.5 

1.0 

1.15 

1.45 

i.a5 

1.15 

1.45 

i.a5 

1.15 

1     1.5 

i.a5 

1.1 

1.5 

1.5 

1.5 

1.6 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.3 

1.2 

1.15 

1.15 

1.15 

1.15 


I 


1.05 
1.05 
LOS 
1.0 
1.0 
1.05 
1.05 
1.05 
1.05 
l.a5 
1.0 

.Oi 

.9 

.9 

.85 

.K5 

.H 

.« 

.85 


1.1 

1.05 

1.2 

1.1 

1.05 

1.05 

1.1 

1.1 

1.0 

1.0 

l.a5 

2.0 

2.1 

2.0 

3.0 

2.7 

2.1 

1.7 


1.4 

1.3 
1.2 
1.2 
1.1 
1.1 
1.2 
1.3 
1.1 
1.0.5 
l.a5 
1.0 
1.0 
1.0 
.95 
.95 
1.0 
1.0 
l.a5 
1.1 
1.1 
1.8 
1.6 
3.0 
2.6 
2.7 
3.1 
2.6 
9  5 


I 


1.8 

.6.5 

1.7 

.6.5 

1.7 

.6 

1.65 

.6 

1.4 

.&5 

1.2 

1.15 

.75 

1.1 

.6.5 

1.1 

.6.5 

1.4 

.65 

1.4 

.6 

1.3 

.55 

1.2 

.5 

1.1 

.5 

.8 

.75 

.85 

.85 

.8 

.8 

.8 
1.15 
1.0 
1.0 

.85 

.85 

.8 


.4 
.4 

.35 
.45 
.4 
.4 

.35 

.85, 
.75  ' 
1.6    ! 

.8^ 
.8^ 
.8 


o.    i 


.6 

.5 

.5 

.8 

.75 

.75 

.6 

.5 
1.2 
1.0 

.5 

.5 

.45 
l.ft5 
1.0 
1.0 

.85 

.8 


AUK. 

Sept. 

Oft. 
0.3 

Nov. 
0.8 

0.4 

0.45 

.45 

.4.', 

.3 

.8 

.a5 

.5 

.25 

.8 

.3 

.4 

.6 

.8 

1.1 

.45 

.6 

1.2 

.9 

.9 

..5.5 

1.1 

.85 

1.0 

.45 

1.0 

I 


i.a5  ' 
1.1 
1.2 
1.2 

.... 

1.3 
1.4 

1.3   I 

1.25 
1.1 

1.0    I 


..55 

.5 

.45 

.45 

.4 

..^5 

.3 

.3 


1.0 

1.2 

1.15 

1.1 

1.1 


6 

a5 

1.1 

l.a5 

65 

1.0.5 

6.5 

i.a5 

7 

i.a5 

7 

1.0 

7 

1.0 

75 

.9'. 

75 

9 

8 

At 

8 

1.5 

8 

1.5 

85 

1.4 

85 

l..^'. 

85 

1..^5 

8 

l..i'. 

8 

1.3 

8 

1.3 

85 

1.25 
1.25 
1.2 
1.15 
1.15 
1.15 
1.1 
1.1 
l.l 
1.0 
.9 
.9 
.9 
.95 
.95 
.95 
1.0 
1.0 
1.0 
l.(»5 
1.(15 
l.l 
1.1 
1.1 
1.15 
1.2 
1.25 
1.3 
1.4 
1.4 
1 .  45 


NORTH  FORK  OF  CANADIAN  RIVKR  NEAR  WOODWARD,  OKI.A. 

This  station  was  established  September  13, 1903,  by  W.  G.  Rus.s«'ll.  It  is  lorated  7  niilrs 
east  of  Woodward,  at  the  railroad  bridge. 

The  channel  is  straight  for  200  feet  above  and  tielow  the  station.  The  right  bank  is  high 
and  not  liable  to  overflow.  The  left  bank  is  low  and  liable  to  overflow  under  the  bridgt'; 
there  are  scattering  trees  along  the  bank.  The  bed  of  the  stream  is  sandy  and  shifting. 
There  is  but  one  channel,  broken  by  two  piers  at  low  water  and  five  piers  at  high  water. 

Discharge  measurements  are  made  from  the  six-span  railroad  bridge,  which  has  a  total 
length  l^etween  abutments  of  360  feet.  The  initial  point  for  .soundings  is  at  the  west  end  of 
the  bridge. 

The  original  gage  is  painted  on  the  west  face  of  the  second  pier  from  the  west  end  of  the 
bridge.  A  standard  chain  gage  is  fastened  to  the  downstream  guard  rail  of  the  bridge; 
length  of  chain,  18.44  feet.  Dunng  1905  the  gage  was  read  by  Adolph  Mueller.  The  Ix'nch 
mark  is  the  bottom  of  the  coping  stone  of  the  pier  at  the  top  of  the  gage,  elevation,  7.(X)  feet 
above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99.  p  245;  131,  pp  172-173. 

Ditcbarge:  131,  p  173. 

0h<  btigbU:  M,  p  246;  131,  p  173. 
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STRKAM    MEASUREMENTS'  IN    1905,    PART    IX. 


DiscJiarge  measurements  cf  North -Fork  of  Canadian  River  near  Woodward^  Okla.j  in  1905. 


Dale. 


IIydro[;rapher. 


March  30 .  . 

April  2 

.\pril  0 ' do 

April  15 ' do 


W.  \V.  Schlccht. 
....do 


May  2. 
May  3 . 
June  8. 


W.  rj.  Russell.. 

do 

J.M.  Giles 

June  8 do 

J  une  19 1  Earl  Patterson . 

June  22... ' do 

July  21 do 

August  17 1 do 

August  29 do 


September  19 
Octol)er  20. . . 
Octolier  28. . . 

November  27 do 

December  17.. do 


....do 

J.M.Giles 

Earl  Patterson. 


Width. 


Area  of 


Feet. 
54 
172 

185 
160  ' 
157  I 
106 
142  I 

66  \ 
162  I 

81 


Square 
feet. 

104 

148 

224 

130 

488 

351 

123 

173 

63 


27 
37 
10 
25 
178 
101 


Mean 
velocity. 

Gage     i 
heiglit.   1 

Feet  per 
second. 

Feet. 

1.54 

2.50 

1.21 

2.6.5 

1.34 

2.96 

1.46 

2.76 

1.77 

3.40 

.    2.16 

3.20 

1.57 

2.  as 

,     1.18 

2.65 

1.79 

2.40 

1.76 

2.90 

1.46 

2.30 

1.77 

3.50 

1.45 

2.10 

1.40 

2.30 

.90 

1.85 

1.26 

2.20 

1.28 

2.90 

1.31 

2.80 

Dls- 


Second- 
feet. 


161 
179 
310 
191 
865 
759 
193 
205 
113 
346 

71 
500 

40 

52 
9 

31 
230 
133 


Daily  gage  heigJit,  in  feet,  of  North  Fork  o/*  Canadian  River  near  Woodwardf  OJda.yfor  1005. 


Day. 

Jan. 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.7 
2.7 
2.7 
2.7 
2.8 
2.9 
2.9 
2.0 
2.9 
2.9 
2.8 
2.8 
2.8 

Feb. 

Mar. 

2.9 
2.8 
2.8 
2.7 
2.9 
3.3 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.9 
2.9 
3.0 
2.9 
2.fi 
2.8 
2.8 
2.8 
2.8 
2./ 
2  6 
2.6 
2.6 
2.5 

Apr. 

2.6 
2.6 
2.6 
2.8 
2.9 
2.9 
3.0 
3.0 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.6 
2.6 
2.8 
4.0 
3.8 
3.6 
3.6 
3.6 
4.6 

May. 

June. 

July. 

Aug. 

2.6 
2.6 
2.5 
2.3 
2.2 
2.2 
2.1 
2.1 
2.0 
1.9 
1.9 
1.9 
3.3 
3.1 
3.0 
5.0 
3.0 
3.6 
3.0 
2.8 
2.8 
2.6 
2.5 
2.3 
2.2 
2.2 
2.2 
2.2 

1.9 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.9 
2.9 
2.9 
2.9 
3.1 
3.1 
3.1 
3.0 
2.9 
2.9 
2.9 
2.9 

3.5 
3.4 
3.2 
3.0 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.8 
2.8 
2.7 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.6 
2.8 
3  8 
3.6 
3.2 
3.1 
3.1 
3.1 
3.9 
3.5 
3.1 

3.9 
3.8 
3.6 
2.9 
2.9 
2.9 
2.8 
2.7 
2.6 
2.6 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
3.4 
2.9 
2.8 
2.8 
2.6 
2.4 
2.0 
2.0 
2.0 

2.0 
2.2 
2.0 
1.8 
1.8 
1.8 
1.9 
1.9 
2.1 
2.2 
2.1 
2.1 
2.1 
2.1 
2.0 
J. 9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.9 
1.8 
2.8 
2.8 
2.6 
2.3 
2.3 
2.3 
2.9 
2.7 

1.9 
1.8 
1.8 
1.8 
1.8 
2.0 
1.9 
2.1 
2.5 
2.4 
2.5 
2.5 
2.4 
2.4 
2.3 

2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
1.0 
1.0 
1.9 
1.8 
1.8 

1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.7 
1.8 
1.8 
1.9 
1.9 
1.9 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.3 

2.3 
2.3 
2.3 
2.4 
2.^ 
2.5 
2.5 
2.4 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.  .1 
2.6 
2.8 
2.8 
3.0 
2.0 
2.9 
2.9 
2.0 
2.8 

2.8 

2 

2. 7 
2  7 

4 

2.6. 
2  6 

6 

2.6 

2.7 

8 

2.7 

9... 

2.7 

10 

2.7 

11 

2.7 

12 

2.7 

13 

2  7 

14 

15 

2.7 
2  7 

16 

2.7 

17 

2.7 

IS 

2.7 
2.7 

19 

20 

7  7 

21 

2  7 

22 

2.7 

23 

2  7 

24 

2.7 

25 

2.6 

26 

2.b 

27 

28 

29 

30 

2.6 
2.7 
2.6 
2.5 

31 

2.5 

Digitized  by 


Google 


CANADIAN    RIVER    DRAINAGE    BASIN. 


r>9 


XORTH  FORK  OF  C^VNADIAX  RIVER  NEAR  ELRENO,  OK  LA. 

This  station  was  established  October  27,  1902,  by  W.  G.  Russell,  and  is  lt)cated  at  the 
highway  bridge  -2  miles  north  of  Elreno,  Okla. 

The  cbannel  both  above  and  below  the  station  is  straight  for  about  200  feet  and  has  a 
width  of  130  feet  at  ordinary  stage.  The  right  bank  is  high  and  the  left  bank  is  low.  Both 
banks  are  liable  to  overflow.     The  bed  of  the  stream  is  sandy  and  somewhat  shifting. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
the  end  of  the  bridge  on  the  right  bank. 

The  original  gage  was  of  the  wire  type.  It  was  destroyed  July  6,  1903,  but  was  reestal>- 
hshed  July  10,  1903.  June  5,  1905,  a  standard  chain  gage  was  fastened  to  the  downstream 
railing  of  the  bridge;  length  of  chain,  17.46  feet.  During  190.5  the  gage  was  read  once  each 
day  by  Austin  Clift.  The  bench  mark  is  the  top  of  a  st«el  cylinder  pier  on  the  north  side  of 
the  bridge;  elevation,  11.30  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  84,  p  114;  99,  p  244;  131,  p  174. 
Discharge:  84,  p  114;  99,  p  244:  131,  p  174. 
Discharge,  monthly:  131,  p  177. 
Gage  heights:  84,  p  114;  99.  p  244;  131,  p  175. 
Rating  table:  131,  p  176. 

Discharge  meagtirements  of  North  Fork  of  Canatlian  River  near  Elreno^  Okla.,  in  lOOh . 


April  10 

-\pril24 

April  25 

June  5 

June  17 

July  1 

July  27 

August  23... 

August  23... 

September  23. 

September  26. 

(October  9. . . . 

November  15 do 

December  11 do 


Hydrographer. 


E.  R.  Kerby 

Murphy  and  Kerby . 

J.  M.  Giles 

....do 

E.R.  Kerby 

....do 

J.M.Giles 

E.R.  Kerby 

....do 

....do 

J.M.Giles 

E.R.  Kerby 


Width. 


Feet. 
106 
105 
105 
110 
101 
100 
63 
104 
104 
47 
24 
22 


Area  of 


feet. 

194 

200 

1K7 

325 

134 

1-28 

54 

171 

171 

26 

17 

H 

47 

97 


Moan 
velocity. 

(iago 
height. 

Feet  per 
second. 

Feet. 

2. 18 

3.80 

1.97 

3.50 

1.64 

3.5.'> 

2.02 

5.13 

l.SH 

3.10 

1.59 

2.90 

1.02 

2.25 

i.6;i 

3.30 

l.r>H 

3.25 

.84 

1.80 

.71 

1.70 

.  .10 

l.-V) 

1.12 

2.20 

1.32 

2. 70 

l)l8- 

oharg.. 


Secona 
teet. 


4!J3 
395 
307 
6.'W 
24.5 
204 

56 
278 
270 

22 

12 
4 

53 
128 
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70  STREAM    MEASITREMKNT9    IN    1005,   PART    IX. 

Daily  gage  height,  in  feet,  of  North  Fork  ofCanntlian  Ri'x^r  near  Elreno,  01da.\for  1906. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


Day. 


Jan. 


3.0 
3.0 
2.9 
2.9 
2.8 
3.0 
3.2 
2.8 


Feb.     Mar. 


18 

19 

2) 

21 

22 

............. 

23 -     • 

24.. 

3.9 

25 

8.6 
4.8 
4.0 
3.9 

26 

27 

28 

29 

30 

31 

4.0 
4.0 
3.8 
3.6 
3.6 
3.6 
3.7 
3.7 
3.9 
4.2 
4.1 
4.0 
3.9 
3.9 
4.0 
3.9 
3.8 
4.1 
4.1 
4.1 
4.2 
4.5 
4.1 
4.0 
3.9 
3.7 
3.6 
3.6 
3.4 
3.4 
3.4 


Apr. 


May. 


3.4 
4.1 
3.4 
3  4 
3.4 
3.6 
3.5 
3.5 
3.6 
4.0 
3.8 
3.9 
4.1 
4.0 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.5 
3.5 
3.7 
3.6 
3.7 
5.3 
5.2 


5.0 
4.9 
5.0 
5.4 
4.8 
4.7 
4.5 
4.0 
4.0 
3.9 
3.7 
3.7 
3.6 
3.8 
3.9 
3.6 
3.4 
3.2 
3.2 
3.4 
3.4 
3.4 
3.5 
3.3 
3.2 
3.2 
3.3 
4.8 
4.6 
4.3 
4.2 


June.    July.     Aug. 


5.3 
5.3 
4.9 
4.4 
5.1 
4.8 
4.4 
4.2 
4.0 
3.7 
3.7 
3.5 
3.4 
3.3 
3.2 
3.1 
3.1 
3.0 
2.9 
2.0 
2.0 
3.3 
3.1 
2.9 
2.9 
2.9 
3.6 
3.3 
3.0 
3.0 


2.9 
3.0 
2.9 
2.9 
2.8 
2.6 
2.6 
2.6 
2.9 
2.9 
2.8 
2.6 
2.6 
2.6 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.2 
2.3 
2.2 
2.6 
2.5 
2.4 
2.2 
2.3 
2.4 
2.5 
2.3 


2.3 
2.3 
2.4 
2.3 
2.5 
2.7 
2.5 
2.7 
2.3 
2.2 
2.1 
2.2 
2.3 
2.2 
2.2 
2.3 
3.2 
3.0 
3.1 
3.2 
3.3 
3.4 
3.4 
3.0 
2.8 
2.6 
2.5 
2.4 
2.3 
2.2 
2.1 


Sept. 


2.1 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
2.0 
2.2 
2.4 
2.2 
2.2 
2.0 
2.0 
2.0 
2.2 
2.2 
2.2 
2.0 
2.0 
1.9 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 


Oct. 


Nov.     Dec 


1.6 

1.6 

1.6  ; 

1.6  I 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 


1.6  ' 

1.6 

1.6 

1.7 

1.7 

1.8 

1.8 

1.8 

2.0 

2.0 

2.1 

2.1 

2.1 

2.1 

2.1 

2.2 

2.2 

2.2 

2.3 

2.3 

2.4 

2.4 

2.4 

2.5 

2.4 

2.4 

2.7 

2.8 

2.7 

2.7 


2.8 
2.8 
2.9 
.8 
2.8 
2.8 
2.7 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.8 
2.8 
2.7 
2.8 
2.7 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
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CANADIAN    RIVER    DRAINAGE    BASIN.  71 

Daily  discharge,  in  secarul-feetj  of  North  Fork  of  Canadian  Rii^r  near  Elreno,  Ohla.^for  1905. 


Day. 

Feb. 

M.r. 

Apr. 

May. 

650 
625 
650 
740 
600 
575 
,530 
410 
410 
385 
330 
330 
310 
360 
390 
3a5 
260 
220 
220 
260 
260 
260 
280 
240 
215 
215 
240 
590 
.540 
470 
450 

June. 

July. 

"787 
210 
187 
187 
164 
119 
119 
119 
187 
187 
164 
119 
119 
119 
82 
82 
67 
67 
67 
67 
54 
67 
.54 
119 
99 
82 
54 
67 
82 
99 
67 

Aug. 

67 

67 

82 

67 

99 

141 

99 

141 

67 

.54 

43 

54 

67 

54 

54 

67 

256 

210 

233 

2.'i6 

279 

.302 

.102 

210 

164 

119 

99 

82 

67 

.54 

43 

Sept. 

Oct. 

Nov. 

Dec. 

1 

515 

370 
535 
370 
.370 
370 
415 
.395 

415 
515 
464 
490 
535 
.515 
415 
415 
395 
305 
.395 
305 
395 
395 
370 
395 
307 
340 
.320 
540 
720 
700 

710 
710 
615 
490 

.580 
490 
450 
410 
.340 
345 
.300 
280 
270 
255 
240 
245 
210 
187 
34 
34 
279 
233 
187 
187 
187 
.350 
279 
210 
210 

43 
26 
26 
20 
20 
20 
20 
.34 
.54 
82 
54 
54 
34 
34 
34 
54 
54 
54 
34 
34 
26 
20 
20 
20 
20 
15 
15 
15 
15 
11 

8 
8 
8 
8 
8 
8 
6 
6 
6 
6 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

11 
11 

11 

11 
15 
15 
20 
20 
20 
.34 
.34 
43 
43 
43 
43 
43 
.'>4 
54 
54 
67 
67 
82 
82 
82 
99 
82 
82 
141 
164 
141 
141 

164 

2 ' 

3 

4 .  . 

515 
464 
415 
415 
415 
440 
440 
490 

164 
187 
164 

164 

6 

164 

141 

8..   . 

164 

9 

164 

10 1 

.560 

164 

11 

12 ... . 

5.Vi 
515 
490 
490 
515 
490 
464 
535 
535 
535 
560 
6.10 
535 
515 
490 
440 
415 
415 
370 
370 
370 

141 
141 

13..   .  .     ..      

141 

14 ' 

164 

15 

164 

16 1 

141 

17 

164 

18 

141 

19 

164 

30 

164 

21 . .             

164 

23 ' 

164 

23 

164 

24 490 

25                

141 
141 

26 720 

27 .515 

28 490 

29.              

141 
119 
119 
119 

30..         ' 

119 

31 

119 

NcyrE-— From  March  1  to  Juno  17  the  daily  diMcharge  was  obtained  by  indinvt  method.     For  the 
remainder  of  the  year  a  rating  table  ba.scd  on  raeaMureinents  HubstHiuont  to  June  17  was  uwhI. 

Estimated  monthly  discharge  of  North  Fork  of  Canatlian  River  near  Rlreno,Okla.,for  JU05. 


Month. 


KbzcIi 

April 

^y 

Jane , 

July 

August 

September. . 
October.... 
November. , 
December.. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


630 
720 
740 
710 
210 
.302 
82 

164 

]S7 


370 

307 

215 

34 

.54 

i3 

II 

6 

11 

119 


480 

428 

.^32 

112 
126 

32.; 

Ki 

mA 

151 


Total  in 


The  period. 


2«»,510 

25, 470 

24,410 

U»,7(i(» 

a,  H87 

7.747 

l,(tlO 

5-22 

3,  .564 

9,285 

129,100 
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STREAM    MEASITRKMENTS    IN    llKri,    PART    IX. 


RED  RIVER  DRAINAGE  BASIN. 
l)ESCKIl»TION  OF  BASIN. 

The  headwaters  of  Red  River  include  several  forks,  all  of  which  have  their  sources  in 
northern  Texas.  Red  River  takes  a  general  easterly  direction  along  the  northern  boundary 
of  Texas,  and  then  turns  toward  the  soutlieast  and  flows  through  a  low,  swampy  region  in 
Louisiana  into  the  Missi.ssippi  not  far  from  the  southern  boundary  of  the  State  of  Missis- 
sippi. 

North  Fork  and  Salt  Fork  rise  in  the  Panhandle  of  Texas  and  flow  in  a  general  southeast- 
erly course  across  the  southwest  comer  of  Oklahoma,  uniting  with  Prairie  Dog  Fork  a  short 
distance  above  Vernon,  Tex.  Elm  Fork,  rising  in  the  same  locality,  joins  North  Fork  50  or 
75  miles  above  its  mouth.  The  flow  is  very  uncertain,  most  of  the  run-ofl"  being  flood  wat^r 
after  heavy  rains.  The  flow  ceases  entirely  in  the  late  summer  and  fall  in  ordinary  dry 
years.  The  drainage  area  consists  of  dry,  semiarid  plains  varied  by  sandhills  in  some  por- 
tions. The  underlying  rocks  are  sandstone,  limestone,  and  gypsum  in  the  upper  portion  and 
granite  where  the  streams  pass  through  the  Wichita  Mountains. 

Washita  River  rises  in  northern  Texas,  crosses  southern  Oklahoma,  and  flows  into  Red 
River  in  the  southern  part  of  Indian  Territory,  about  10  miles  from  Denison,  Tex. 

Sulphur  Fork  of  Red  River  has  its  headwaters  in  Hunt  and  Fannin  counties,  Tex.,  flows 
eastward,  forming  the  Ixmndary  betwt»en  Delta,  Red  River,  and  Bowie  counties  on  the  north, 
and  Hopkins,  Franklin,  Titus,  Morris,  and  Cass  counties  on  the  south,  and  empties  into  Red 
River  in  Arkansas  alx)Ut  7  miles  north  of  the  Louisiana  boundary  line.  The  flow  of  this  river 
is  very  unreliable,  changing  with  the  rainfall.  If  the  summer  is  at  all  dry  it  ceases  altogether, 
but  enough  water  always  remains  standing  in  pools  to  water  stock.  During  or  immediately 
after  protracted  or  unusually  heavy  rains  the  river  becomes  very  wide  and  deep,  floods  its 
bottoms,  and  often  occasions  considerable  loss  of  stock  and  damage  to  planters  and  the 
railroads. 

Big  Cypress  Creek  has  its  headwaters  in  Franklin  and  Titus  counties,  Tex.,  flows  in  a 
general  easterly  direction,  and  empties  into  Red  River.  The  flow  of  the  river  is  unreliable, 
varying  with  the  rainfall.  In  the  summer  it  ceases  aiid  the  river  becomes  dry  except  where 
the  water  stands  in  holes.  After  long  or  heavy  rains  the  stream  is  liable  to  overflow  its 
banks. 

RED   RIVER  AT  ARTHUR  CITY,  TEX. 


This  station  was  established  January  1,  1905.  The  United  States  Weather  Bureau  had 
maintained  a  gaging  station  at  this  point  since  1891. 

The  gage  is  a  vertical  staff  fastened  to  one  of  the  piers  of  the  bridge.  During  1905  the 
gage  was  read  by  Mrs.  Mary  Tunnell.  Bench  marks  were  established  as  follows:  (1)  The 
base  of  rail  on  the  bridge  alK)ve  the  second  st^'ction  of  the  Weather  Bureau  gage;  elevation, 
411.10  feet  above  mean  .sea  level,  and  48.00  feet  al)ove  the  datum  of  the  gage.  (2)  A  rock 
with  a  12-foot  square  surface,  lying  in  the  river  al>out  300  feet  s<3Utheast  of  the  railway 
bridge;  elevation,  3r)3.40  feet  above  mean  .sea  level  and  0.30  foot  above  the  datum  of  the 
gage. 

Discharge  measurements  of  Red  River  at  Arthur  City,  Tex.,  in  1905. 


Date. 


March  17 . 


Ilydropraphor. 


Width. 


ir.  n.  Fox. 


March  18.. do. 


Feet. 


Square 
feet. 

1.1105 
.3.830 


Mean 
velocity. 

Gaec 
height. 

Dis- 
charno. 

Feet  per 
secorut 

2.10 
3.67 

Feet 

7.6 
11.0 

Secorut- 
feet 

4,200 
13.060 
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RED    RIVKR    DKAINAOK    HASIN. 
Daily  gage  height,  in  feet,  of  Red  River  at  Arthur  City,  Tex.,  for  1005. 


73 


Dav. 


Jan.       Feb.      Mar.  i   Apr.     May.    June.     July.  1  Aug.     Sept.      (Ht.   '  Nov.  '   her. 


1 

-J 

3 

5 ..... 

6 

7 

8 

9 1 

10 

11 ' 

12 

13 

U 

15 

16 

18 

.9 ! 

20 [ 

21 i 

22 1 

23 

24 

25 

36 

27 

2S 

29 

30 

31 


4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.8 
4.8 
4.8 
4.8 
5.3 
5.3 
5.3 
5.3 
5.6 
5.9 
5.9 
5.0 


4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.6 
4.8 
4.8 
6.8 


8.0 
8.0 
8.0 
7.6 
6.3 
6.3 
6.3 
7.5 
8.9 
8.9 
8.9 
9.5 
9.0 
8.0 
9.4 
9.4 
7.6 
10.8 
13.0 
14.5 
15.5 
15.0 


4.5 

6.8  1 

11.7 

4.5 

7.6 

10.3 

4.5 

9.0  j 

9.6 

4.5 

8.7 

9.2 

4.5 

8.4 

8.7 

4.5 

8.0 

9.0 

4.5 

11.0 

4.5 



10.2 

4.5 

1 

9.9 

9.2 
10.0 
14.5 
14.8 
14.6 
14.4 
14.0 
11.4 
10.4 
9.5 
9.0 
9.0 
8.0 
7.6 
7.6 
8.4 
8.4 
8.4 
10.0 
9.6 
9.6 
9.0 
9.3 
9.6 
14.8 
16.8 
15.8 
17.0 
17.4 
13.7 


12.4  ' 
10.8 
10.0 
9.5 
9.5 
9.0 
9.0, 
9.5  I 
9.2 
9.0  I 
9.0 
8.2 
8.2 
14.0 
14.4 

15.6 ; 

15.0 
14.0 
12.5 
10.5 
16.0 
19.4 
21.2 
18.4 
21.6 
21.0 
18.0 
20.6 
19.5 
22.0 
25.0 


23.3 

22.0 

21.0 

19.5 

18.0 

17.0 

15.0 

13.2 

12.0 

11.5 

10.4 

10.0 

9.8 

11.0 

10.5 

10.0 

9.6 

9.0 

8.8 

9.6 

12.0 

12.5 

12.5 

11.4 

11.4 

11.0 

9.5 

9.8 

9.8 

9.8 


I 


9.2 
8.5 
8.0 
10.5 
10.8 
12.0 
12.5 
12.5 
19.5 
17.5 
14.5 
12.0 
11.0 
10.5 
10.5 
10.6 
10.2 
10.2 
10.7 
10.7 
11.0 
11.3 
13.2 
14.0 
14.2 
13.7 
13.7 
13.7 
13.7 
13.7 
13.7 


13.7 
13.5 
13.0 
12.5 
9.2 
9.0 
8.8 
8.2 
8.0 
8.0 
7.4 
7.0 
8.0 
8.0 
8.0 
8.0 


9.8  I 
9.8  I 

8.4, 

9.0 

8.8  ' 

8.6 

8.2  I 

8.0 

7.7  i 

7.6 

7.4 

7.0 

7.0 

6. 


6.7 
6.7 
6.0 
5.9 
5.7 
5. 7 
5.7 
5.5 
5.5 
5.5 
5.6 
6.0 
11.6 
13.3 
11.6 
10.7 
10.4 
9.8 
9.6 
8.8 
8.2 
8.0 
7.8 
7.8 
7.6 
7.1 
7.0 
6.0 
6.5 
6.2 


I 


6.0 
6.0 
14.5 
12.1 
11.0 
10.2 
9.8 
7.8 
7.1 
6.6 
6.6 
6.2 
6.2 
6.0 
6.0 
6.0 
6.0 
6.0 
10.0 
12.2 
8.5 
7.0 
7.0 
6.8 
9.9 
9.2 
8.0 
7.0 
6.9 
6.7 
6.7 


6.7 
6.3 
6.0 
6.0 
5.8 
5.6 
9.6 
7.8 
7.2 
12.9 
12.7 
12.0 
11.4 
10.0 
11.7 
11.7 
11.2 
10.0 
8.7 
9.2 
8.0 
7.8 
7.8 
7.4 
9.0 
9.0 
9.0 
9.0 
8.8 
8.2 


9.3 
9.9 
9.3 
9.0 
8.8 
8.5 
8.3 
X.3 
7.7 
7.0 
6.8 
6.6 
6.5 
12.2 
17.2 
13.6 
12.0 
12.4 
11.4 
9.5 
I.'i.O 
H.O 
l.i.  4 
12.0 
11.6 
11.3 
9.0 
8.8 
8.8 
8.8 
8.1 


NORTH   FORK  OF  REI>  RIVER  NKAR  <iRANITK,  OKI^A. 

This  .station  was  c>stablished  June  23,  1903,  by  Frt'd  Bonstodt.  It  i.s  ItK-atod  at  the  hijjli- 
way  bridge  2  mil«<  east  and  one-balf  mde  nortb  of  GraniU',  Okla.  Tbe  Cbica^jo,  RcK'k 
I^and  and  Pacific  Railway  crosses  the  river  near  this  point. 

The  channel  is  straight  for  about  500  feet  above  th<'  station  and  about  .'iOO  feet  Ih'Iow. 
Both  \)&nks  are  subject  to  overflow  at  flood  stages.  The  bi'd  of  the  stream  is  sandy  and 
shifting. 

Discharge  measurements  are  made  from  the  bridge. 

TTie  original  wire  gage  was  replaced  December  5,  190/5,  by  a  standard  chain  gage  U)lt<'d 
to  the  fencing  on  the  upstream  side  of  the  bridge,  48  feet  from  the  w«'st  end.  l^ength  of 
chain,  21.16  feet.  During  1905  the  gage  was  read  once  each  day  by  Elmer  O.  Tompkins. 
The  bench  mark  is  a  United  States  Geological  Survey  standard  iron  post  .s<«t  292  feel  east 
of  the  bridge,  near  the  south  line  of  the  highway:  elevation,  10  r>4  feet  alK)ve  the  datum  of 
the  gage  and  1 ,539.8  feet  above  sea  level. 

Information  in  regard  to  this  station  is  contained  m  the  following  VVater-Supply  Pap<Ms 
of  the  Unit^  States  Geological  Survey: 

Descnption:  99,  p  319;  131,  pp  182-183. 
Djscharp**:  99,  p319;  131,  p  183. 
Gage  hdghti:  99,  p  320;  131,  p  183. 
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Discharge  measurements  of  North  Fork  cfRed  Rit^r  near  Granite,  Okla.,  in  1905. 


Date. 


Hydrographer. 


Febmary  24. 

April  12 

April  26 

April  26 

May  23 

May  24 

JuiieO 

July  2 

July  11 * do 

A ugust  24 do 

August  25 J.M.  Giles 


K.  U.Kerby 

....do 

Murphy  and  Kerby. 

J.M.  Giles 

K.K.  Kerby 

J.M.  Giles 

E.  U.Kerby 

....do 


September  24 . . ' do . 

September  27...    K.  R.  Kerby. 


November  29. . 
Decembers... 
December  19.. 

(°) 

(°) 

(°) 

(«) 


....do 

do 

do 

J.M.  Giles. 

do 

do 

do 


Width. 


Feet. 
192 

32 
268 
326 
101 

87 
100 

30 

12 

23 

16 

14 
2.5 


Area  of 
section. 


Sqttare 

feet. 

391 

34 

784 

1,225 

134 

76 

138 

15 

11 

13 

9.8 

4.6 

.5 

86 

53 

45 

2,916 

2,100 

650 

240 


Mean 
velocity. 


Feet  per 

second. 

3.23 

.86 
4.26 
4.39 
1.99 
1.90 
2.98 

.82 

.58 
1.14 
1.29 

.59 
1.00 
1.62 
1.65 
1.59 
6.24 
5.11 
2.32 
1.58 


Gage 
height. 


Feet. 
6.50 
5.40 
7.35 
8.00 
6.10 
5.80 
6.30 
5.50 
5.40 
5.50 
5.45 
5.20 
5.10 
6.10 
5.75 
6.05 
11.50 
9.50 
8.00 
7.00 


Dis- 
charge. 


Second- 
feet. 
1,26S 
30 
3,340 
5,379 
266 
144 
410 
12 
6.4 
15 

12.6 
2.7 
.5 
139 
87 
72 
18,200 
10,730 
1,506 
380 


oComputed  from  sloi>e  measurement,  using  Kutter's  formula. 
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Daily  gage  height ^  in  feet  j  of  North  Fork  of  Red  River  near  Granite,  01cla.,for  1005. 


Pay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 
1          

5.4 
5.4 
5.3 
5.2 
5.3 
5.9 
5.5 
5.4 
5.6 
6.9 
5.7 
5.6 
5.6 
5.6 
5.7 
5.9 
7.7 
6.5 
6.3 
6.2 
5.9 
5.7 
5.6 
6.4 
5.2 
5.5 
5.5 
5.5 
5.3 
5.2 
5.1 

5.2 
5.3 
5.3 
5.4 
6.2 
5.9 
5.8 
5.8 
5.8 
6.3 
6.1 
5.8 
5.6 
5.4 
5.4 
5.4 
5.3 
5.3 
5.3 
5.7 
5.6 
5.6 
5.8 
6.2 
8.3 
8.1 
6.6 
6.3 
6.0 
5.9 

6.0 
6.0 
5.9 
5.7 
5.5 
5.3 
5.3 
5.8 
6.5 
6.1 
5.9 
5.7 
5.6 
5.5 
5.4 
5.7 
5.4 
5.3 
5.3 
5.7 
5.8 
6.1 
6.0 
5.8 
5.9 
6.0 
9.9 
10.2 
7.4 
6.8  ' 
7.0 

6.8 



6.1 
6.0 
5.9 

0 

3 1 

4 

5 i 

6 ' 

7                            ,                1 

6.4 

8 1 

6.2 

9 ! 

6.4 

,0      1    .     .!    

6.2 

11  1 

6? 

12 ' 

6.1 
6.0 
6.1 
6.0 
.9 

13                          .                          .. 

14 j   

!.'» 

16 ' 

i:               ..!.'. 

5.9 

18 

5.8 

,9.. 1 

6  9 

20 : 1 

5.8 

21 

6.8 

22-                    ..      

5.7 

23 1 

8.1 
6.5 
5.8 
5.5 
5.3 
5.6 

5.0 

2i 

25 

7&.- 

27 

5.0 
5.6 
5.5 
5.5 
5.3 
5.3 
5.5 
5.4 

5.6 

5.S 
5  7 

S 

29 

5.7 
5.6 

30 

5.6 

31... 

5.6 
5.5 
5.5 
5.5 
5.5 
5.5 
5.4 
5.4 
5.4 
5.4 
5.3 
5.3 
5.3 
5.3 
5.3 
5.4 
5.4 
5.4 
5.4 
5.3 
5.5 
6.1 
5.9 
5.6 
5.5 
5.4 
5.4 
5.5 
5.6 
5.9 
5.7 


5.6 
5.5 
5.5 
6.0 
5.7 
5.8 
.'i.9 
6.0 
6.1 
6.2 
5.M 
6.0 
7.8 
7.0 
6.8 
6.5 
6.2 


Sept. 


6.1 

6.0 

5.8 

5.6 

6  5 

6.5 

5.4 

5.4 

6.4 

5.4  ! 

5.3 

5.3 


5.2 

5.1 

5.1 

5.1 

5.0 

5.4 

5.2 

8.5 

7.6 

7.5 

6.4 

6,0 

6.0 

6.05 

5.9 

5.66 

5.6 

5.5 

5.45 

5.6 

5.4 

5.3 

5.2 

5.2 

6.2 

5.2 

6.1 

5.05 

6.0 

4.95 


Oct. 


4.9 
5.0 
5.0 
4.95 
4.9 
4.9 
4.9 
•4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
5.0 
4.95 


Nov. 


4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 


6.0 

6.8 

6.1 

6.05 

6.0 

6.0 

6.95 

5.86 

5.8 


Pec. 


I 


5.9 

5.9 

5.85 

5.8 

5.75 

5.85 

5.85 

5.85 

5.8 

5.8 

5.85 

6.85 

6.0 

6.05 

6.4 

6.15 

6.1 

6.1 

6.05 


6.7 

6.06 

6.7 

6.0 

5. 75 

6.1 

6.8 

6.15 

8.8.5 

7.6 

6.4 

6.2.5 

6.2 

6.1 

6.0 

6.1 

5.9 

6.1 

5.9 

6.1 

1 

NORTH  FORK  OF  RED  RIVER  NEAR  .SNYDER,  OKI^A. 

This  station  was  established  April  14,  1905,  and  was  discontinued  July  .31,  1905.  It  is 
located  at  the  Frisco  Railway  bridge  about  8  miles  west  of  Snyder,  Okla. 

The  channel  Is  straight  for  300  feet  above  and  1,0(X)  feet  below  the  station.  The  current 
w  swift.  •  The  right  bank  is  low  and  sandy,  and  overflows  only  under  the  railway  trestle. 
The  left  bank  is  high  and  rocky  and  is  not  subject  to  overflow.  The  l)ed  of  the  stream  is 
composted  of  sand  and  is  free  from  vegetation  and  shifting.  There  is  but  one  channel, 
broken  only  by  the  pile  b^nts,  which  are  very  close  together,  catching  large  quantities  of 
drift  during  floods  and  making  the  current  varying  and  uncertain. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  railroad  bridge  on 
trestle  bents  14  feet  apart.  The  initial  point  for  soundings  is  the  end  of  the  upstream 
guard  rail  at  the  right  bank. 

A  standard  chain  gage  is  attached  to  the  downstream  guard  rail  of  the  bridge;  length  of 
the  chain,  J8.65  feet.  There  are  also  two  short  sections  of  vertical  gage  fastened  to  the 
piles  of  the  bridge.  During  1905  the  gage  was  read  once  each  day  by  I).  M.  Deason.  The 
bench  mark  is  a  cross  on  a  rock  on  the  left  bank,  200  feet  above  the  bridge;  elevation,  7.04 
ieet  above  the  datum  of  the  gage. 
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Discharge  measurements  of  North  Fork  of  Red  River  near  Snyder,  Okla.,  in  1905. 


Date. 


llydrogrttpher. 


April  14. 
April  14. 
May  19.. 


K.  U.  Kerby.. 

J.  M.  Giles.... 

K.  R.  Kerby. 

May  21 '  J.  M.  Giles.... 

May  22 do 

May  25 '  E.  R.  Kerby. 

May30 '....fdo 

June  1 j  J.  M.  Giles... 

June  13 K.  R.  Kerby. 

June  27 ' do 

July6 ' do 

July  7 do 

July  13 1 do 

July  14 do....:.. 

July  16 J.M.Giles... 

July  20 ' do 

July  25 ;  E.R.  Kerby. 


Width. 


Feet. 
106 
477 
182 
340 
399 
162 
357 
480 
220 
141 
130 
131 
130 
130 
128 
125 
145 


.\rea  of 

Mean 

section. 

velocity. 

Square 
feet. 

Feet  per 
second. 

183 

0.88 

1,603 

1.90 

224 

.63 

691 

1.47 

862 

1.90 

330 

1.78 

2,203 

3.43 

1,978 

1.58 

308 

1.52 

189 

1.28 

140 

.81 

146 

.83 

138 

.94 

136 

.91 

116 

.60 

99 

.61 

200 

1.48 

ret. 
2.40 

Second- 
feet. 
161 

4.05 

3,(M.5 

2.40 

142 

3.25 

1,017 

3.71 

1,639 

2.90 

589 

4.15 

7,546 

4.35 

3,121 

2.37 

460 

1.90 

242 

1.50 

113 

1.55 

122 

1.65 

130 

1.60 

124 

1.50 

80 

1.40 

61 

2.00 

296 

DaiJy  gage  heigfU,  in  feet,  of  North  Fork  of  Red  River  near  Snyder,  Okla.,  for  1906. 


Day. 

Apr. 

May. 

June. 

July. 

1.9 
1.9 
1.9 
1.8 
1.7 
1.0 
1.6 
1.6 
1.7 
1.6 
1.7 
1.6 
1.5 
1.5 
1.5 
1.5 

Day. 

Apr- 

May. 

June. 

July. 

1 

2.8 
2.7 

4.2 
3.9 
3.2 
2.8 
2.7 
2.6 
3.2 
3.9 
3.8 
3.2 
2.6 
2.5 
2.4 
2.4 
2.3 
2.2 

17 

2.3 
2.4 
2.4 
2.3 
2.7 
2.6 
3.2 
3.2 
4.9 
4.1 
4.1 
3.5 
3.2 
3.1 

2.4 
2.7 
3.2 
3.9 
3.5 
3.3 
2.9 
2.5 
6.9 
6.6 
5.0 
4.2 
4.5 

2.2 
2.0 
2.0 
1.9 
1.9 
1.9 
3.2 
2.5 
2.1 
2.0 
1.9 
1.9 
1.8 
1.9 


1.5 

2 

18 

1.5 

3 



19 

1.5 

4 

20 

1.4 

5 

21 

1.4 

6 

'•22 

2.1 

7 

j-23 

2.4 

8 

24 

2.0 

9 

25 

1.9 

10 

26 

1.9 

11 



27 

1.8 

12 

4.3 
4.5 

28 

1.7 

i;i 

■-•9 

1  6 

14 

2.4 
2.3 
2.3 

M 

1  5 

15  .      .    . 

31 

1  2 

16 

NORTH  FORK  OF  RED  RIVER  NEAR  HEADRIC'K,  OKL.V. 

This  .station  wa-s  established  July  17,  1905.  It  is  located  at  the  Navajo  dam  site,  about 
4  miles  northeast  of  lleadrick  arid  8  miles  west  of  Mountain  Park,  Okla. 

The  ehannel  is  straight  for  200  feet  above  and  1 ,000  feet  below  the  .station.  Both  banks 
are  high  and  clean  and  will  not  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is 
shifting.     There  is  but  one  cliannel  at  all  except  very  low  stages. 

Discharge  metusurements  are  made  by  means  of  a  cable  and  car  alx)ut  100  yards  above  the 
gage.     The  initial  i>oint  for  .soundings  is  a  paint  mark  on  the  cable  near  the  right  end. 

An  inclined  staff  gage  is  fa^stened  to  the  rock  on  the  right  bank.  Above  6  feet  the  gage  is 
painted  on  the  rock.  During  1905  the  gage  was  read  once  each  day  by  John  Graves.  The 
bench  mark  is  a  cross  cut  in  the  rock  about  10  feet  .south  of  the  gage;  elevation,  8.40  feet 
above  the  datum  of  the  gage. 
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Discharge  measurements  of  North  Fork  of  Red  Riitr  mxir  Ihadrick,  Olia.y  in  lOOo. 


Dale. 


HydTDgrapber. 


July  IT. J.  M.  Giles... 

Inly  19. 1 do 

July  W. I  E.  n.  Kerby. 

July  20. 1  J.  M.  Giles... 

July  25. j  E.  U.  Kerby. 

July  26 1. ....do 

July  36. J do 

Augtist  2. do 

.\ugiist  2. I do 

August  9. I do 

August  9. ....  J do 

Au^st  14 t do 

.4u^st  15 I do 

Aogust  15 1 do. 


August  15 do. 

August  16- do. 

.Vugust  19 do. 

August  26 do, 

Auf^uat  30 ' do . 

d^tember  5 ...  | .....  do . 


September  13 do 

a^t'^iiitwr  13. .... .  .do 

September  18.  J do... 

September  20 do 

September  20 do 

September 21 . .   J.  M.  Oilea... 
September  29 . ,    E.  R.  Kerby. 

OctobM-4 ' do 

October  4 do 


I  Width. 


Area  of 
section. 


49 

74 
54 

m 

175 
121 
US  I 
54 

53 

I 
52 

52  ' 

200 

200  [ 

2(»  j 

200  ; 

190 

m 

to; 

27 

m 
m 

« 

Ki 

M 
26 
2fi 
26 


October  I.^ 

..dn 

20 

October  22 

October  27 

... 

f'f 

.in 

2(> 

-.do 

November  13. 

do 

November  24... 

do . 

1 

do 1 

Oec^nberS  ... 

J. 
E 

M.  Giles 

December  16 

R.  Kerby 

DeoMiiber22... 
December  27 

..do... 

..do 

..? 

Mc&n 
velocity. 


feet. 


Gace 
height. 


Dis- 
charge. 


arc 

Feet  per 
gecond. 

Feet. 

5rfomi- 
feet. 

fi7 

1.00 

2.00 

67 

108 

-.VI 

L95 

58 

TjO 

.92 

1.95 

54 

4T 

l.(J6 

1.92 

50 

au9 

2.47 

;{.io 

TM 

302 

L.'iO 

2.70 

:m 

191 

1.46 

2.m 

278 

KB 

I.IK 

2.2(1 

122 

96 

1  _  2,"i 

2. 10 

ia» 

KI 

I.IO 

2.  10 

\n 

m 

\.:\h 

2.  1.-. 

119 

CI9 

:tM 

4.2.'. 

'2,:im 

6)1 

a..v» 

4.2(J 

2.174 

6U) 

:i,  .-ri 

4.2.7 

2.120 

61 N 

X  IS 

4.22 

\,\m 

44;i 

2.  Hi 

;t.  72 

960 

JfC. 

1. 1;{ 

:t.:io 

422 

71 

I.  \H 

2.  2."* 

M 

r„s 

[JP.i 

2.  10 

»;i 

i\ 

.61 

L'KI 

2.7 

'MS 

t.  16 

:i.  10 

;h;h 

.110 

\.ns 

A.iti 

xir* 

2.V.I 

. :.:{ 

2, -'^t 

i:t:i 

274 

.71 

2.  :r, 

VM\ 

266 

.62 

2.  6.7 

16.7 

Z'fA 

.4s 

2.  <V( 

t'2.7 

SI 

2.  21> 

14 

H-2 

rfi 

2.20 

16 

K-2 

.  .Vt 

■J.Jti 

IS 

16 

I.:i2 

2  10 

21 

2t> 

I  -  r. 

.'.in 

2.7 

2<» 

1. 10 

2.  in 

22 

;w> 

2.7h 

;{.s» 

l,ns2 

211 

i.i;t 

:{.oo 

272 

222 

i.;u» 

2.  ^i 

*iH.H 

:i7;t 

i.;ts 

.'.,  'J<t 

.71  1 

:{(H» 

.HI 

■J.  ••<• 

121 

AM 

.'n 

:n»i 

;;i2 

261 

.  ^i'» 

J  Vi 

226 

iRB  173—06- 
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STREAM    M?:ASITREMENTS    IN     mK"),    PART    IX. 


Daily  (jage  heigfU,  in  feet,  of  North  Fork  of  Red  Rii\r  near  Heminck-,  Okla.,for  1905. 


Day.         July.   Aug.    S<'pt.   (H-t.    Nov. 


1. 
2. 
3. 
4 
5 
0, 
7. 
8, 
9 
10 
II 
12 
13 
14 
15 
IC 


2.8 
2.5 
2.3 
2.1 
2.1 
2.8 
2.4 
2.8 
2.3 
2.1 
2.1 
2.2 
2.G 
4.6 
4.2 
3.7 


2.0 
2.0 
1.9 
1.9 
2.1 
2.2 
2.2 
2.3 
3.0 
4.  45 
3.7 
3.5 
3.1 
2.9 
2.8 
2.7 


2.2 
2.2 
2.2 
2.2 
2.2 
2. 2 
2.2 
2. 1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


Day. 


2.1 

2.6 

2.1 

2.6 

2.1 

2.6 

2.1 

2.6 

3.0 

2. 6 

2.5 

2.6 

2.3 

2.6 

2. 5 

2.6 

3.0 

2.6 

3.1 

2.6 

3.8 

2.5 

3.1 

2. 5 

3.1 

2.7 

2.8 

2.7 

2.7 

2.7 

2.7 

3.0 

July.    Aug.    Sept.   Oct.    Nov     I>cc. 


18 

19 

2.0 
2.0 

20 

1.9 

21 

1.8 

22 

2.5 

23 

3.0 

24 

2.6 

25 

2.5 

26 

2.8 

27 

2.4 

28 

2.3 

29 

2.3 

30 

2.4 

31 

2.8 

3.2 
3.0 
3.5 
3.0 
2.8 
2.7 
2.5 
2.4 
2.3 
2.2 
2.0 
2.0 
2.0 
1.9 
2.0 


2.6 
2.5 
2.4 
2.6 
2.7 
2.5 
2.5 
2.5 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 


2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


2.7 
2.7 
2.6 
2.6 
2.6 
2.C 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.6 
2.6 
2.6 


Daily  discharge,  in  second-feet,  of  North  Fork  of  Red  River  near  Headrick,  Okla.,for  1905. 
Day. 


ly.   'July.  Aug. 


uly. ;  .\ug.  Sept.  Oct.  Nov.  Dec. 


1 

2 ' 

3.  .  .    !  . 

4.  .       ' 

5 .  .  . 

6 ' 

7 1 

8 \ 

9.  .       '   .  . 

10 1 

11 ' 

.2 ! 

13 

14 

15 

16 

425 

50 

46 

220 

50 

46 

140 

30 

46 

80 

25 

46 

80 

60 

43 

425 

75 

40 

180 

75 

37 

425 

90 

31 

140 

840 

31 

95 

3,300 

27 

95 

975 

24 

110 

720 

21 

275 

370 

21 

4.900 

270 

21 

2.050 

220 

24 

970 

175 

24 

25 
26 
26 
26 
340 
125 
75 
125 
340 
150 
1.080 
360 
360 
290 
240 
240 


190 
180 
170 
160 
150 
140 
130 
120 
120 
120 
100 
100 
170 
170 
170 
320 


'    Day. 

July. 

17 

1  18 

..:  67 

1  19 

..!   67 

20 

..'   50 

21  

..   35 

22 

..   220 

23 

..   630 

'24 

..   275 

25 

..   220 

1  26 

..   425 

27 

..1  180 

28 

..'  140 

29 

..   140 

30 

..   180 

31 

..   425 

Sept.  Oct.  Nov.;  Doc 


lug. 

Sept. 

430 

150 

300 

130 

720 

110 

300 

150 

190 

175 

155 

130 

115 

130 

100 

130 

8.5 

75 

75 

75 

Ii5 

50 

(V5 

45 

65 

45 

62 

45 

65 

240 
240 
160 
125 
125 
125 
125 
290 


24 

1,060 

24 

200 

24 

515 

24 

75 

24 

200 

24 

200 

24 

230 
230 
200 
200 

200 
200 
200 
190 
180 
180 
190 
190 
170 
170 
170 


Note.— On  act'ount  of  shifting  conditions,  the  dally  discharge  has  been  computed  from  several  rating 
tal)lcs.  each  covering  a  short  period  of  time.  * 

Fstimaied  monthly  discharge  of  North  Fork  of  Red  River  near  Headrick,  Okla.,for  1905. 


Month. 


July  18-31.. 

August 

SoptcnilMT. 

OctolMT 

NovcnilH>r. 
December.. 


The  period. 


Discharge  in  s<HX)iid-feet. 
Maxiniiini.    Minimum.      Mean. 


630 

4,900 

3,300 

46 

1,080 

320 


35 
62 
25 
21 
25 
100 


218 
432 
292 
28.6 
251 
175 


ToUl  in 
acre-feet. 


6.  OH 
26,560 
17,380 

1,758 
14.940 
10,760 


77,4bO 
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ELM  FORK  OF  IiEl>  Rm:R  NEAR  MANGUM,  OKLA. 

This  station  was  established  April  12,  1905.  It  is  located  on  the  highway  bridge  about  4 
miles  north  of  Mangum,  Okla. 

The  channel  is  straight  for  about  500  feet  above  and  200  feet  Ix'low  the  bridge.  Tlie 
current  is  swift.  Both  banks  are  low  and  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  sand  and  is  shifting.  There  is  but  one  channel,  broken  by  the  pile  Ix'nts  of 
the  bridge,  which  catch  and  hold  drift  badly  during  high  water. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  pile  bent  bridge.  The 
initial  point  for  soundings  is  at  the  north  end  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  bridge;  length  of  chain,  24.58  feet.  During 
1905  the  gage  was  read  once  each  day  by  E.  R.  Pierson.  Bench  marks  were  established  as 
foUows:  (1)  An  iron  pin  driven  flush  with  the  surface  59  feet  south  and  7  feet  west  of  the 
south  end  of  the  bridge;  elevation,  14.30  feet  (2)  A  paint  mark  on  the  top  of  the  bridge 
cap  10  feet  south  of  the  gage;  elevation,  18.46  feet.  Elevations  refer  to  the  datum  of  the 
gage. 

Discharge  measurements  of  Elm  Fork  of  Red  River  near  Mangum,  Okla.,  in  1905. 


Date. 


Hydrographer. 


E.  R.  Kcrby 

Murphy  and  Kerby. 

E.  R.  Korby 

J.  M.  GUes 

....do 

-...do 

....do 

....do 

..-.do. 


April  12 . . . 
.\pril  2fi . . . 
May  23 ... . 
May2S..., 
May  25.... 
May  28.... 
Mayas.... 
M«y27.... 
May  27.... 

June 22 E.  R.  Kerby. 

Jiily2 1 do 

July  11 ..-.' do 

July  11 1 do 

JiUy  25 I  J.  M.  Giles. . . 

August  24 E.  R.  Kcrby. 

J.  M,  GUc8... 

E.  R.  Kerby. 

do 

...-do 


Width. 


September24... 
September  27.- 

Oclober  25 

N'ovem  tjer  29.-. 


Decembers ' do. 


Deoeoiber  19. 
(•) 
(•) 


do 

J.  M.  GUca. 
do 


Feet. 
40 

lUO 
130 
242 
143 
151 
22<i 
310 
312 
276 
53 
(i2 
t!2 

m 

53 
42 
32 
32 


Area  of 
section. 


Square 

feet. 

18 

248 

105 

589 

145 

I(i7 

321 

1,404 

1,?22 

581 

34 

52 

4C 

102 

21 

16 

14 

14 

33 

35 

24 

M»3 

3.  (111^) 


Mean 
velocity.  ! 


Fret  per 
second. 

0.?2 
1.9ti 
1.4*1 
2.28 
1.20 
1.55 
1.84 
4.74 
5.38 

ao8 

1.48 
1.46 
1.40 
1.53 
1.15 
.87 
1.  14 
1.17 
1. :« 

1.20 
1.09 
2.43 


Gaffe 
height. 


Feet. 
2.00 
3.56 
2.5W 
4.70 

a.tto 

3.30 
3.88 
8.35 
0.30 
5.40 
2.  liO 
2.  HO 
2.70 
3.16 
2.40 

2.:jo 

2.30 

2.  m 

2.40 

2.  ;w 

2.40 
5.  4() 
11.50 


l>itt- 
charge. 


Second- 
feet. 

13 

487 
IM 
1.346 
183 
259 

rm 

6,tH8 

9.271 

1,791 

49 

76 

64 

156 

24 

14 

16 

16 

44 

43 

'26 

2, 175 

14,400 


aCompulml  from  slope  measurement,  using  Kutter'a  formula. 
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STREAM    M?:AhUREMENTS    IN    1905.    PART    IX. 


Daihj  (jaffe  height,  in  feet,  of  Ehn  Fork  of  Red  Hirer  near  Manijum,  OUa.,for  1005. 


Day. 


1. 

2^ 

3. 

4. 

5. 

G. 

7. 

8. 

9. 
10. 
11. 
12 
13. 
14. 
15. 
10. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Ai5r. 

May. 

J  une. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dw. 

1 

2.4 
2.3 

a7 

3.2 

2.6 
2.6 

2.5 
2.5 

2.3 
2.3 

2.2 
2.2 

2.4 
2.3 

2.3 

2.3 

2.2 

3.2 

2.6 

2.5 

2.3 

2.2 

2.3 

2.3 

1 

2.2 

3.0 

2.6 

3.0 

2.3 

2.2 

2.3 

2.4 

1        ■■■ 

2.2 

3.0 

2.6 

?0 

2.3 

2.3 

3.0 

2.3 

• 

2.2 

2.9 

2.5 

2.5 

2.4 

2.3 

2.6 

2.3 

1 

2.3 

5.9 

2.5 

2.7 

2.4 

2.3 

2.7 

2.3 

2.3 

4.5 

2.5 

3.1 

2.4 

2.3 

2.6 

2.3 

2.3 

3.5 

2.5 

2.6 

3« 

2.3 

4.2 

2.3 

2.5 
2.3 

3.0 
3,0 

2.7 
2.7 

2.5 
2.5 

3.4 

2.8 

2.3 
2.3 

4.4 
2.9 

2  3 

2.3 

2.0 

2.3 

2.9 

2.4 

2.5 

2.3 

2.7 

2.3 

2.0 

3.5 

2.8 

2.5 

3.9 

2.5 

2.2 

2.5 

2,9 

1.9 

3.2 

2.9 

2.5 

4.8 

2.5 

2.2 

2.4 

2.8 

1.8 

2.5 

2.8 

2.5 

3.2 

2.4 

2.2 

2.4 

2.5 

1.9 

2.2 

2.8 

2.5 

2.8 

2.4 

2.2 

2.4 

2.4 

2.0 

2.1 

2.7 

2.4 

2.7 

2.3 

2.3 

2.4 

2.4 

2.2 

2.0 

2.7 

2.4 

2.6 

2.3 

2.3 

2.3 

2.4 

2.9 

2.2 

2.7 

2.6 

2.5 

3.2 

2.2 

2.3 

2.4 

2.5 

2.9 

2.7 

2.4 

2.5 

2.4 

2.2 

2.3 

2.4 

'        2. 3 

3.9 

2.6 

2.4 

2.4 

2.4 

2.2 

2.4 

2.4 

2.1 

3.7 

5.6 

3.2 

2.4 

2.3 

2.2 

2.3 

2.4 

2.1 

3.0 

3.7 

2.7 

2.4 

2.3 

2.2 

2.5 

2.5 

'         4.7 

2.0 

3.1 

4.2 

2.4 

2.3 

2.2 

4.6 

2.5 

5.4 

4.0 

2.9 

3.4 

2.3 

2.3 

2.2 

3.2 

2.4 

3.0 

3.9 

2.6 

2.8 

2.3 

2  3 

2.2 

2.7 

2.4 

2.t> 

11.6 

2.6 

2.7 

.  2.3 

2.3 

2.2 

2.5 

2.4 

2.C 

4.9 

2.7 

2.6 

2.3 

2.3 

2.2 

2.4 

2-4 

2.4 

3.7 

2.6 

3.0 

2.3 

2.2 

2.2 

2.4 

2.4 

2.0 

3.5 
5.1 

2.6 

2.9 
2.6 

2.3 
2.3 

2.2 

2.3 
2.3 

2.4 

2.4 

1 
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DaUy  dUcharge,  in  second  feet  ^  of  Elm  Fork  of  Red  Rit'er  near  Mangum,  Ol'la.,for  JOO't. 


Day. 


Apr. 


May.      June.      July.   I    Aug.       St-pt.       Oct.       Nov.       Dcxj. 


^ 

8 

9 

10 

11 .           .    . 

12 

,6 

13.... 

If) 

14 

10 

15. 

lf> 

10 

17 

16 

IS 

V 

19 

105 

20 

m 

21 ... . 

50 

22 ... 

20 

23 

26 

24... 

1,350 

25 

1.S50 

20. . . . 

500 

•rj 

ir>5 

28 

100 

29 

GS 

M 

100 

65 
50 
37 
37 
37 
37 
50 
50 
300 
80 
50 
50 
400 
2«0 
80 
37 


550 

2m 

260 
195 
195 
165 
2,500 
1.150 
400 
195 
195 
165 
140 
165 
140 
140 


26 

120 

16 

120 

37 

120 

165 

120 

GBO 

100 

550 

2.150 

195 

550 

100 

225 

750 

165 

680 

100 

.600 

100 

,500 

120 

550 

100 

400 

100 

,700 



50 
50 
50 
50 
50 
37 
37 
37 
37 
65 
65 
50 
37 
37 
37 
37 
25 
25 
50 
25 
25 
165 
65 
900 
350 
80 
65 
50 
120 
100 
50 


37 
37 
37 

120 
50 
37 
65 

140 
50 
37 
37 
25 

680 
1.400 

irk5 
80 
65 
50 
37 
37 
25 
25 
25 
25 
14 
14 
14 
14 
14 
14 
14 


14 
14 
14 
14 
14 
25 
25 
25 
120 
225 
80 
37 
37 
37 
25 
25 
14 
14^ 
165 
25 
25 
14 
14 
14 
14 
14 
14 
14 


1'-. 
1<-. 

ir. 


25 

16 

16 

16 

120 

50 

65 

50 

900 

1,100 

100 

65 

37 

120 

25 

90 

25 

23 

25 

20 

25 

20 

16 

20 

16 

20 

16 

20 

25 

20 

16 

20 

37 

23 

1.250 

23 

200 

20 

02 

20 

58 

20 

48 

20 

44 

.      20 

44 

20 

•20 


NoTK.-On  account  of  shifting  conditions  the  low-water  discharge  was  compute<i  from  st^veral  rating 
tahlcs.    The  high-water  discharge  was  compute<l  from  current-meter  and  slope  measurements. 

Efiimated  monthly  dUcharge  of  Elm  Fork  of  Red  River  near  Mangum,  Okla.,for  VJOft. 


Month. 


April  12-30. 

May 

June . 

July.. 

Ai^^st 

SeptemU-r. 

October 

Novf'mher., 
lieci'inber.. 


Discharge  in  S4'<-<>ii(l-fj'ct. 


Maximum.  Minimum. 


l.K.'JO 

14.<«) 

2,500 

900 

1.400 

225 

16 

l,2.-)0 

1'20 


The  prrio<i . 


ir.  ) 
ino 
z^>  i 

14 

7 

9 
10 
20 


242 
HV) 

.'V'.7 
91.0 
109 

:u>.  2 

11.7 
151. 
33.  9 


Total  in 

acrc-fii't. 

9.120 

46. 730 

21.840 

5.  rm 

r..7(r2 

2.  IM 

719 

8.98.5 

2,0S4 

103,900 
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STREAM    MEASUREMENTS    IN    1905,   PART    IX. 


EL,K  CREEK  XEAR  HOBART,  OKLA. 

This  station  was  established  April  13, 1905.  It  is  located  at  the  highway  bridge  about  7 
miles  south  of  Ilobart,  Okla.  The  station  3  miles  southwest  of  Hobart,  established  Septem- 
ber 22, 1904,  was  continued  until  this  station  was  established.  The  1905  gage  heights  at  the 
old  station  have  been  referred  to  the  datum  of  the  new  one  by  adding  0.4  foo^. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  the  station.  The  current  is 
swift  and  is  oblique  to  tlie  bridge.  Both  banks  are  high  and  wooded.  The  right  bank  over- 
flows during  extreme  high  water.  The  bed  of  the  stream  is  composed  of  sand  and  gravel 
with  very  little  vegetation  and  is  slightly  shifting.  There  is  one  channel  at  all  stages  up  to 
20  feet,  and  two  channels  at  higher  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  is  at  the  east  end  of  the  bridge,  marked  with  paint. 

A  standard  chain  gage  is  fastened  to  the  bridge;  length  of  chain,  33.45  feet.  During  1905 
the  gage  was  read  once  each  day  by  G.  W.  Hines.  Bench  marks  were  established  as  follows: 
(1)  A  standard  bench-mark  post  three-fourths  of  a  mile  east  of  the  bridge,  1,450.00  feet 
above  mean  sea  level  and  28.44  feet  above  the  datum  of  the  gage.  (2)  A  paint  mark  on  the 
downstream  end  of  a  bridge  be^m  ne^r  the  center  of  the  bridge,  1,459.14  feet  above  mean  sea 
level  and  28.58  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Elk  Creek  near  Hobart y  Olda.y  in  1906. 


Date. 


January  29 

February  24 . . 

April  13 

April  26 

April  27 

May23 

May31 

May31 

July? 

July  12 

July  26 

July  2G 

August  3 


Tlydrographer. 


E.  R.  Kerby 

Whittlngton  and  Kerby . 

K.  R.  Kerby 

J.M.  r.iles 

Murphy  and  Kerby 

J.  M.  Giles 

do.... 

do...! 

E.  R.  Kerby 

do 

J.M.  Giles 

do 

E.  R.  Kerby 


August  2.5 1 do. 

September  14 do . 

Septeml)er  19 . 
SepteinlHT  23. 
Septeinl)er  2H . 

October  14 

Octol»er2fi.... 
November  28 . 
r>oeeml)er28.. 


....do 

J.  M.Giles... 

E.  R.  Kerby. 
do 

....do 

do 

do 


Width. 


FeH. 
16 
16 
20 
21 
19.5 
17 
3.^ 
33 
17 
16 
14 
16 
14 
14 
17 
16 
IS 
15 
11 
11 


Area  of 
section. 


Square 
feet. 
14 
33 

9.5 
75 
30 
21 
148 
151 
11 
11 
11 
10 

8 

8 
14 

8 
13 

7 

4.2 

4.2 
13 
14 


Mean 
velocity. 


Feet  per 
second. 
0.71 
1.02 
2.43 
2.66 
2.22 
1.81 
2.6D 
2.68 
2.11 
2.00 
2.00 
1.99 
1.50 
1.75 
1.80 
1.63 
.85 
1.66 
1.48 
1.47 
1.39 
1.25 


Gage 
leight. 


heigl 


Feet. 
2.00 
2.90 
2.30 
5.60 
3.76 
3.00 
a  57 
8.65 
2.50 
2.50 
2.55 
2.52 
2.25 
2.30 
2.65 
2.30 
2.25 
2.20 
2.10 
2.20 
2.50 
2.50 


Di»- 
charge. 


Second- 
feet. 
10 
34 
23 
200 
67 
39 
398 
403 
23 
22 
21 
20 
12 
13 
25 
13 

n 

II 
6 
6 
18 
17 
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DaUy  gage  height,  in  feet,  of  Elk  Creek  near  Hobart,  OJcla.ffor  1905. 


Day. 


1 
2 
3 
•I 

5 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20, 
21. 
22 
23. 
24 
25. 
26. 
27. 
28. 
29. 
3d. 
31. 


Jan. 

Feb. 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.5 

2.3 

2.5 

2.3 

2.5 

2.3 

2.5 

2.3 

2.5 

2.3 

2.5 

2.3 

2.5 

2.4 

2.5 

2.4 

2.5 

2.4 

2.5 

2.4 

2.5 

2.4 

2.5 

2.4 

2.4 

4.4 

2.4 

3.4 

2.4 

3.0 

2.4 

2.4 

2.4 

2.4 

2.4 

2.2 

2.4 

2.3 

2.3 

Mar.     Apr.     May 


2.2 

2.2 

3.1 

2.2 

2.2 

2.5 

2.2 

2.4 

2.3 

2.2 

2.4 

2.3 

2.3 

2.4 

2.2 

6.4 

2.4 

2.1 

4.4 

2.3 

2.1 

3.1 

2.2 

2.2 

2.8 

2.2 

2.2 

2.6 

7.9 

3.2 

2.4 

3.4 

2.2 

2.3 

2.8 

2.4 

2.3 

2.3 

2.2 

2.3 

2.3 

3.0 

2.2 

2.2 

2.5 

2.5 

2.1 

3.0 

2.9 

2.0 

2.1 

7.1 

2.2 

2.1 

5.9 

2.2 

2.0 

4.4 

2.1 

2.0 

3.5 

2.0 

4.2 

3.0 

2.0 

3.9 

2.6 

2.1 

2.6 

2.4 

6.2 

2.3 

2.3 

13.2 

2.3 

2.3 

8.1 

7.0 

2.3 

3.6 

16.5 

2.2 

3.0 

24.2 

2.2 

2.7 

21.9 

2.1 

3.3 

6.4 

2.2 

9.2 

June. 

July. 

10.9 

2.7 

5.3 

2.7 

4.2 

2.7 

4.3 

2.6 

4.1 

2.6 

4.2 

2.5 

4.1 

2.5 

8.5 

2.6 

4.6 

2.7 

4.2 

3.9 

3.9 

3.2 

3.4 

2.9 

3.5 

2.8 

3.4 

2.7 

3.4 

2.5 

3.3 

2.4 

3.3 

2.4 

3.1 

2.3 

3.1 

2.3 

3.0 

2.3 

3.0 

2.2 

3.0 

4.3 

2.9 

4.0 

2.9 

3.4 

2.8 

2.9 

2.8 

2.5 

2.8 

2.4 

2.7 

2.3 

2.7 

2.2 

2.7 

2.2 

2.2 

2.2 
2.3 
2.3 
2.2 
2.2 
2.2 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
8.2 
13.5 
5.4 
3.4 
3.3 
2.9 
2.8 
2.6 
2.5 
2.4 
2.4 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 


Sept. 


2.2 
2.2 
2.3 
2.2 
2.2 
2.2 
2.2 
2.6 
10.1 
7.0 
3.9 
3.0 
2.8 
2.7 
2.6 
2.5 
2.5 
2.5 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


)ct. 

Nov. 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.7 

2.2 

2.4 

2.2 

2.4 

2.2 

2.8 

2.2 

2.5 

2.2 

2.5 

2.2 

2.4 

2.2 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.2 

2.3 

2.2 

2.3 

2.2 

2.3 

2.2 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

3.4 

2.2 

3.4 

2.2 

3.3 

2.2 

3.3 

2.2 

2.5 

2.3 

2.5 

2.3 

2.4 

2.3 

2.4 

2.3 

Dec. 


2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 


OTTER  CREEK  NEAR  MOUNTAIN  PARK,  OKL.A. 

This  .station  was  established  April  2, 1903,  by  G.  H.  Matthes.  It  is  located  on  G.  M.  Dale's 
homestead,  in  the  SE.  J  sec.  21,  T.  3  N.,  R.  17  W.  of  the  Indian  meridian.  It  is  2  miles 
west  and  1  mile  north  of  Mountain  Park,  Okla. 

The  channel  is  slightly  curved  both  above  and  below  the  station.  Both  banks  are  about 
20  feet  high,  of  sandy  loam,  covered  with  vegetation,  and  .subject  to  overflow.  The  bed  of 
the  stream  is  of  sand  and  is  liable  to  shift.  The  water  flows  in  one  channel  at  normal 
stages,  but  when  about  to  overflow  its  banks  part  of  the  water  is  diverted  through  a  slough 
into  Horse  Creek. 

Dischai^  measurements  are  made  by  wading  at  low  .stage  and  from  a  cable  alwut  100 
yards  below  the  gage  at  ordinary  and  flood  stages. 

The  gage  is  a  staff  fastened  to  a  cotton  wood  tree  which  stands  at  the  water's  edge.  Dur- 
ing 1905  the  gage  was  read  once  each  day  by  G.  M.  Dale.  Bi^nch  marks  were  established  as 
follows:  (1)  A  2Q-penny  nail  driven  into  the  cottonwood  tree  to  which  the  gage  is  attached; 
elevation,  10.00  feet.  (2)  A  nail  driven  into  a  mcsquite  tree  150  feet  southwest  of  G.  M. 
Dale's  house;  elevation,  28.62  feet.  (3)  A  nail  driven  into  a  hack  berry  tree  50  feet  east  of 
the  creek  and  20  feet  north  of  the  gage;  elevation,  8.94  feet.  Elevations  refer  to  the  datum 
of  the  gage. 
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STREAM    MKAftTTREMENTS    IN    11)05,   PART    IX. 


Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  310-317;  131,  p  185. 
Discharge:  99,  p  317;  131,  p  185. 
Discharge,  monthly:  99,  p  319;  131,  p  187. 
Gage  heights:  99,  317-318;  131,  p  1811. 
Rating  table:  99,  p,  318 

Discharge  measurements  of  Otter  Creek  near  Mountain  Park,  Okla.,  in  1905. 


Date. 


January  30.. 
Febniary  2.'> . 
April  19 


Ilydrographer. 


K.  U.  Kerby. 

....do 

....do 


....do 

....do 

Korby  an«l  Osbiirno. 

J.  M.  r.ilos 

K.  U.  Kerby 

....do 


May  14... 
May  17.  .. 
May  2() .  . . 
May  22  .  . . 
May  24  .  . . 
May  31  .  . . 

June  1 '  J.  M.  r.ilr:  .. 

June  28 1   K.  U.  Korby 

July  r» do 

July  6 do 

Julys do 

July  13 1 do 

July  l.'i I do 

July  l.'i !  J.  M.  fJiU's. 

July  19 I  K.  U.  Kerby 

July  21) «!.► 

July  21 J.  M.  r.il.'s.. 

July  22 do 

July  24 1   K.  K.  Kerby 

July  20 ' »lo 

July  27 do 

Au^nist  3 <lo 

AiiL'iist  S do 

Annual  10 do 

Ani,'ii.st  _M» «lo 

Aiiliusl  27 do 

Aii^iiist  _•*.» do 

S<'|)jriiilM*r  4. do 

S<'|tl('rtilH'r  12 do 

.^'ptonilKT  I'l do. . .    . . 

SopttMIlIxT  IS do. .  .    . 

S«'|>l«'nilM'r2l  ..    J.  M.  (bios.. 
S<'|itoniU'rL''.». .'   K    R    Korhy 

<)(tol)or3 '. do 

OcfolMT  .'. clo 

OclolHT  12 ' do 

OcloiM-r  l.'i d().    .    . 

O.tolwr  jl .1,, 

Novi'inUT  11 do..  .    . 

.\'o\oml;or  12 «lo 

Novcml!«T  24  .  .  ..!«»    .      . 


iVidth. 

.\rea  of 
section. 

Mean 
velocity. 

height. 

Dis- 
charge* 

Feet. 

Square 
feet. 

Feet  per 

Feet. 

Second- 
fret.a 

5 

0.75 

1.00 

1.00 

0.75 

7 

2.5 

.80 

1.20 

2.0 

9 

4 

1.3.5 

1.20 

5.4 

fd 

746 

2.37 

13.30 

1,772 

29 

71 

1..S6 

3.30 

133 

19 

18 

1.38 

1.70 

25 

:)4 

448 

2.97 

11.00 

1,332 

."kI 

364 

1.53 

6.  .50 

.5.50 

IS 

22 

1.84 

2.00 

39 

52 

409 

1.79 

7.40 

732 

3:j 

9.5 

1.36 

2.9.5 

129 

19 

7 

1.20 

1.20 

8 

ir) 

5 

.86 

1.20 

4.3 

6 

3.7 

1.10 

1.20 

4.3 

13 

4.5 

1.20 

l.'2.5 

5.4 

12 

,5.4 

.91 

1.20 

5.0 

12 

.5.4 

1.00 

1.25 

.5.4 

12 

4.0 

..86 

1.20 

.3.4 

12 

4.0 

.75 

1. 15 

3.0 

12 

5 

.76 

1.-20 

3.8 

5 

2.9 

.82 

1.15 

2.4 

23 

14 

i.;i5 

1.62 

19 

IS 

13.5 

1.41 

1..50 

19 

12 

.5.1 

1.08 

1.20 

5.6 

12 

1.12 

1.20 

5.8 

10 

2.9 

1.08 

1.  15 

3.1 

7 

3.9 

.67 

1.10 

2.6 

7 

4.4 

.70 

1.10 

3.  1 

-..:. 

1.7 

i.a-) 

1.10 

1.8 

:, 

1.4 

.94 

1.00 

1.3 

.'» 

2.1 

.2S 

i.O 

.6 

3 

.6 

l.(K) 

.a5 

.6 

:.. .-. 

1.5 

.90 

1.20 

1.4 

.V .', 

1.5 

.S7 

1.15 

1.3 

3 

.0 

1.00 

1.  10 

".6 

i.n 

.3 

.6.5 

1.00 

2 

3 

.6 

1.00 

1.00 

n.6 

3 

0 

I.IXI 

1.00 

".6 

3 

.6 

1  (K) 

1.00 

n.6 

A 

.6 

1.00 

1.00 

6 

3 

.6 

1.00 

l.(K) 

«.6 

3 

.6 

1.00 

1.00 

1.6 

27 

ir. 

.81 

l.fKV 

13 

27 

15 

.SO 

1..50 

12 

III 

T) 

1.00 

1.40 

6 
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nay. 

Jan. 

1 

'       0.) 

•-) 

.0 

4 

1    . 

9 

6 '. . 

1         .9 

.9 

8 

1         -^ 

9 

'       1.0 

10 

1.0 

11..     .. 

1.0 

12 

10 

13 

10 

14 

1.0 

\h 

1.0 

10 

1.0 

17 

1  1 

\^ 

19...  . 

1.2 
1.1 
1.1 
1.1 
l.l 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

30 

21 

22..       . 

•23 

24 

25 

2n.  . 

27 

S 

29 

30 

31 . . . 

1. 1 

Feb.     Mar. 


.Vpr.  j  Muy. 


1. 

1. 

1. 

1.3 

1.2 

1.2 

1.2 

1.1 

l.l 

1.8 

2.15 

2. 45 

2.6 

1.7 

1.4 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.2 

1.1 

1.1 


5.2 
.18 
2.0 
l.G 
1.5 
1.7 
.  1-5 
1.3 
1.3 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.2 
1.2 
1.2 

1.1 
2.7 
7.8 
14.0 
5.0 
2.8 
2.1 
1.8 
1.7 


Juno. 

July. 

;i.O 

1.4 

2.4 

1.3 

2.0 

1.2 

1.8 

1.2 

1.7 

1.2 

1.5 

1.2 

1.5 

1.2 

1.5 

1.2 

1.5 

2.0 

1.5 

1.5 

1.5 

1.3 

1.5 

1.3 

1.5 

1.3 

1.4 

1.2 

1.4 

1.2 

1.4 

1.2 

1.4 

1.2 

1.4 

1.2 

1.3 

1.2 

1.3 

1.2 

1.3 

1.1 

1.3 

2.4 

1.3 

1.5 

1.3 

1.5 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.1 

1.2 

1.1 
1.1 

Aug. 

Sopt. 

Oct. 

Nov. 

D(v. 

1.1 

1.0 

1.0 

1.1 

1.2 

1.1 

1.0 

1.1 

1.1 

1.2 

1.2 
1.3 

1.0 
1.0 

1.1 
1.1 

1.1 
1.2 

1.2 
l.l 

1.2 

1.0 

l.l 

1.9 

l.l 

1.2 

1.1 

1.1 

1.5 

1.1 

1.2 

1.1 

1.1 

1.3 

1.1 

1.2 

1.1 

1.1 

1.3 

l.l 

1.1 

1.3 

1.1 

2.5 

1.1 

1.1 

1.2 

1.1 

2.5 

l.l 

1.1 

1.2 

1.1 

1.8 

l.l 

1.1 

1.2 

1.1 

1.4 

1.1 

2.9 

1.2 

1.0 

,.3 

1.4 

1.8 

1. 2 

1.0 

1.3 

1.3 

1.5 

1.2 

1.0 

1.2 

1.3 

1.3 

1.2 

1.0 

1.2 

1.3 

1.2 

1.1 

1.0 

1.2 

1.3 

1.2 

1.1 

1.0 

1.2 

1.2 

1.1 

l.l 

1.0 

l.l 

1. 2 

1.1 

1.1 

1.0 

1.2 

1.2 

1.1 

l.l 

1.0 

1.2 

1.2 

1.1 

1.0 

1.0 

1.2 

1.2 

1.1 
1.1 

1.0 
1.0 

1.0 

1.1 

1.2 

1.3 

1.2 
1.2 

1.0 

1.0 

1.1 

1.3 

1.2 

1.0 

'1.0 

1.1 

1.2 

1.2 

1.0 

1.0 

l.l 

1.2 

1.2 

1.0 

1.0 

l.l 

1.2 

1.2 

1.0 

1.0 

1.1 

1.2 

1.2 

1.0 

1.0 

l.l 

12 

1.2 

1.0 

1.1 

1.2 
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Daily  discharge  in  second-feet ^  of  Otter  Creek  near  Mountain  Park,  Okla.,for  1905. 


Day. 

Apr. 

May. 

June. 

120 
64 
37 
37 
32 
21 
21 
21 
21 
21 
21 
21 
21 
16 
16 
16 
16 
16 
12 
12 
12 
12 
12 
12 
12 
12 
12 
8 
8 
7 

1             

384 
208 
37 

28 

2:j 

33 
23 
13 
13 
9 
6 
6 
6 
3 
4 
3 
4 
9 
9 
9 
6 
6 
90 
775 
1,900 
357 
100 
43 
36 

24 

20 

19 

19 

•13 

13 

13 

13 

15 

17 

357 

1,52.5 

1,730 

243 

64 

36 

25 

20 

20 

880 

330 

480 

120 

56 

56 

80 

2,910 

495 

141 

860 

570 

2 

3 

4 

5          

6 

7 

8 

9     .  .  

10 

11 

12                

13 

14 

15 

16           

17 

18 

20   

21 

22 

23 

24         

25       

26 

27 

28                 

29.  .       

30 

30 

31 

Aug.       Sept. 


3 
3 
4 
6 
4 
4 
4 
4 
3 
3 
3 
3 
110 
28 
13 
6 
3 
3 
2 
2 
2 
2 
2 
2 
1 
1 
1 


.8 


0.6 
.6 


Oc 


Nov. 

Dec. 

1 

2 

1 

2 

1 

2 

3 

1 

30 

10 

4 

4 

72 

72 

24 

8 

5 

5 

3 

3 

3 

3 

2 

1 

2 

3 

2 

2 

2 

2 

2 

2 

2 

4 

2 

4 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Note.— The  daily  discharge  was  obtained  by  Indirect  method.    As  no  measurements  wore  made 
prior  to  April  1  no  estimates  were  made  for  that  period. 

Estimated  monthly  discJiarge  of  Otter  Creek  near  Mountain  Park,  Okla.yfor  1905. 
(Drainage  area,  126  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 

October 

November., 
December.. 


Discharge  ui  sect^nd-feet. 
Maximum.  Minimum. 


1,900 

2.910 

120 

61 

110 

3 

1 

72 

6 


3 
13 


.6 
.3 
.6 

1 
1 


The  period. 


139 

360 

22.3 

9.5 

7.2 

.95 

.85 

9.3 


Total  in 
acre-feet. 


8,271 
22,140 
1,327 
584 
443 
57 
52 
553 
129 


33, 560 


Run-off. 


Second-feet 
mile. 


per  square 
niK 


1.10 

2.86 
.177 
.075 
.a57 
.0075 
.0067 
.074 
.017 


Depth  In 
inches. 


1.23 

3.30 
.198 
.aS6 
.066 
.00^4 
.0077 
.083 
.020 
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HORSE  CREEK  NEAR  MOUNTAIN  PARK,  OKL.A. 

This  station  was  established  April  17,  1905.  It  is  located  5  miles  north  of  Mountain 
Park,  in  the  SE.  J  sec.  1,  T.  3  X.,  R.  17  W.,  of  the  Indian  meridian. 

The  channel  is  straight  for  50  feet  above  and  200  feet  below  the  station.  The  current  is 
sluggish.  Both  banks  are  low,  covered  with  grass  and  weeds,  and  subject  to  overflow 
during  high  water.  The  bed  of  the  stream  is  composed  of  firm  earth,  covered  with  v<»geta- 
tion,  and  is  fairly  permanent.     There  is  but  one  channel. 

Dischai^e  measurements  are  made  by  wading  near  the  gage.  At  high  water  measure- 
ments are  made  by  means  of  a  Ixiat. 

The  gage  is  a  staff  with  an  auxiliary  gage  600  feet  downstream  from  the  regular  gage,  for 
determining  the  slope  of  the  stream.  During  1905  the  gage  was  read  once  each  day  by 
John  S.  Cundiff,  when  the  stream  was  flowing.  The  bench  mark  is  a  nail  driven  into  the 
elm  tree  to  which  the  gage  is  fastened;  elevation,  5.65  feet  almve  the  datum  of  the  gage. 

Discharge  measurements  of  Florae  Creek  near  Mountain  Park,  Okla.,  in  1005. 


Date. 


Hydrographer. 


April  28 

MajU 

May» 

Julys 

November  24. . 
(•) 


Morphy  and  Giles. 

E.  R.  Kerby 

J.  M.  Giles 

E.  R.  Kerby 

do 

J.M.Giles.. 


Width. 


Feet. 
3.3 
5 
16 


Area  of 
station. 


Square 
Jeet. 

1.33 

r>.8 

30 


I 


I 


Mean     I 
veUH'lty. 


Feet  per 
second. 

O.M 
1.16 


Oaeo 
height. 


Fert. 

0.71 

1.60 

2.«»r. 

.40 

.60 

r..oo 


Dis- 
charge. 

Secoiul- 
feet. 

0.72 
6.7 
26.3 
0 
..VI 
3»7 


«  Computed  from  slopo  moHsuremRnt  using  K niter's  formula. 
Daily  gage  height ^  in  feet ^  of  Home  Creek  near  Mountain  Park,  Okla.  for  190/}. 


Day. 

Apr. 

May. 

June. 

July, 

D«. 

Day. 

.\pr. 

May. 

0.7 
.7 
.6 
5.4 
3.2 
3.0 
1.3 
.9 
1.7 
1.2 
7.0 
2.1 
1.2 
4.8 
2.7 

Junn. 

July. 

Dec. 

1 ;... 

0.5 
.5 
.5 
.4 
.4 
.4 
.4 

1.3 

1.0 
.8 

.7 
.5 

0.7 

17 

0.4 

2 

18 

0.9 

1.0 

.8 

.5 

.5 

6.0 

2.4 

3.0 

1.3 

.8 

.6 

.5 

3..... 

19 

4 * 

30 

5 1... 

21..,.. 

6 

22 

23 

•.. 

21 

i. ...„ 

1.5 

as 

26. 

10 

.6 
2.9 
5.5 
6.0 
1.6 
l.O 

.8 

11 

27 

12 

28 

13 

...... 

2S> 

14 

:« 

31 

i 

15 

1 

I« . 

1           1 

1 
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STREAM    MEASUREMENTS    IN    1905,    PART    IX. 


DRY  FORK  OF  OTTER  CREEK  NEAR  MOUNTAIN  PARK,  OKI^A. 

This  station  was  established  April  18,  1905.  It  is  located  about  4  miles  northeast  of 
Mountain  Park,  Okla.,  in  see.  15,  T.  3  N.,  R.  16  W.,  of  the  Indian  meridian. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  current  is  swift. 
The  left  bank  is  high;  the  right  is  low.  Both  are  wooded  and  subject  to  overflow.  The 
bed  is  sand  and  gravel,  free  from  vegetation  and  slightly  shifting.     There  is  but  one  channel. 

Dischai^e  mea.surement^  are  made  by  wading  near  the  gage. 

The  gage  is  a  staff  with  an  auxiliary  gage  500  feet  upstream  from  the  regular  gage  for 
determining  the  slope.  During  1905  the  gtige  wa.s  read  once  each  day  by  A.  B.  Slaybaugh. 
The  bench  mark  is  a  nail  driven  into  a  leaning  cottonwood  tree  near  a  pump  35  feet  up- 
stream from  the  gage;  elevation,  6.53  f(H»t  above  the  datum  of  the  gage. 

Discharge  measurements  of  Dry  Fork  of  Otter  Creek  near  Mountain  Parkj  Okla.y  in  1905. 


Date. 


Hydroprapher. 


,  Width 


I   Area  of 


Mean 
velocity. 


April  18 

April  2H 

May  14 

May  20 

June  12 

July  13 

July  ir, 

Augu.st  8 

NovouiTht  24  . .: do 

D«»couilK»r  !.'» do 


E.  U.  Knrby 

Murphy  and  Ciilos. 

E.  R.  Korby 

J.  M.  Oilea 

E.  U.  Korby 

....do 

J.  M.  Giles 

E.  H.  Korby 


Fret. 
8 
9 
14 
28 
9 
4 
0 
1  ' 


DceouilxT  29. 


do 

J.  M.  Giles. 

do 

do 


Square 
fret. 
3 

Feet  per 

second. 

1.35 

5 

l.fiS 

14 

2.04 

22 

1.00 

4 

1.17 

1.2 

.83 

2.2 

.28 

.5 

1.00 

2.6 

.96 

1.8 

1..33 

L.'i 

1.20 

104 

3.43 

139 

3.88 

2CA 

T).  a^> 

Gaee 
height. 


Feet. 

0.80 
.90 
L.'iO 
1.40 
.70 
.40 
.4.'> 
.40 
.80 
.60 
..W 
4.00 
.VOO 
8.00 


Dis- 
charge. 

Second- 
fret. 
4 
8 
28 
23 
4 
1 

.6 
.5 

zr, 

2.4 
1.8 
337 

i.aw 


aComputo*!  from  ."^lopc  mcjisuroniont.M,  using  Kutter's  formula. 
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Daily  gage  height,  infeft,  of  Dry  Fork  ofOUer  Cmk  near  Mountain  Park,  Okla.,for  lUOft, 

Day.  Apr.       May.      June.      July.       Aug.       Sept.   I    Oct.       Nov.        Dec.  . 


1 

2 - 

3 

4 

5 .   . 

6 

7 

8 

9-  .. 

10 ... 

11 ' 

12 ' 

13 

14 

15 

16 

17 1 

1J»...             _ 

19 

0.7 

.6 

.6 

.5 

2.0 

1.4 

2.8 

1.4 

20 

21 

22 

23..              

24 

25 

36 

27 

1.1 

28 

.9 

25...           

.H 

.« 

.7 

31 

0.7 


1.1 
1.0 
1.0 

.8 
.8 
.7 


2.8 

.  7 

2.2 

.8 

5.5 

.  7 

8.4 

1.7 

.7 

1.4 

.6 

1.0 

.G 

.9 

.6 

.9 

.0 

.8 

.G 

2.5 

.G 

2.3 

.0 

1.9 

.G 

1.2 

.G 

0.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3  ' 


.3 
.4 

.4! 
.4 
.3 
.3  ; 

-! 

.3  i 
.4 


0.4 
.4 


Note.— Creek  dry  August  23  to  September  7,  September  29  to  OctoIxT  2,  and  October  11 -'22,  inclusive. 
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STREAM    MEASUREMENTS    IN    1905,  PART   IX. 


Station  rating  tahlefor  Dry  Fork  of  Otter  Creek  near  Mountain  Parkf  Okla.,from  AprU  19  to 

October  10,  1905. 


Gago 
height. 

Discharge. 

Feet. 

Second- feet. 

0.30 

0.2 

.40 

.4 

.50 

1.0 

.60 

2.0 

.70 

3.6 

.80 

5.4 

.90 

7.8 

1.00 

10 

1.10 

13 

1.20 

16 

1.30 

20 

1.40 

24 

• 

Gace 
height. 

Feet. 
1.50 

Discharge. 

Gace 
height. 

Discharge. 

Gage 
heignt. 

Discharge. 

Second- feet. 
29 

Feet. 
2.70 

Second-feet. 
157 

Feet. 
3.90 

Second-feet. 
343 

1.00 

36 

2.80 

171 

4.00 

360 

1.70 

44 

2.90 

185 

4.20 

394 

1.80 

53 

aoo 

200 

4.40 

429 

1.90 

63 

3.10 

215 

4.60 

465 

2.00 

73 

3.20 

230 

4.80 

501 

2.10 

84 

3.30 

245 

5.00 

539 

2.20 

95 

3.40 

261 

5.20 

577 

2.30 

106 

3.50 

277 

5.40 

616 

2.40 

118 

3.60 

293 

2.50 

130 

3.70 

309 

2.  GO 

1 

143 

3.80 

326 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  la  based  on  eight  discharge  meas- 
urements made  during  the  first  part  of  19a5.    It  is  well  defined  betwoen^age  heights  0.4  foot  and  1.5  feet. 

Above  1.5  feet  the  rating  curve  is  based  on  computations  from  three  slope  measurements,  using  Kut- 
ter's  formula.  This  extension  should  be  considered  only  roughly  approximate  .  Owing  to  shifting 
conditions  a  second  table  applies  subsequent  to  October  10. 

Station  rating  table  for  Dry  Fork  of  Otter  Creek  near  Mountain  Park,  Okla.,from  October  11  to 

December  31,  1905. 


Gage 
height. 

Discharge. 

Feet. 

0.30 

.40 

Second-feet. 
0.1    , 

.3    j 

Gage 
heignt. 


Feet. 
0.50 


Discharge. 


Second-feet. 
0.6 


Gael 
heigh 


Feet. 

0.70 

.80 


Discharge. 

Second-feet. 
1.6 
2.4 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge  meas- 
urements made  during  the  latter  part  of  1905.    It  is  well  defined. 

Estimated  monthly  discharge  of  Dry  Fork  of  Otter  Creek  near  Mountain  Park,  Okla.^for  1905. 


April  19-30 . 

May 

June 

July 

August 

September. . 

October 

November . . 
December . . 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


171 
1,500 
13 
3.5 
7.8 
5.4 
.3 
2.4 
1.6 


The  period . 


1.0 
1.0 
1.0 
.4 
.0 
.0 
.0 
.3 


?7.5 
119 
3.4 
1.1 
.82 
.41 
.11 
.66 
.42 


Total  in 
acro-feet. 


(i54 

7,317 

202 

68 

50 

24 

6.8 

40 

26 


8.388 
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SALT  FORK  OF  RED  UIVEH  AT  MAXGUM,OKT^. 

This  station  was  established  April  11,  1905.  It  is  located  at  the  highway  bridge  one-half 
mile  south  of  Mangum,  Okla. 

The  channel  is  straight  for  1 ,000  feet  alx)ve  and  2,000  feet  below  the  station.  The  current 
is  swift.  Both  banks  are  low,  clean,  and  sandy,  but  do  not  overflow  except  under  the 
bridge.  The  bed  of  the  stream  is  composed  of  sand  and  is  shifting.  There  is  but  one  chan- 
nel broken  only  by  the  pile  supports  of  the  bridge. 

Discharge  measurements  are  made  by  wading  during  low  water,  and  from  the  bridge  dui^ 
ing  high  water.  The  bridge  consists  of  t«n  40-foot  steel  spans  on  piles,  which  catch  drift 
during  flood  stages.     The  initial  point  for  soundings  is  the  north  end  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  downstream  railing  of  the  bridge;  length  of  chain, 
19.54  feet.  During  1905  the  gage  was  read  once  each  day  by  C.  O.  Bowles.  Bench  marks 
were  established  as  follows:  (1)  An  iron  post  driven  flush  with  the  surface  on  the  west  side 
of  the  road  near  a  mesquite  shrub  just  south  of  the  cut  for  the  highway  and  about  200  feet 
from  the  left  bank  of  the  stream;  elevation,  12.46  feet.  (2)  A  paint  mark  on  the  cross- 
beam plate  on  the  same  side  of  the  bridge  as  the  gage;  elevation,  14.30  feet.  Elevations 
refer  to  the  datum  of  the  gage. 

Discharge  measurements  cfSalt  Fork  of  Red  River  at  Mangumf  Okla.,  in  1905. 


Date. 


Hydrographer. 


N 

April  11 

April  26 

May23 

May2i 

May  25 

May26 

Mj»y27 

Jime  10 

Jalyll 

July  25 

August  24 

September  24 . 
September  27 . 
November  29 . 

December  5 

Decwnber  19.. 

(*) 

(6) 


E.  R.  Kerby 

Murphy  and  Kerby . 

E.R.  Kerby 

J.M.  Gilee 

do 

do 

do 

E.  R.  Kerby 

do 

J.M.Giles 

E.  R.  Kerby 

J.M.  Giles 

E   R.  Kerby.., 

do 

do 

do 

J.M.  Giles 

do 


Width. 


Feet. 

43 
112 
138 
202 
206 
110 
415 

83 
148 
126 


Area  of  |    Mean 
section.  I  velocity. 


Square 
feet. 

20 
323 
133 
174 
288 

79 
2,218 

78 


62 
63 
56 
1,276 
833 


Feet  per 
second. 

.70 
2.30 
1.67 
1.62 
2.33 
1.32 
6.33 
1.71 
1.58 
2.10 


1.00 
1.29 
1.29 
1.10 
6.78 
5.05 


Gage 
height. 


Feet. 
2.80 
3.43 
3.00 
3.18 
3.40 
2.90 
9.00 
1.90 
2.10 
2.33 
1.50 
1.30 
1.30 
2.20 
2.20 
2.50 
7.50 
6.00 


Dis- 
charge. 


Second- 
feet. 

14 

741 

222 

281 

672 

104 

14,040 

134 

139 

239 

ol 

2 

.5 

80 

81 

66 

8,590 

4,210 


(o)  Estimated. 

{f>)  Computed  from  slope  measurement  using  Kutter's  formula. 
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Daily  fj(i(jt  luiijht,  in  fat,  nf  Salt  Fork  of  Rid  liiur  at  Mait4,i  vi.  Olid.,  f.r  lUOft. 


10. 

11. 
12.. 
13.. 
14. 


Day. 


Apr. 


May.      Juiif.      July. 


2.4 
2.4 


2.8 
2.0 

2. :, 
2.4 


10 ' 

17 i 

18 

3.r) 

19 

20 

3.2 

21 

3.3 

22 

3.  3 

23 

2. 9 

24 

ti.2 
3.3 
3.1 
2.8 
2.8 
2.6 
2.0 

3.2 

26  ..        

2.0 

27 

7.5 

28 

2<> 

3.0 

30 

2.9 

31 

2.7 

3.2 
2.3 
2. 2 
2.2 
2.6 
2.2 
2.2 
2.0 
2.0 
2.0 

'■»! 
1.0  ; 

1.8 

1.7 

1.6 

2.4 

2.1 

2.0 


Auj^.       SojJt.       Nov. 


2.0 

1.8 


2.0 

2.0 

2.35 

2.1 

2.0 

1.9 
3.0 
2.0 
1.9 
1.8 
1.7 
3.8 
2.7 


2.1 

2.0 

1.8 

1.6 

2.3 
2. 0 
2.0 
1.9 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.5 


2.  *• 

2.1 

2  5 

2  4 

2. 9  

3.9 

2  5 

3  0 

2.2  ' 

2.4 

2.5  1 ! 

2.2  1 ■ 

2.4 
2.3 

2.2  ' 

2.2 

2.1 

-,->. 

2.0 

Dw. 


2. 2 
2.2 
2.2 


2.2 
2.6 
2.6 
2.5 
2.5 
2.5 
2.4 
2.3 
2.2 
2.2 
2.5 
2.7 
2. 9 
2.7 


2.5 
2.5 
2.5 
2.5 


Note.— No  flow  for  niisi*Liig  gage  heights;  water  standhig  in  pot>ls. 
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Daily  discharge  f  in  seamd-fett,  of  Salt  Fork  of  Red  River  at  Mangum,  OMa.^for  1905, 


Day. 


8. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 


18., 
1<».. 
£).. 
21.. 
22.. 


18 
10 
5 
2 
0 
0 
0 
S25 
880 
0 
0 
0 
0 


24 

i  4,900 

IS 

i    620 

26 

1   330 

27 

20 

28.... 

20 

23 

1    10 

30 

.1 

»i 1 

Ifay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

5 

360 

0 

115 

0 

0 

0 

82 

0 

360 

0 

115 

0 

0 

0 

84 

0 

0 

0 

25.5 

0 

0 

0 

85 

0 

0 

0 

150 

0 

0 

5 

85 

0 

0 

0 

115 

0 

0 

10 

85 

0 

0 

0 

325 

180 

0 

5 

8.5 

0 

725 

0 

80 

no 

0 

2 

SS 

0 

315 

0 

620 

110 

0 

2 

85 

0 

270 

325 

120 

75 

0 

2 

85 

0 

270 

185 

80 

30 

0 

475 

85 

0 

420 

115 

50 

30 

0 

240 

85- 

0 

270 

50 

30 

.30 

0 

200 

85 

0 

270 

0 

1,240 

30 

0 

160 

iL>a 

0 

175 

0 

440 

10 

0 

160 

110 

0 

175 

0 

230 

10 

0 

160 

80 

0 

175 

0 

150 

1 

0 

120 

75 

0 

135 

0 

115 

0 

0 

85 

70 

0 

135 

0 

50 

0 

0 

85 

40 

0 

100 

0 

10 

0 

0 

85 

.30 

450 

70 

0 

0 

0 

0 

85 

2a 

b20 

no 

0 

0 

0 

0 

60 

20 

620 

270 

0 

0 

0 

0 

6r) 

70 

110 

220 

325 

0 

0 

0 

150 

160 

100 

175 

555 

0 

0 

0 

1,250 

26C 

450 

0 

325 

0 

0 

0 

475 

160 

110 

0 

185 

0 

0 

0 

160 

70 

8,600 

0 

325 

0 

0 

0 

150 

70 

600 

0 

185 

0 

0 

0 

110 

70 

725 

0 

185 

0 

0 

0 

80 

70 

o70 

0 

150 

0 

0 

0 

SO 

70 

540 

115 

0 

0 

70 

Note.— On  account  of  shifting  conditions  the  low-water  discharge  was  computed  from  several  rating 
tabka,  each  covering  a  short  period.  The  high-water  discharge  was  computed  from  one  current-meter 
and  two  slope  measurements. 

E^imated  monthl^i  discharge  of  Salt  Fork  of  Red  River  at  Mangum,  Okla.,for  1905. 


April  11  30. 

Uny 

. June 

July 

Atu^ust 

September. 
October.... 
NoTcmbcT . 
December.. 


The  period . 


Discharge  in  second-feet. 
Maximum.    Minimum.      Mean. 


4,900 
8,600 

725 

555 
1,240 

180 

0 

1,250 

260 


382 

439       I 
165       j 

97.6 
138 

20.5  I 

0    ! 

149 

85.5  ' 


Total  In 
acre-foot. 


15,150 
26,990 
9,818 
6.001 
8,485 
1,220 
0 
8,866 
5.2.'i7 


81,790 


IRR  ]73— 06- 
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STREAM    MEASUREMENTS    IN    1905,   PART    IX. 


TURKEY    CREEK    NEAR    OLUSTEE,    OKLA. 

This  station  was  established  April  20,  1905.  It  is  located  about  200  feet  downstream 
from  William  Fullerton's  irrigation  dam,  6  miles  northwest  of  Olu^tee,  Okla. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  current  is  swift. 
Both  banks  are  high  and  wooded,  but  subject  to  overflow  during  floods.  The  bed  of  the 
stream  is  sandy. 

Low-water  measurements  are  made  by  wading  at  the  gage.  High-water  measurements 
are  made  from  the  highway  bridge  1  mile  east  of  the  gage. 

A  staff  gage  in  three  sections  is  fastened  to  the  right  bank  and  trees  on  the  same.  An 
auxiliary  gage  is  located  245  feet  below  the  regular  gage,  for  determinations  of  slope.  Dur- 
ing 1905  the  gage  was  read  once  each  day  by  James  R.  Craig.  Bench  marks  were  estab- 
lished as  follows:  (1)  A  group  of  three  nails  driven  into  the  root  of  an  elm  tree  on  the  right 
bank,  40  feet  above  the  gage;  elevation,  11.65  feet.  (2)  A  point,  marked  with  paint 
*U.  S.  R.  S.  B.  M.  16.29,'*  on  a  rock  20  feet  from  the  gage;  elevation  16.29  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Discharge  measurements  of  Turkey  Creek  near  Olusiee,  Okla.,  in  1905. 


April  20 
Junes 
July  18 
July  22 
July  22 

July  30 ; do 

July  31 J.  M.  Giles 

July  31 K.  H.  Kerby 

August  7 do 

August  10 do 

August  11 do 

Augu.st  11 do 

August  18 do 

August  21 do 

August  22 ' do 

September  1) do 

September 9. do 

September  20  .]  J.  M.  (iiles 

September  20   J do 

October  7 do 

November  2 do 

December  9 ' do 

Decem  ber  30 do 
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DaUy  gage  height ^  in  feet  j  of  Turkey  Creek  near  Otustee,  01cla.,for  1905. 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
^.. 
25.. 
26.. 
27., 
28.. 
29.. 
30. 
31., 


Day. 


Apr. 


May. 


I 
June.  I  July 


2.4 
2.2 
2.2 
2.7 
6.6 
2.6 
2.6 
2.4 
2.3 
2.2 
2.2 


2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.2 
2.2 
2.2 
2.4 
2.5 
6.2 
2.6 
2.3 
2.3 
2.3 
2.2 
2.2 
7.1 
9.1 
13.6 
2.7 
2.5 
2.5 
3.1 


2.7 
2.6 
12.2 
10.0 
2.9 
2.7 
2.7 
2.6 
2.7 
2.6 
2.6 
2.6 
2.5 
2.6 
2.6 
2.6 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 


2.5 
2.5 

2.5  I 

2.5  I 
2.6 
2.6 
2.6 
2.0  j 

2.6  I 
2.5 
2.5 
2.5  I 
2.5 
2.5 
2.5  I 

2.5  I 
2.5 
2.5 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 

2.6  I 
2.5 
2.4  I 
2.4  I 
2.4 
2.4 
2.4! 


Aug. 

Sept. 

Oct. 

2.4 

2.2 

2.4 

2.2 

2.5 

^ 

2.1 

2.5 

2.1 

2.4 

2.3 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.3 
2.4 
2.3 


2.5 
2.5 


3.6 

4.7  ' 

5.6  ' 

2.7 

2.5 

2.4 

2.5 

2.5 

2.5 

2.4 

2.5 

2.4 

2.3 

2.2 


2.1 
2.3 
2.2 
3.5 
3.4 
2.2 


Dec. 


2.3 
2.2 
2.3 
2.3 
2.3 
2.2 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 


2.3 
2.6 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.4 


Note.— Gage  out  May  27  to  June  4;  crwk  dry  September  24,  and  October  5-6  and  11-21.  No  readings 
October  22  to  November  23,  November  26-30,  and  De<'eraber  14-16. 

AV.VSiriTA  UIVKIl  AT  ANADAIIKO,  OKLA. 

This  station,  established  October  25,  1902,  by  W.  G.  Russell,  is  located  at  the  highway 
bridge  one-half  mile  north  of  the  Anadarko  railroad  depci . 

The  channel  both  above  and  below  the  station  is  straight  for  200  feet.  The  right  bank 
is  high  and  the  left  bank  is  low.  Both  banks  are  liable  to  overflow.  The  bed  of  the  stream 
is  sandy  and  constant. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
the  right-bank  end  of  the  bridge,  downstream  side. 

A  standard  chain  gage  is  fastened  to  the  hand  rail  of  the  bridge:  length  of  chain,  28.17 
feet.  During  1905  the  gage  was  read  once  each  day  by  James  II.  Dunlap.  Bench  marks 
were  established  as  follows:  (1)  A  cross  cut  on  the  northeast  corner  of  the  capstone  of  the 
pier  on  the  right  bank;  elevation,  22.00  feet.  (2)  A  nail  in  a  large  cottonwood  tree  at  the 
south  end  of  the  bridge,  east  of  the  road;  elevation,  24.54  feet.  Elevations  refer  to  the 
datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  Stat.es  Geological  Survey: 

Description:  84,  p  139;  93,  p  315;  131,  p  187. 
Discharge:  84,  p  139;  99,  p  315;  131,  p  188. 
Discharge,  monthly,  131,  p  189. 
Oage  heights:  84,  p  140;  99,  p  316;  131,  p  188. 

Discharge  measurements  of  Washita  Rh^er  at  Anadarlco,  Olda. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


January  28 E.  R.  Kerby 

April  2 do 

April  24 J.  M.  Giles 

April  24 do 

April  25 Murphy  and  Kerby . 

April  25 do 

May  22 E.  R.  Kerby 

June  5 J.  M.  Giles 

June  8 E.  R.  Kerby 

June  21 do 

July  3 1 do 

July  10 do 

July  24 J.  M.  Giles 

August28 E.  R.  Kerby 

August  28 ' do 

September  0 . . .  .  . .  .do 

8epteml)er25..|  J.  M.  Giles 

September  26 . .  I do 

Septemlx^r  26 . .    E.  R.  Kerby 

8epteml)er  26 do 

October  1 do 

October  16 do 

October  24 do 

November  4 do 

November  17 do 

November  25 do 

November  30 do 

November  30 do 

December  4 do 

December  6 do 

December  18 do 

December  20 ...  I do 


Feet. 
60 
67 
66 
66 
70 
70 
70 
70 
70 
70 
Of) 
68 
70 
67 
67 


Square 
feet. 

94 

171 

150 

153 

219 

219 

322 

360 

279 

183 

132 

157 

286 

138 

138 

119 

134 

128 

130 

130 

94 

93 

92 

92 

137 

129 

222 

219 

185 

154 

142 

139 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


Feet  per  \ 
second. 

1.47 

1.34  j 

1.47  I 

1.43  i 

1.85 

1.93 

2.55 

2.25 

2.77 

2.20 

1.54 

1.45 

1.70 

1.63 

1.64 

1.39 

1.40 

1.33 

1.44 

1.43 

1.43 

1.08 

1.16 

1.13 

1.28 

1.26 

1.66 

1.60 

1.44 

1.35 

1.30 

1.24 


Feet. 
2.8 
3.20 
3.30 
3.30 
4.11 
4.20 
6.35 
6.50 
6.30 
4.50 
3.70 
3.50 
4.90 
3.30 
3.30 
2.90 
3.10 
3.00 
3.0U 
3.00 
2.60 
2.50 
2.50 
2.50 
2.80 
2.70 
3.80 
3.70 
3.20 
3.05 
2.90 
2.85 


Second- 
feet. 


138 
229 
220 
219 
405 
424 
822 
812 
774 
402 
203 
228 
486 
225 
226 
166 
187 
171 
187 
1S6 
134 
lOO 
107 
104 
175 
163 
368 
350 
267 
208 
171 
173 
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Day. 


Jan. 


1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 : 

20 

21 

22 

23 

24 

25 

26 

27 

28 1 

29 

30 

31 


Feb. 


2.55 

2.55  i 

2.55  ' 

2.55  j 

2.55 

2.55 

2.55  I 

2.55  I 

2.55 

2.5 

2.5    I 

2.5 

2.5 

2.5 

2.5 

2.5 

2.65 

2.65 

2.65 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.7 

2.7 

2.7 


2.7 

2.7 

2.8 

2.8 

2.8 

2.8 

2.8 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

2.9  ' 

2.9  I 

3.0 

3.2 

3.5; 

3.7 

4.0! 

4.2  I 

3.7  ' 

3.5! 


Mar. 

Apr. 

May. 

3.3 

4.3 

3.1 

3.2 

4.2 

3.1 

3.3 

4.0 

3.0 

5.3 

3.9 

3.0 

4.4 

3.8 

3.1 

4.1 

3.6 

3.3 

3.8 

3.5 

3.5 

3.8 

3.4 

3.8 

3.7 

3.3 

4.3 

3.7 

3.4 

3.8 

7.3 

3.6 

3.5 

8.2 

3.8 

3.3 

6.3 

5.2 

June.  '  July. 


Aug. 


3.1 

3.1 

3.0 

3.5  J 

4.0 

4.3 

4.7 

5.1  I 

6.0 

5.0 

3.9  i 

3.6 

3.5 

3.5  I 
3.6 

4.6  I 


4.5 
3.7 
3.7 
3.7 
3.7 
3.4 
3.4 
3.3 
3.2 
3.2 
3.2 
4.1 
6.0 
10.8 
11.0 
6.2 
5.1 


8.2  I 
10.1 

7.7  I 

6.2 1 

5.7 

4.3  I 
4.0 
5.8 
6.5 
6.4 
6.2 
5.4 
5.2  I 

12.6 
14.9  I 
17.0  I 
18.3 
18.8    . 


18.7 
14.8  I 
12.7  ' 

9.4  I 

6.6 

6.0  I 

5.8 

5.9 ; 

6.8  i 

7.4 

9.6  ' 

7.2 

5.8 

5.5 

5.1 

5.2 

5.3 

5.0 

4.8 

4.7 

4.5 

4.3 

4.3 

4.2 

4.1 

4.0 

4.0 

4.1 

3.9 

3.8 


3.9 
3.8 
3.7 
3.7 
3.5 
3.5 
3.4 
3.4 
3.5 
3.5 
3.4 
3.7 
3.4 
3.4 
3.4 
3.3 
3.2 
3.3 
3.4 
3.6 
3.3 
3.4 
5.2 
5  2 
4.5 
4.3 
4.1 
3.6 
3.4 
3.3 
3.2 


3.1 
4.3 
3.6 
3.2 
3.1 
3.1 
3.0 
2.9 
2.8 
2.8 
2.7 
2.7 
2.9 
3.1 
4.2 
9.1 
9.4 
9.6 
6.4 
6.4 
6.1 
4.6 
4.1 
3.9 
3.7 
3.0 
3.4 
3.3 
3.2 
3.2 
3.1 


Sept.  '  Oct.     Nov.     Dec. 


3.0 
2.9 
2.8 
2.8 
2.7 
2.8 
3.0 
3.2 
4.7 

8.4 
8.G 
5.9 
7.1 
4.8 
4.2 
3.9 
3.7 
3.6 
3  3 
3.2 
3.2 


2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.4 
2.4 
2.5 
2.4 
2.5 
2.6 
2.5 
2.5 
2.4 
2.4 
2.5 
2.5 


3.4 

2.5 

3.3 

2.5 

3.2 

2.5 

3.0 

2.5 

2.9 

3.5 

2.8 

2.5 

2.7 

2.5 

2.7 

2.5 

Note.— Ice  conditions  January  10-16  and  February  3-14;  gage  heights  to  top  of  iec. 
estimated  J  une  3-4  and  Decemoer  31. 


2.5 

3.6 

2.0 

3.4 

2.5 

3.3 

2.5 

3.2 

2.7 

3.1 

3.7 

'    3.0 

3.9 

3.0 

3.5 

3.0 

3.4 

2.9 

3.2 

2.8 

3.0 

2.8 

3.2 

2.8 

3.5 

2.9 

3.2 

2.9 

2.9 

2.9 

2.0 

2.9 

2.9 

2.9 

2.7 

2.9 

2.7 

2.8 

2.7 

2.8 

2.6 

2.8 

2.6 

2.8 

2.6 

2.8 

2.6 

2.8 

2.6 

2.8 

2.6 

2.8 

2.(, 

2.8 

6.6 

2.8 

5.0 

2.8 

4.2 

2.8 

2.8 

Gage  heights 
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Daily  discharge,  in  second-feet,  of  Washita  River  near  Anadarko,  Okla.,for  1905. 


Day. 

Jan. 

Feb. 

144 

144 

Mar. 

Apr. 

May. 

June. 

832 
715 
676 
696 
870 
990 

950 
677 
620 
544 
563 
581 
525 
489 
470 
432 
390 

38:j 

360 
334 
310 
300 
310 
268 
250 

July. 

1 

ia5 

105 
105 
105 

ia5 

105 

la** 
io.=» 
la-i 

240 
207 
207 
191 
191 
207 
240 
273 
325 
413 
325 
273 
240 
207 
207 
191 
273 
360 
413 
486 
560 
730 
542 
342 
290 
273 
273 
290 
470 

229 
240 
600 
430 
378 
325 
325 
29,'i 
295 
990 



775 
440 
295 
295 
284 
284 
234 
234 
220 
202 
202 
202 
405 
780 

455 
43.'i 
400 
380 
363 
327 
310 
290 
274 
28b 
320 
354 
V.13 

795 
698 
436 

:i82 

718 
853 
835 
795 
641 
603 

254 

2 

227 

3 

203 

4 

218 

5 

1S4 

6 

198 

180 

8 

197 

9 

214 

10 

,  228 

11 

213 

12 

262 

13 

213 

14 

213 

15 

160 
160 
160 
160 
175 
175 
191 
224 
273 
308 
360 
395 
308 
273 



2!3 

16 

203 

17 

136 
136 
136 
136 
136 
130 
130 
130 
130 
130 
130 
130 
144 
144 
144 

186 

18 

203 

19 

20 

220 
252 

21 

203 

22.. 

*?24 

23 

544 

24 

544 

25 

412 

26 

377 

27.. 

341 

28 

255 

29 

820 
603 



227 

30 

210 

31 

196 



178 
382 
262 
194 
178 
183 
167 
152 
137 
137 
120 
120 
152 
183 
369 


Sept.  Oct.  I  Nov.   Dec. 


162 
148 
148 
135 
150 
182 
213 
474 


7^ 
790 
790 
450 
357 
324 
289 
258 
242 
226 
208 
208 
194 


693 
925 
481 
373 
323 
288 
272 
222 
206 
206 
237 
222 
206 
181 
175 
160 
144 
144 


134 
134 
134 
134 
134 
134 
134 
105 
105 
ia5 
«) 
90 
100 

100 
115 
100 
100 
85 
85 
107 
107 
107 
107 
107 
107 
106 
106 
106 
105 
105 


105 
105 
104 
104 
136 
300 
342 
273 
256 
224 
106 
230 
285 
234 
190 
190 
190 
157 
157 
157 
142 
142 
142 
138 
138 
141 
148 
880 
580 
436 


3:3 

300 
2«2 
267 
230 
199 
199 
199 
175 
158 
15S 
158 
175 
175 
175 
171 
171 
171 
162 
162 
162 
162 
16-2 
162 
162 
162 
162 
162 
162 
162 
162 


Note.— The  daily  discharge  was  obtained  by  indirect  method, 
estimate  was  made  for  gage  heights  above  7.5  feet  owing  to  lack  of 


No  estimates  for  ice  conditions.    No 
measurements. 


Estimated  monthly  discharge  of  Washita  River  at  Anadarko,  Okla.,for  1905. 


Month. 


Di.«5charge  in  second-feet 


Maximum     Minimum.      Mean. 


January  1-9,  17-31 

February  1-2,  15-28.. 

March  1-29 

April  (26  days) 

May  (23  days) 

June  (25  days) , 

July 

August  (28  days) 

Sopteraber  (27  days) . 

October 

November 

December 


144 
730 


The  period. 


(") 
C) 
(«) 

(o) 
(a) 


134 
880 
333 


ia5 

144 
191 
202 
274 
250 
180 
120 
135 
85 
104 
158 


124 
226 
319 
399 
503 
541 
•252 
287 
268 
109 
227 
187 


Total  in 
acre-feet. 


5,903 
7,172 
18,3oO 
.20,580 
22,950 
26,830 
15,500 
15.940 
14,a50 
6,702 
13,510 
11,500 


179,300 


o  Discharge  beyond  limits  of  rating  table. 
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OUACHITA  IIIVEU  NEAR  MAI.VERN,  ARK. 

This  station  was  established  March  3,  1903,  at  the  Rockport  Bridge,  1 J  miles  northwest  of 
Malvern,  Ark.,  and  was  discontinued  April  30,  1905.     The  gage  was  read  by  A.  M.  Baker. 

lofonnation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  GeoIogi<?al  Survey: 

DwCTiption:  99,  pp  313-314;  131,  p  190. 
Discharge:  9»,  p  314;  131,  p  190. 
Discharge,  monthly:  131,  p  193. 
Gage  heights:  99,  pp  314-315;  131,  p  191. 
Rating  table:  131,  p  192. 

Daily  gage  height,  in  feet,  of  Ouachita  River  near  Malvern,  Ark.,  for  1905. 


Day. 


Jan. 


1. 
2 

3. 
4. 

5. 
6. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15, 
16. 


Feb.       Mar. 


Apr. 


Day. 


Jan. 


0.4 

3.0 

3.8 

.3 

3.9 

3.7 

1.3 

3.2 

3.2 

1.3 

2.8 

3.0 

1.2 

2.6 

2.9 

1.2 

2.4 

2.7 

1.2 

2.4 

2.7 

1.0 

3.0 

4.6 

1.3 

3.7 

12.5 

2.0 

4.5 

l.'i.S 

1.9 

4.9 

11.2 

11.2 

5.8 

8.1 

10.9 

6.0 

6.5 

7.5 

5.0 

5.5 

5.2 

4.7 

4.8 

5.1 

4.0 

4.2 

6  4 

17 

1 

5  4 

18 

1 

6  1 

19 

2.0 

20.. 

7  9 

21 

/ 

6  1 

22 

5  ? 

23 

4.7 

24 

4  ? 

25 

38 

26 

■"   i 

7  5 

27 

[ 

7  9  ' 

28 

6  3 

29 

6  7 

30 

8.6 

31 

8.5 

1 

Feb. 

3  7 

3.5 

4.0 

3.7 

3.7 

4.2 

5.0 

5.6 

5.7 

5.4  i 

4.9 

4.2 


Mar. 

3.9 
4.0 
4.0 
4.0 
3.9 
3.7 
3.5 
3.5 
3.1 
3.0 
3.0 
2.9 
4.5 
8.4 
8.9 


.\pr. 


6.7 

5.4 
6.5 
7.7 
7.4 
6.0 
5.3 
7.5 
8.3 
7.1 
6.0 
5.4 
4.6 


OUACHITA  RIVER  AT  ARKADELPHIA,  ARK. 

This  station  was  established  August  1,  1905,  by  T.  U.  Taylor.  It  is  located  at  the  bridge 
of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  at  Arkadelphia,  Ark. 

The  channel  is  straight  for  500  feet  above  and  1,200  feet  below  the  station.  The  current 
is  sluggish  at  low  water.  During  floods  the  water  spreads  out  over  both  banks,  but  the  rail- 
road embankment  on  the  west  side  forces  it  through  the  main  channel  unless  the  flood  is 
high  enougii  to  flow  over  the  railroad  tracks  near  the  passenger  depot,  one-fourth  mile  west 
of  the  bridge.  On  the  east  bank  the  flood  water  flows  under  73  trestle  bents  of  12  feet  clear 
space  each.     The  highest  water  on  record  occurred  in  1882,  gage  height  27.00  feet. 

Discharge  measurements  are  made  from  the  three-span  railway  bridge.  The  initial  points 
for  soundings  are  the  east  faces  of  the  east  abutment  and  each  pier,  each  span  being  treated 
as  a  separate  channel. 

A  standard  chain  gage  is  located  on  the  upstream  side  of  the  bridge  near  the  middle  of  the 
first  span  from  the  right  bank.  During  1905  the  gage  was  read  once  each  day  by  J.  W.  Wilson. 
Bench  marks  were  established  as  follows:  (I)  The  top  of  the  tie  at  the  gage  box;  elevation, 
35.27  feet.  (2)  The  bridge  seat  on  the  north  side  of  the  west  abutment;  elevation,  31.22 
feet.  (3)  A  spike  in  the  easternmost  of  three  gum  trees  about  one-eighth  mile  from  the 
bridge  directly  across  the  track  from  the  pumping  station  of  the  city  waterworks;  elevation, 
27.00  feet.  (4)  United  States  Geological  Survey  bench  mark  in  the  northwest  corner  of  the 
court-house,  marked  '* 246.00 ; "  elevation,  124.57  feet.  Elevations  refer  to  the  datum  of  the 
gage.     Bench  mark  No.  4  is  246.00  feet  above  sea  level. 
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100  STREAM   MEASUREMENTS    IN   1905,  PART   IX. 

Daily  gage  height,  in  feet,  of  Ouachita  River  at  Arkadelphia,  Ark.,  for  1905. 


Day. 


I  Aug.  Sept.    Oct.    Nov.   Dec 


12. 
13. 
14. 
15. 
16. 


■|        o 


2.9 
2.9 
3.0 
2.8 
2.8 
2.7 
2.7 
2.9 
3.5 
3.5 
3.3 
4.1 
4.6 
4.3 
3.8 
3.6 


2.9 

2.9  ! 

3.0 

3.6  ' 

3.9 

4.0 

3.9 

3.7 

3.5 

3.4 

3.3 

3.1 

3.0 

3.0 

2.9 

2.9 


4.6 
4.3 
4.1 
4.0 
5.1 
9.2 
8.3 
7.2 
6.6 
11.0 
11.7 
8.1 
8.2 
7.0 
6.8 
6.8 


Day. 


I  Aug.    Sept.  Oct.  ;  Nov.    Dec. 


7.1 
3.4 
15.1 
10.3 
8.3 
7.2 
6.6 
6.1 
5.7 
5.4 
5.1 
5.0 
4.9 
5.2 
5.4 
5.3 


17.  . 

2.8 

18 

19 

1.9 
1  8 

20. 

2.2 

21 

2.2 

22 

2.1 

23 '. 

1  8 

24 

1.5 

25 

1.4 

26 

1  1 

27 .  .  . 

2.4 

28 

3.1 

29 

3  0 

30... 

3.0 

31 

2.9 

3.4 

3.2 
3.2 
3.2 
3.4 
3.7 
4.0 
3.3 
3.2 
3.1 
3.0 
3.0 
3.0 
3.0 


2.9  I 
2.9 
3.1 
4.7  I 

4.7  I 
4.5 
4.2 
4.2 
6.3 
9.5  I 

8.7 ; 

C.9 

5.8  ' 

5.2  ; 

4.9 


5.5 
5.2 
4.9 
4.7 
4.5 
4.3 
4.2 
4.1 
4.3 
4.6 
4.9 
4.8 
10.7 
9.5 


5.1! 

5.U 

5.1 

7.4 

10  3 

10.5 

12.7 

10.4 

8.6 

7.5 

6.8 

8.0 

7.7 

7.6 

7.2 
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AcknowlMlgments 12 

Acre-loot,  definition  of 4 

Alfalfa,  Colo., 

Purgatory  River  near: 

description 41-42 

discharge 42 

discharge,  monthly 44 

gage  heights 43 

rating  table 44 

Alva,  Okla., 

Salt  Fork  of  Arkansas  River  near: 

description 35-37 

discharge 37 

gage  heights 37 

Anadarko.  Okla., 

Washita  River  near: 

description 95-96 

discharge 96 

discharge,  daily 98 

discharge,  monthly 98 

gage  heights '. 97 

Arkadelphta,  Ark.. 
Ouachita  River  at: 

description 99 

gage  heights 100 

Arkalon,  Kans.. 

Cimarron  River  near: 

description 48-49 

discharge 49 

gage  heigh ts 49 

Arkansas,  district  hydrograpber  for 12 

Arkansas  City,  Kans., 
Arkansas  River  near: 

description 04-35 

discharge 35 

diacharge,  monthly 36 

gage  heights. 3.5 

rating  table 36 

Arkansas  River  basin: 

description 19-21 

Arkansas  River  near- 
Arkansas  City,  Kans: 

deKription 34-35 

discharge 35 

discharge,  monthly 36 

gage  heights 35 

rating  Ubic 36 

Canyon,  Colo. : 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

ratmgUbles 2^i.24  i 


Arkansas  River  near—  Page. 

Dodge,  Kans.: 

description 30 

discharge 30 

discharge,  monthl;' 32 

gage  heights 31 

rating  tables ol  ,32 

Hutchinson,  Kans.: 

description 32 

discharge 33 

discharge,  monthly 34 

gage  heights 33 

rating  table 34 

Pueblo,  Colo. : 

description 24-25 

discharge 26 

discharge,  monthly 27 

gage  heigh  ts 26 

rating  tables 27 

Syracuse.  Kans.: 

description 28 

discharge 28 

discharge,  monthly 30 

gage  heights 29 

rating  table 29 

Arkansas  River,  Salt  Fork,  near— 
Alva.  Okla.: 

description 36-37 

discharge 37 

gage  heights 37 

Tonkawa,  Okla.: 

description 38 

discharge 38 

gage  heights 39 

Arthur  City,  Tex.. 
Red  River  at : 

description 72 

discharge 72 

gage  heights 73 

Baer,  J.  J.,  acknowledgment  to 12 

Beaver  Creek  at— 
Beaver,  Okla.: 

description C6 

discharge 66 

gage  heights 67 

Beeson,  Melvin.  aid  by 12 

Big  Cypress  Creek,  Tex. : 

description 72 

Brennan,  M.  S.,  aid  by 12 

Brick,  Thomas  E..  aid  by 12 

Cable  station ,  figure  showing 7 

Calvin.  Ind.  T., 

Canadian  River  at: 

description 58 
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Calvin,  Ind.  T.— Continued.  rage. 

Canadian  River  at: 

discharge 58 

discharge,  monthly 60 

gage  height* 59 

rating  table 59 

Canadian  River  basin: 

description 58 

Canadian  River  at— 
Calvin,  Ind.  T.: 

description 58 

discharge 58 

discharge,  monthly 60 

gage  heights 59 

rating  table 59 

Logan.  N.  Mex.: 

description 60 

discharge 60 

gage  heights 60 

Canadian  River,  North  Fork,  near- 
El  Reno,  Okla.: 

description 69 

discharge 69 

discharge,  monthly 71 

gage  heights 70 

rating  table 71 

Woodward,  Okla.: 

description 67 

discharge 68 

gage  heights 68 

Canyon,  Colo., 

Arkansas  River  near: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  tables 2.%  24 

Catoosa,  Ind.  T., 

Verdigris  River  near: 

description 52-53 

discharge 53 

gage  heights 53 

Cimarron  River  basin: 

description 44-45 

Cimarron  River  near— 
Arkalon,  Kana.: 

description 48-49 

discharge 49 

gage  heights 49 

Garrett,  Okla. 

description 46 

discharge 47 

discharge,  monthly 48 

gage  heights 47 

rat.ng  table 48 

Kenton.  Okla.: 

description 45 

discharge . , 45 

gage  heights 46 

Waynoka,  Okla.: 

description 50 

discharge .V) 

gage  heights 51 

Computation,  methods  of 10-11 

rules  for — 

Courtois  Creek  at— 
Scotia,  Mo.: 

description 18 


Courtois  Creek  at—  Page. 

Scotia,  Mo.— Continued. 

discharge 19 

gage  heights 19 

Current  meters,  classes  of 8 

methods  of  using 8-10 

Dodge,  Kans., 

Arkansas  River  near: 

description 30 

discharge 30 

discharge,  monthly 32 

gage  heights 31 

rating  tables 31,32 

Drainage  basins,  list  of 2-3 

'   Elk  Creek  near— 
Hobart,  Okla.: 

description 82 

discharge 82 

gage  heights 83 

I  Elm  Fork  of  Red  River: 

description 72 

near  Mangum,  Okla.: 

description 79 

discharge 79 

discharge,  daily 81 

discharge,  monthly 81 

gage  heights 80 

£1  Reno,  Okla.. 

North  Fork  of  Canadian  River  ne^ir: 

description 69 

discharge 69 

discharge,  monthly 71 

gage  heights 70 

rating  table 71 

Equivalents,  table'of 5-6 

Eureka,  Mo., 

Meramec  River  near: 

description 14-15 

discharge 15 

discharge,  monthly 16 

gage  heights 15 

rating  table 16 

Fall  River  at- 

Fall  River,  Kans.: 

description 54 

discharge 54 

gage  heights 55 

Floats,  use  of,  in  measuring  discharge 8 

Fort  Gib.son,  Ind.  T., 
Neosho  River  at: 

description 56-57 

dircharge .57 

gage  heights 57 

Gaging  stations,  equipment  of 8 

Garrett,  Okla.. 

Cimarron  River  near: 

description 46 

discharge 47 

discharge,  monthly 48 

gage  heights 47 

rat.ng  table 48 

Giles.  J.  M.,  field  covered  by 12 

Graham.  II.  G.,  aid  by 12 

Granite,  Okla., 

North  Fork  of  Red  River  near: 

description 73 

discharge ..." 74 

gage  heights 75 
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Hanna,  F.  W.,  field  covered  by 12 

Headrick.  Okla., 

North  Fork  of  Red  River  near; 

description 76 

discharge 77 

discharge,  daily 78 

discharge,  monthly 78 

gage  heights 78 

Hinderlider.  M.  C,  field  covered  by 12 

Hobart,  Okla., 
Elk  Creek  near: 

description 82 

discharge 82 

gage  heights 83 

Horse  Creek  near- 
Mountain  Park.  Okla.: 

description 87 

discharge 87 

gage  heights 87 

Hutchinson,  Kans., 
Arkansas  River  at: 

description 32 

d  ischa  rge 33 

discharge,  monthly 34 

gage  heights . . , 33 

rating  table 34 

Hydrographers,  list  of 12 

Hydrographic  surveys,  annual  appropria- 
tions for 1 

organization  and  scope  of 1-3 

Ice-covered  streams,  method  of  measuring 

flow  of 10 

Independence,  Kans., 
Verdigris  River  near: 

description 52 

discharge 52 

Kenton,  Okla., 

Cimarron  River  near: 

description 45 

discharge 45 

gage  heights 46 

UCueva,  N.  Mex., 
Mora  River  at: 

description 60-61 

discharge 61 

discharge,  monthly 63 

gage  heights 62 

rating  Uble 62 

Logan,  N.  Mex.. 

(  anadlan  River  near: 

description 60 

discha  rge 60 

gage  heights 60 

Ute  Creek  near: 

description 64-65 

discharge 65 

gage  heights 65 

Los  Alamos.  N.  Mex., 
Sapelk)  River  at: 

description 63 

discharge 63 

gage  heights 64 

Malvf  rn.  Ark., 

Ouachita  River  near: 

description 99 

gage  heights 99 


Mangum,  Okla.,  Page. 

Elm  Fork  of  Red  River  near: 

description 79 

discharge 79 

dis'harg.',  daily 81 

discharge,  monthly 81 

gage  heights 80 

Salt  Fork  of  Red  River  near: 

description 91 

discharge 91 

discharge,  daily 93 

discharge,  monthly 93 

gage  heights 92 

Meeker,  F.  L.,  aid  by 12 

Meeker,  R.  I.,  work  in  charge  of 12 

Meramec,  Mo., 

Meramee  RiverandMerameeSpringnear: 
See  entries  below. 

Meramec  River  basin: 

description 12 

drainage  areas 12 

Meramec  River  near— 
Eureka,  Mo.: 

description 14-15 

discharge 15 

discharge,  monthly 16 

gage  heights 15 

rating  table 16 

Meramec.  Mo.: 

description 13 

discharge 13 

gage  heights 14 

Meramec  Spring  near— 
Meramec.  Mo.: 

description 17 

discharge 17 

gage  heights 18 

Methods  of  computing  run-off 10-11 

Methods  of  measuring  stream  How 6-10 

Miner's  inch,  de..nition  of 3 

Missouri,  hydrographers  in 12 

Mora  River  at— 

La  Cueva,  N.  Mex.: 

description 60-61 

discharge 61 

discharge,  monthly 63 

gage  heights 62 

rating  table 62 

Mountain  Park,  Okla.. 
Horse  (reek  near: 

description 87 

discharge 87 

gage  heights 87 

Dry  Fork  of  Otter  (reek  near: 

description Hx 

discharge H8 

discharge,  monthly 90 

gage  heights s*» 

rating  tables , 90 

Otter  Creek  near: 

description K.3-84 

discharge 84 

discharge,  daily 86 

discharge,  monthly S6 

gage  heights 85 

Multiple-point   method   of  measuring  dii«- 

charge.  description  of 9 
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Neosho  Rlvfr  basin:  .  .     Page. 

description 55-56 

Neosho  River  at— 

Fort  Gibson,  Ind.  T.: 

description 56-57 

discharge 57 

gage  heights 57 

Olustree,  Okla., 

Turkey  Creek  near: 

description 94 

discharge 94 

gage  heights 95 

Otter  Creek  near- 
Mountain  Park,  Okla.: 

description 83-84 

discharge 84 

discharge,  dally 86 

discharge,  monthly 86 

gage  heights 85 

Otter  Creek,  Dry  Fork,  near- 
Mountain  Park.  Okla.: 

description 88 

discharge 88 

discharge,  monthly 90 

gage  heights 89 

rating  tables 90 

Ouachita  River  at— 
Arkadelphia,  Ark.: 

description 99 

gage  heights 100 

Malvern,  Ark.: 

description 99 

gage  heights (9 

Pueblo,  Colo., 

Arkansas  River  at: 

description 24-25 

discharge »-       26 

discharge,  monthly 27 

gage  heights 26 

rating  tables 27 

Purgatory  River  basin: 

description 39-40 

Purgatory  River  near- 
Alfalfa,  (olo.: 

description 41^2 

discharge 42 

discharge,  monthly 44 

gage  he.ghts 43 

rating  table 44 

Trinidad,  Colo.: 

description 40 

discharge 40 

discharge,  monthly 41 

gage  heights 41 

rating  table 41 

Rating  curves,    methods   of   construction 

of IQ-U 

Rating    tables,    methmls    of    construction 

of 10,11 

Red  River  basin: 

description 72 

Red  River  at— 

Arthur  f  ity,  Tex.: 

description 72 

discharge 72 

gage  heights T3 

Red  River.  Kim  Fork: 

description 72 


Red  River,  Elm  Fork— Continued.  Page, 

near  Mangum,  Okla.: 

description 79 

di^harge 79 

discharge,  daily ^1 

discharge,  monthly SI 

gage  heights 80 

Red  River,  North  Fork: 

description 72 

near  Granite,  Okla,: 

description 73 

discharge 74 

gage  heights 75 

near  Headrick,  Okla.: 

description 76 

discharge 77 

discharge,  dally 7S 

discharge,  monthly 78 

gage  heights 78 

near  Snyder,  Okla.: 

description 75 

discharge 76 

gage  heights 76 

Red  River,  Salt  Fork: 

description 72 

near  Mangum,  Okla.: 

description 91 

discharge 91 

discharge,  dally 93 

discharge,  monthly 93 

gage  heights 92 

Red  River,  Sulphur  Fork: 

description 72 

Rules  for  computation,  fundamental  and 

special 4-5 

Run-oll  In  Inches,  definition  of 4 

Russell,  W.  G.,  field  covered  by 12 

Salt  Fork  of  Arkansas  River  near— 
Alva,  Okla.: 

description 36-37 

discharge 37 

gage  heights 37 

Tonkawa,  Okla.: 

description 38 

discharge 38 

gage  heights 39 

Salt  Fork  of  Red  River: 

description 72 

near  Mangum,  Okla.: 

description 91 

discharge 91 

discharge,  dally 93 

discharge,  monthly 93 

gage  heights 02 

Sapello  River  at— 

Los  Alamos,  N.  Mex.: 

description G3 

discharge 63 

gage  heights 64 

Scotia,  Mo., 

Courtois  Creek  at: 

description 18 

discharge 19 

gage  heights 19 

Second-feet  per  square  mile,  definition  of . . .  3 

Scrond-foot,  definition  of 3 

Single- point  method  of  measuring  discharge, 

description  of 7 
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i^tope  method  of  measuring  discharge,  use 

and  value  of 6 

Snyder,  Okla., 

North  Fork  of  Red  River  near: 

deacription 75 

discbarge 76 

gage  heights 76 

Spring  River,  Mo  -Kans.-Ind.  T.: 

description 56 

Str»m  flow,  field  methods  of  measuring. . .  6-10 

office  methods  of  computing 10-1 1 

Sulphur  Fork  of  Red  River: 

description 72 

Syracuse,  Kans., 

Arkansas  River  near: 

description 28 

discharge 28 

discharge,  monthly 30 

gage  heights 29 

rating  table 29 

Tables,  explanation  of 4 

Taylor,  Thomas  U. ,  f:eld  covered  by 12 

Texas,  hydrographer  in 12 

Tlnunerman.  O.  H.,  work  in  charge  of 12 

Tonkawa.  Okla., 

Salt  Fork  of  Arkansas  River  near: 

description 38 

discharge 38 

gage  heights 39 

Trinidad,  Colo., 

Purgatory  River  at: 

description 40 

discharge 40 

discharge,  monthly 41 

gage  heights 41 

rating  table 41 

Turkey  Creek  near— 
Olustree.  Okla. : 

description 94 

discharge 94 

gage  heights 95 


Ute  Creek  near—  Page. 

Logan,  N.  Mex. : 

descript ion 6< -C5 

discharge •  £5 

gage  heights C5 

Velocity  methods  of  measuring  discharge. 

description  of 7-10 

Verdigris  River  basin: 

description 51-52 

Verdigris  River  near— 
Catoosa,  Ind.  T.: 

deacription 52-53 

discharge 53 

gage  heights 53 

Independence,  Kans. : 

description 52 

discharge 52 

Vertical  velocity-curve  method  of  measur- 
ing discharge,  description  of 9 

Washita  River,  Tex.-Okla.: 

description 72 

at  Anadarko.  Okla.: 

description 95-96 

discharge 96 

discharge,  daily 98 

discharge,  monthly 98 

gage  heights 97 

Waynoka.  Okla., 

Cimarron  River  near: 

description 50 

discharge 50 

gage  heights 51 

Weiland,  A.  A.,  aid  by 12 

Weir  methods  of  measuring  discharge,  re- 
quirements of 6-7 

Woodward,  Okla., 

North  Fork  of  Canadian  River  near: 

description 67 

discharge 68 

gage  heights 68 

0 


Digitized  by 


Google 


Digitized  by 


Google 


CLASSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  173.] 

The  publications  of  the  United  States  Geological  Survey  coneipt  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
United  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States,  folios  thereof.  The  classes  num leered  2,  7,  and  8  are  sold  at  (x>8t  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
on  application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following  ways: 

1.  A  limite^l  immber  are  delivered  to  the  Diret^tor  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7.  and  8),  on  aj^plication. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  Congress, 
for  distribution. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnishe<l  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  Ije 
consulted  by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Pai>er8  treat  of  a  variety  of 
rabjects,  and  the  total  number  issued  is  large.  They  have  therefore  l)een  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogv;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  (Quality  of  water;  M,  General  hydrographic  investi- 
fcation.«;  N,  AVater  j)Ower;  O,  Un<lerground  waters;  P,  Hydrographic  progreas  reports. 

Snirt  P.— The  hydroffraphic  progress  reporte  contain  the  results  of  stream  measurements.  A 
repcirt  is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
The«e  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
now  published  as  water-supply  and  irrigation  papers.  The  following  in  a  list,  by  years,  of  the  publica- 
tions containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  tliose  reports 
(1S88-1903)  is  published  as  Water-Supply  Paper  No.  119. 

1W8.  Tenth  Annual  Report.  Part  II. 

18»9.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

l^n.  Thirteenth  Annual  RejKirt.  Part  III. 

1k92.  Fourteenth  Anniial  Report,  Part  II. 

1S93.  BnlleUn  No.  131. 

I'^di.  Bulletin  No,  131:  Sixteenth  Annual  Report,  Part  11. 

1895.  Bulletin  No.  140. 

1596.  Water-supply  Paper  No.  11;  Eighteenth  Annual  Reix>rt.  Part  TV. 

1597.  Water-Supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report   Part  IV. 
189S.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report.  Part  IV. 

1899.  Water-Supply  Papers  Nos.  35.  Sn.  37,  38,  and  39;  Twenty-first  Annual  Rej>ort.  Part  IV. 

1900.  Water-Supply  Papers  Nas.  47,  48,  49,  W,  51,  and  52;  Jwenty-second  Annual  Report,  Part  IV. 

1901.  East  of  Mhwissippi  River,  Water-Supply  Papers  Nos.  05  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  G6  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Slississippi  River,  Water-Supply  Pai>ery  Nos.  84  and  86. 
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1908.  East  of  Misflissippi  River.  Water-Supply  Papt're  Nos.  97  and  98. 
West  of  Mlssiiwippl  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124, 125,  126, 127. 128,  and  129. 
West  of  Mississippi  River.  Water-Supply  Papers  Nos.  130, 131,  132,  133.  134,  and  185. 

1905.  East  of  Mississippi  River.  Nos.  165,  166,  167.  168, 169.  170.  and  171. 
West  of  Mississippi  River,  Nos.  171,  172.  173,  174, 175,  176,  177,  and  178. 

The  Geological  Survey  and  the  Reclamation  Service  have  suboffices  in  different  parts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  be  obtained  on  appIIcatio:i.    These  offices  are  located  as  follows: 

Boston,  Mhss.,  6  Beacon  street;  Utica,  N.  Y.,  75  Arcade:  Atlanta,  Ga.,  409  Temple  court;  Austin, 
Tex.,  University  of  Texas;  Chicago,  111.,  876  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody,  Wyo.; 
Denver.  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake.  Utah;  Los  Angeles.  Cal..  1108  Braly  Build- 
ing; San  Francisco.  Cal.,  432  Merchants'  Exchange  Building:  Phoenix,  Ariz.:  Carlsbad,  N.  Mex.;  El 
Paso,  Tex.;  Billings,  Mont.;  Great  Falls,  Mont.;  Hazen,  Nev.;  Boise,  Idaho;  Spokane,  Wash..  4J4 
Peyton  Block:  Pendleton,  Oreg. 

Correspondence  should  be  addressed  to 

The  Director, 

United  States  Geoloiiical  Survey, 

Washington,  D.  C. 
July,  1906. 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 

PART  X. 


By  T.  U.  Taylor  and  John  C.  Hoyt. 


INTRODUCTION. 


ORGANIZATION  AND  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  Unitecl  States  Geological  Survey  includes  the  col- 
lection of  faot«  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water 
from  the  time  it  reat^hesthe  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great 
navigable  rivers.  These  investigations  became  a  distinct  feature  of  the  work  of  the 
Sar\'ey  in  the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  The  first  specific  appropriation  for  gaging  streams  was  made  by  the  su^t  of 
August  18,  1894,  which  containe<l  an  item  of  $12,500  "for  gauging  the  stre4ims  and 
determining  the  water  supply  of  the  United  States,  including  the  investigation  of 
iuidergroiin<l  currents  and  artesian  wells  in  the  arid  and  scmiarid  sections.*'  (28 
Stat.  L,,  p.  398.) 

Since  that  time  the  appropriations  have  l>een  gradually  increase<l,  as  shown  by 
the  following  table: 

Anntial  approjfriations  for  hydrographic  surreys  for  the  fiscal  yearn  ending  June  30 ^ 

1895  to  1906. 
1896 fli.fiOO 


1H97. 

1S99.. 
1900.. 


20,000 
f4),000 
50,000 
60,000 
50,000 


1901 $100,000 

1902 100,000 

1903 200,000 

1904 200. 000 

1905 200.000 

1906 200,000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extende<l, 
and  at  the  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of 
standard  metho<ls  and  by  grouping  the  States  into  districts,  in  each  of  which  a  dis- 
trict hydrographer  and  a  corj^  of  assistants  carry  on  a  comprehensive  study  of  the 
hyclrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  t<> 
the  flow  of  the  surface  waters  and  the  stu<ly  of  the  conditions  affecting  this  flow. 
Information  is  also  collected  conc*erning  river  profiles,  duration  and  magnitude  of 
fi«w)ds,  water  power,  etc.,  which  may  be  of  use  in  hydrographic;  studies.  This  work 
includes  the  .study  of  the  hydrography  of  every  imiwrtant  river  ba.«in  in  the  Unite<l 
States,  and  is  of  direct  value  in  the  commercial  and  agricultural  <levelopment  of  the 
country. 

In  onler  to  collect  the  material  from  which  estimates  of  daily  flow  are  made, 
gaging  stations  are  established.  The  selection  of  a  site  for  a  gaging  station  and  the 
length  of  time  it  is  maintained  depend  largely  on  the  physical  features  and  the  needs 
of  each  locality,     li  the  water  is  to  be  used  for  power,  si)ecial  effort  is  made  to  obtain 


Digitized  by  Vj\.JO' 


jugle 


2  STREAM    MEASUREMENTS    IN    1905,   PART    X. 

information  concerning  the  minimum  flow;  if  water  is  to  be  stored,  the  maximuna 
flow  receives  special  attention.  In  all  sections  of  the  country  permanent  gaging 
stations  are  maintained  for  general  statistical  purposes  to  show  the  conditions  exist- 
ing through  long  periods.  They  are  also  used  as  primary  stations,  and  their  records, 
in  connection  with  short  series  of  measurements,  serve  as  bases  for  estimating  the 
flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  Division  of  Hydrography  has  continues!  meas- 
uring the  flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new 
and  improved  methods  have  been  introduced  by  which  the  accuracy  and  value  of 
the  results  have  been  increased.  Approximately  800  regular  giiging  stations  were 
maintained  during  the  year,  and  an  exceptionally  large  number  of  miscellaneous 
measurements  and  special  investigations  were  made.  The  Report  of  Progress  of 
Stream  Measurements,  which  contains  the  results  of  this  work,  is  published  in  a 
series  of  fourteen  Water-Supply  and  Irrigation  Papers,  Nos.  165  to  178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages. 

No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers,  and  eastern  Gulf  of  Mexico  drainage's. 

No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay,  and  upper  eastern  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico,  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Btvsin  and  Pacific  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results 
of  the  computations  based  on  the  oljservations,  and  such  other  information  as  may 
have  a  direct  bearing  on  the  study  of  the  subject  and  include,  as  far  as  practicable, 
descriptions  of  the  basins  and  the  streams  draining  them. 

For  the  pur^xwe  of  introducing  uniformity  into  the  reports  for  the  various  years 
the  drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions, 
which  have  been  again  divided  into  secondary  divisions,  as  shown  in  the  following 
list.  The  Progress  Report  has  l)een  made  to  conform  to  this  arrangement,  each  part 
containing  the  data  for  one  or  more  of  the  secondary  divisions.  The  secondary 
divisions  have,  in  most  cases,  been  redivided,  and  the  facts  have  l)een  arranged,  as 
far  as  practicable,  geographically. 

List  of  drainage  basins  in  the  United  States, 

NORTHERN  ATLANTIC  DRAINAGE  BASINS. 

St.  Johns.  Thames. 

St.  Croix.  Housatonic. 

Penobscot.  Hudson. 

Kennebec.  Passaic. 

Androscoggin.  Raritan. 

I^resumpHcot.  Delaware. 

Saco.  Susquehanna. 

Merrimac.  Potomac. 

Connecticut.  Minor  Chesapeake  Bay. 

Blackstone.  Minor  northern  Atlantic. 

SOUTHERN  ATLANTIC  DRAINAGE   BASINS. 

James.  Great  Pedee  (Yadkin). 

Chowan.  Suntee. 

Roanoke.  Savannah. 

Tar.  Ogeechee. 

Neuse.  AUaniaha. 

Cape  Fear.  M  iiior  southern  Atlantic. 
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DRAINAGE   BASINS. 

EASTERN  GILP  OF  MEXICX>  DRAINAGE  BASINS. 

Suwanee.  Pearl. 

Apalacbicola.  Minor  eastern  Gulf  of  Mexico. 

Mobile. 

EASTERN  MI88IH8IPPI   RIVER   DRAINAGE  BASINS. 

Lower  eastern  Missiffiiippi.  Upper  eastern  Mississippi. 

Ohio. 

ST.  LAWRE.NCB  RIVER  DRAINAGE  BASINS. 

luke  Superior.  Nia^am  River. 

Ldke  Michigan.  Lake  Ontario. 

Lake  Hun^n.  Lake  Champlain  (Richelieu  River). 

Lake  8t.  Clair.  Minor  8t.  Lawrence. 

Lake  Erie. 

WESTERN   MISSISSIPPI  RIVER   DRAINAGE  BASINS. 

Upper  western  Mississippi.  Lower  western  Mississippi. 

MLSK>uri.  ArkanKa.<i. 

Meramec.  Red. 

WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 

Sabine.  Quadalupe. 

Nerhes.  San  Antonio. 

Trinity.  Nueces. 

Bmzfls.  .  Rio  Grande. 

Colorado  (of  Texas).  Minor  western  Gulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 

Wa<«tch  Mountains.  Sierra  Nevada. 

Humboldt.  Minor  streams  in  Great  Basin. 

PACIFIC  COAST   DRAINAGE  BASINS. 

Sonthem  Pacific.  Columbia. 

San  Franei.seo  Bay.  Puget  Sound. 

Northern  Pacific. 


HUDSON   BAY   DRAINAGE  BASINS. 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream— "the  run-off'*  or  "discharge" — is 
expre88e<i  in  various  tenns,  each  of  which  has  become  associated  with  a  certain  class  of 
work.  These  terms  may  be  divided  into  two  groups:  (1)  Those  which  represent  a 
rate  of  flow,  as  second-feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second- 
feet  per  square  mile;  and  (2)  those  which  represent  the  actual  quantity  of  water,  as 
run-off  in  depth  in  inches  and  acre-feet.     They  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  dis- 
cbarge of  water  flowing  in  a  stream  1  foot  wide  and  1  foot  deep,  at  a  rate  of  1  foot 
per  second.  It  is  generally  useti  as  a  fundamental  unit  from  which  others  are 
computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city 
water  supply. 

The  "miner's  inch"  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1 
inch  H<}uare  under  a  head  which  varies  locally.  It  has  been  commonly  used  by 
miners  and  irrigators  throughout  the  West,  and  is  defined  by  statute  in  each  State 
in  which  it  is  use<i. 

"Second-feet  per  square  mile"  is  applied  to  the  average  numl^er  of  cul)ic  feet  of 
water  flowing  per  second  from  each  s<iuare  mile  of  area  drained,  on  the  assumption 
that  the  run-off  is  distributed  uniformly  lx)th  as  regards  time  and  area. 

"Run-ofl  in  inches"  is  the  depth  to  which  the  drainage  area  would  Ix*  covered  if 
all  the  water  flowing  from  it  in  a  given  period  were  conservcMl  and  uniformly  dis- 
triboteri  on  the  surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is 
usually  expressed  in  depth  in  inches. 
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*'Acre-foot'*  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to 
cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with 
storage  for  irrigation  work.  There  is  a  convenient  relation  between  the  second-foot 
and  the  acre-foot.  One  second-foot  flowing  for  twenty-four  hours  will  deliver  86,400 
cubic  feet  or  approximately  2  acre-feet. 

J 
EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  slation.^^ 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the 
facts  obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and 
equipment  as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give, 
as  far  as  possible,  a  complete  history  of  all  the  changes  since  the  establishment  of  the 
station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the, results  of  the  discharge  measurements 
made  during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage 
height,  the  area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the 
river  as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height 
given  in  the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero 
of  the  gage.     At  most  stiitions  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the 
river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge  the  column  headeil  **  Maximum'^ 
gives  the  mean  flow  for  tlie  day  when  the  mean  gage  height  was  highest;  this  is  the 
flow  as  given  in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is 
the  mean  for  the  day  there  might  have  been  short  periods  when  the  water  was  higher 
and  the  corresponding  discharge  larger  than  given  in  this  column.  Likewise  in  the 
column  of  "  Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when  the 
mean  gage  height  was  lowest.  The  column  headed  *'  Mean  "  is  the  average  flow  for 
each  second  during  the  month.  On  this  are  based  the  computations  for  the  three 
remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  sp>ecial 

rules  have  been  used : 

Fiindnmental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  items  of  computation  should  l>e  expressed  by  at  least  two  and  not  more  than  four  signiHcant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of 
error  \h  live  times  the  avenigc  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the 
last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preced- 
ing figure.     Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  pluce  to  be  rejected  is  greater  than  6,  drop  it  and  increase  the  preced- 
ing figure  by  1.    Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  6,  and  it  is  preceded  by  an  even  figure,  drop  the 
6.    Example.  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  drop  the 

5  and  increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 

Special  rules  for  computation. 

1.  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are  based  will  warrant 
No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 
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2.  Daily  dischargeM  shall  be  applied  directly  to  the  Rage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100 
j!ect>nd-feet.  Between  1(X)  and  10,000  second-feet,  the  last  figure  in  the  monthly  mean  shall  be  a  sig- 
nifieant  Hgure.    This  also  applies  to  the  yearly  mean. 

4.  Second-feet  pn-r  square  mile  and  depth  in  inches  for  the  Individual  months  shall  be  carried  out 
to  at  lea«%t  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is 
precede«1  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
Example:  1.25;  .Viii;  .012;  .0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  In 
three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  Inches. 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  44M.8  gallons  per  minute:  equals 
&16.272  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  one  square  mile  1.131  feet  deep,  13.672  inches  deep. 
1  second-foot  for  one  year  eqnals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100  California  miner's  Inches  equal  15  United  States  gallons  per  second. 
100  California  miner's  Inches  equal  77  O^lorado  miner's  inches. 
100  California  miner's  inches  for  one  day  equal  4  acre-feet. 
100  Colorado  miner's  Inches  equal  2.60  second-feet. 
100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  Inches  equal  130  California  miner's  inches, 
100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 
100  United  States  gallons  per  minute  equal  0.223  se<*ond-for>t. 
100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot. 
1,000.000  United  States  gallons  per  day  equal  1.55  second-feet. 
1.000,000  United  States  gallons  equal  3.07  acre  feet. 
1,000,000  cubic  feet  equal  22.96  acre-feet. 
1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  scvond-foot  per  year. 
1  inch  equals  2.54  centimeters. 
1  foot  equals  0.3018  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 
1  square  yard  equals  0.836  square  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43.560  square  feet;  equals  4,840  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  259  hectares. 
1  square  mile  equals  2.59  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  equals  7.48  gallons;  e<iuals  0.8O1  bushel. 
1  cubic  foot  of  water  weighs  62.6  pounds. 
1  cubic  yard  equals  0.7616  cubic  meter. 
1  cubic  mile  equals  147.198,000.000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  year. 
1  gallon  e<iuals  3.78M  liters. 
1  gallon  equals  8.36  pounds  of  water. 
1  gallon  equals  231  cubic  Inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 
1  avoirdupois  pound  equals  7,000  grains. 
1  troy  pound  equals  5.760  grams. 
1  meter  equals  39.37  inches.    Log.  1.5961664. 
1  meter  equals  3.280833  feet    Log.  0.6159842. 
1  meter  equals  1.093611  yards.    Log,  0.0388629. 
1  kilometer  equals  3,281  feet;  equals  five-eights  mile,  nearly. 
1  square  meter  equals  10.764  square  feet;  equals  1.1%  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0667  quarts. 
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1  gram  equals  15.43  grains. 

1  kilogram  equal.s  2.2040  pounds. 

1  tonneau  equals  2,204.6  pounds. 

1  foot  per  8eeond  equals  1.097  kilometers  per  hour. 

1  ft>ot  JKT  second  equals  0.68  mile  per  hour. 

1  cubic  meter  per  minute  equals  0.58H(>  .second-foot. 

1  atmosph  re  e<iual8  15  pounds  per  .s<{uare  inch;  equals  1  ton  per  square  fix>t;  equals  1  kilogram  per 

square  centimeter. 

Acceleration  of  gravity  equals  32.16  feet  per  .•jccrmd  every  second. 

1  horsepower  equals  550  foot-iKHinds  per  second. 

1  horsepower  equals  76  kilr^ram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horseiK)wer  e<iuals  1  second-foot  falling  8.8  feet. 

1 J  horsepowers  e4|Ual  about  1  kilowatt. 

_        .     ,  ...      Sec.-ft.  X  fall  in  feet 

To  calculate  waterpowcr  quickly:  ^^ -net  horsepower  on  water  wheel,  realizing 

80  per  cent  of  the  theoretical  power. 

(iulck  formula  for  computing  discharge  over  wclrs:  Cubic  feet  per  minute  equals  0.4025/  j  A';  1= 

length  of  weir  in  inches:  /i^heud  in  inches  flowing  over  weir,  measure*!  from  surface  of  still  water. 

To  change  miles  to  Inches  on  map: 

Scale  1: 1*25000,  1  mlle-0.50<.88  Inch. 

•  S<'ale  1:9(KK0.    I  mile -0.70100  in<'h. 

S^-al e  1 :  62f»(K»,    1  m  i  1  e  - 1 . 0 1  'Mi\  i  n dies. 

Scale  1: 45000,    1  mile  - 1 .4US(H)  inches. 

FIKT.I>  MKTIlons  OF  MEASURING  STREAM  FLOW. 

Tlie  methods  used  in  collect injij  tliese  chita  and  in  preparing  them  for  publication 
are  jfiven  in  detail  in  Water-Supply  Papers  No.  94  ( Hydrographic  Manual,  V.  S. 
(leol.  Survey)  and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those 
who  use  tliis  report  may  readily  become  acquainted  with  the  general  methods 
employed,  the  followinjr  brief  description  is  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three 
cla««es — (1)  tliose  with  permanent  beds;  (2)  those  with  beds  which  change  only 
during  extreme  low  or  high  water;  (8)  those  with  constantly  shifting  beds.  In 
estimating  the  daily  flow,  special  methods  are  necessary  for  each  class.  The  data  on 
which  these  estimates  are  based  and  the  methods  of  collecting  them  are,  however, 
in  general,  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — 
(1)  by  measurements  of  sIojh?  and  cross  section  and  the  use  of  Chezy's  and  Kutter's 
formulas;  (2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  cur- 
rent and  the  area  of  the  cro.ss  section.  The  method  chosen  for  any  case  depends  on 
the  locjil  phy.'^ical  con<litions,  the  degree  of  accuracy  desired,  the  funds  available,  and 
the  length  of  time  that  the  record  is  to  be  continued. 

*S/opr  method. — Much  information  has  been  collected  relative  to  the  coefficients  to 
be  used  in  the  Chezy  fornuila,  r=(\/J\  s.  This  has  been  utilized  by  Kutter,  both  in 
devehjping  his  formula  for  c  and  in  determining  the  values  of  the  coefficient  n  which 
appears  therein.  The  resultM  obtained  by  the  slope  method  are,  in  general,  only 
roughly  approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and  the 
uncertainty  of  the  value  for  n  to  l>e  used  in  Kutter's  formula.  The  most  common 
use  of  this  metho<l  is  in  estimating  the  flood  discharge  of  a  stream  when  the  only 
data  available  are  the  cross  section,  tht?  slope  as  shown  by  marks  along  the  bank, 
and  a  knowledge  of  the  general  conditions. 

llV'/r  method. — When  funds  are  available  and  the  conditions  are  such  that  sharj>- 
crested  weirs  can  be  erecte<l,  these  offer  the  best  facilities  for  determining  flow.  If 
dams  are  suitably  situate<l  and  constructed,  they  may  be  utilized  for  obtaining  reli- 
able estimates  of  flow.  The  conditions  necessary  to  insure  good  results  may  be 
divided  into  two  cla.'^soH — (1)  those  relating  to  the  physical  characteristics  of  the  dam 
it*<elf,  and  (2)  those  relating  to  the  diversion  and  use  of  water  around  and  through 
the  dam. 
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The  physical  reqniremente  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that 
backwater  will  not  interfere  with  free  fall  over  it;  (6)  absence  of  leaks  of  appreciable 
magnitude;  (c)  topography  or  abutments  which  confine  the  flow  over  the  dam  at 
high  stages;  (d)  level  crests,  which  are  kept  free  from  obstructions  caused  by  floating 
logs  or  ice;  (e)  crests  of  a  type  for  which  the  coefficients  to  be  used  in  Q=c  b  /J,  or 
some  similar  standard  weir  formula,  are  known  (see  Water-Supply  Paper  No.  150); 
(/)  either  no  flash  boards  or  exceptional  care  in  reducing  leaking  through  them  and 
in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam. 
(ienerally,  however,  the  dam  is  built  for  purposes  of  power  or  navigation,  and  part 
or  all  of  the  water  flowing  past  it  is  diverted  for  such  uses.  This  water  is  measurtxl 
and  a<lde4l  to  that  ]>assing  over  the  dam.  To  insure  accurat^y  in  such  estimates  the 
amount  of  water  diverted  should  be  reasonably  constant.  Furthermore,  it  should 
be  so  diverted  that  it  can  be  measured,  either  by  a  weir,  a  current  meter,  or  a  simple 
system  of  water  wheels  which  are  of  standard  make,  or  which  have  been  rated  as 
metera  under  working  conditions  and  so  installed  that  the  gate  o|)enings,  tlie  lieads 
under  which  they  work,  and  their  angular  velocities  may  be  accurately  o))served. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that 
the  estimaU^  of  flow  will  not  involve,  for  a  critical  stage  of  consi<lerable  duration, 
the  use  of  a  head,  on  a  broad -crested  dam,  of  less  than  (5  in(!hes.  Moreover,  when 
all  other  conditions  are  goo<l,  the  cooj)eration  of  the  owners  or  operators  of  the  plant 
is  still  essential  if  reliable  results  are  to  be  obtained. 


'  Fig.  1.— Cable  station,  showing  section  of  river,  air,  gage,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  rec- 
ord through  the  periods  of  ice  and  flooils  and  the  disadvantages  of  uncertainty  of 
coefficient  to  be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and 
a«e  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain 
section  of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quan- 
tity is  the  product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section. 
The  mean  velocity  is  a  fimction  of  surface  slope,  wetted  perimeter,  roughness  of  bed, 
and  the  channel  conditions  at,  above,  and  l>elow  the  gaging  section.  The  area 
depends  on  the  contour  of  the  bed  and  the  fluctuations  of  the  surface.  The  two 
principal  ways  of  measuring  the  velocity  of  a  stream  are  ])y  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  dett^rmin- 
ing  discharge  by  velocity  measurements  in  order  that  the  data  may  have  the  recjuired 
degree  of  accuracy.  Their  essential  re<iuireinents  are  practically  the  siune  whether 
the  velocity  is  determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
where  the  channel  is  straight  both  above  and  below  the  gaging  section;  where  there 
are  no  cross  currents,  backwater,  or  boils;  where  the  bed  of  the  stream  is  rciisonably 
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free  from  larjje  projections  of  a  permanent  character,  and  where  the  ])anks  are  high 
and  subject  to  overflow  only  at  flood  stages.  The  station  must  V>e  so  far  removed 
from  the  effects  of  tributary  streams  and  dams  or  other  artificial  obstructions  that 
the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred  to  an  **  equip- 
ment," are  generally  pertinent  to  a  gaging  station.  These  arc*  a  gage  for  determining 
the  fluctuations  of  the  wat*^r  surface,  bench  marks  to  which  the  datum  of  the  gage 
is  referred,  permanent  marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of 
measurement,  and,  where  the  current  is  swift,  some  appliance  (generally  a  secondary 
cable)  to  hold  the  meter  in  position  in  the  water.  As  a  rule,  the  stations  are  located 
at  bridges  if  the  channel  conditions  are  satisfactory,  as  from  them  the  ol)8ervation8 
can  more  readily  be  made  and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A 
corked  bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most 
satisfactory  surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  floo<i  meas- 
urements, good  results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of 
ice  or  debris.  In  case  of  all  ■  surface  float  measurements,  coefficients  must  be  used 
to  reduce  the  observed  velocity  to  the  mean  velocity.  The  subsurface  and  tube  or 
rod  floats  are  intended  to  give  directly  the  mean  velocity  in  the  vertical.  Tubes  give 
excellent  results  when  the  channel  conditions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float 
to  pa.ss  over  the  '*run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In 
each  discharge  measurement  a  large  number  of  velocity  determinations  are  made  at 
different  points  across  the  stream,  and  from  these  observations  the  mean  velocity 
for  the  whole  si'ction  is  determinetl.  This  may  be  done  by  plotting  the  mean  posi- 
tions of  the  floats  as  indicated  by  the  distances  from  the  bank  as  ordinates  and  the 
corresi)ondiug  times  as  abscissas.  A  curve  through  these  points  sliows  the  m(ian 
time  of  run  at  any  point  across  the  streiim,  and  the  mean  time  for  the  whole  stream 
is  obtained  by  dividing  the  area  boun<led  by  this  curve  and  its  axis  by  the  width. 
The  length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of 
the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  tyf>e,  so  con- 
structed that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  reconi- 
ing  or  indicating  the  number  of  revolutions.  The  relation  between  the  velocity  of 
the  moving  water  and  the  revolutions  of  the  wheel  is  determined  for  each  meter. 
This  rating  is  done  by  drawing  the  meter  through  still  water  for  a  given  distance  at 
different  speeds  and  noting  the  numl>er  of  revolutions  for  each  run.  From  these 
data  a  rating  table  is  prepared,  which  gives  the  velocity  per  second  for  any  number 
of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  l)e 
classed  in  two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups, 
as  the  Price,  and  those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter 
has  been  developed  for  use  under  some  special  condition.  In  the  case  of  the  small 
Price  meter,  which  has  been  largely  develo]>ed  and  extensively  used  by  the  United 
States  Geological  Survey,  an  attempt  has  been  made  to  get  an  instrument  which 
could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cal>le,  Ixmt,  or  by 
wading,  and  gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1 
shows  a  typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line 
I)erpendicular  to  the  thread  of  the  stream.  The  ]X)ints  at  which  the  velocity  and 
depth  are  observed  are  known  as  measuring  points  and  are  usually  fixed  at  regular 
intervals,  varying  from  2  to  20  feet,  depending  on  the  size  and  condition  of  the 
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stream.  Perpendiculars  dropped  from  the  measuring  points  divide  the  gaging  sec- 
tion into  strips.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area,  and  dis- 
charge are  determined  independently,  so  that  conditions  existing  in  one  part  of  the 
stream  may  not  be  extended  to  parts  where  they  do  not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general 
use— multiple  point,  single  point,  and  integration. 

The  three  princii>al  multiple-point  methods  in  general  use  are  the  vertic^il  velocity 
curve,  0.2  and  0.8  depth^  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  ma<le 
in  each  vertii'al  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting 
tlict^?  velocities  as  absci^as  and  their  depths  as  ordinates,  and  drawing  a  smooth 
cur\e  among  the  resulting  i)oints,  the  vertical  velocity  curve  is  developed.  This 
curve  shows  graphically  the  magnitude  and  changes  in  velocity  from  the  8urfa<'e  to 
the  Ix^ttom  of  the  stream.  The  mean  velocity  in  the  verticiil  is  then  obtained  by 
dividing  the  area  bounded  by  this  velocity  curve  and  its  axis  by  the  depth.  On 
account  of  the  length  of  time  required  to  make  a  complete  measurement  by  this 
method,  its  use  is  limited  to  the  determination  of  coefficients  for  purposes  of 
comparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  metho<l  the  meter  is  held  successively  at  0.2  and  0.8 
of  the  depth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean 
velocity  for  that  vertical.  On  the  assumption  that  the  vertical  velocity  curve  is  a 
common  parabola,  with  horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79 
of  the  depth  will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  oljserva- 
tions  under  a  wude  range  of  conditions  show  that  this  second  multiple-point  method 
gives  the  niean  velocity  very  closely  for  oj>en- water  conditions  where  the  depth  is 
over  5  feet  and  the  bed  comparatively  smooth,  and  moreover  the  indications  are  that 
it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid  depth,  at  0.5  foot 
below  the  surface,  and  at  0.5  foot  alx)ve  the  bottom,  and  the  mean  velocity  is  deter- 
mined by  dividing  by  6  the  sum  of  the  top  velocity,  four  times  the  mid  depth 
velocity,  an<l  the  bottom  velocity.  This  method  may  be  modified  by  observing  at 
0.2,  0.6,  and  0.8  depth. 

The  single- ix)int  method  consists  in  holding  the  meter  either  at  the  depth  of  the 
thread  of  mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reduc- 
ing to  mean  vekx^ity  has  IJeen  determined. 

Kxtensive  experiments  by  vertical  velocity  curves  show  that  the  thread  of  mean 
velocity  generally  occurs  at  from  0.5  to  0.7  of  the  toUd  depth.  In  general  practice 
the  thread  of  mc«n  velocity  is  considered  to  be  at  0.6  deptli,  at  which  point  the 
meter  is  held  in  a  majority  of  the  measurements.  A  large  number  of  vertical  velocity- 
cun'e  measurements  taken  on  many  streams  and  under  varying  conditions  show  that 
the  average  coefficient  for  reducing  the  velocity  obtained  at  0.6  depth  to  mean 
velocitj'  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface, 
usually  1  foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  dis- 
turbing influences.  This  is  known  as  the  sulxsurfat^e  method.  The  coefficient  for 
reducing  the  velocity  taken  at  the  subsurfiice  to  the  mean  has  been  found  to  be  from 
0.85  to  0.95,  depending  on  the  stage,  velocity,  and  channel  conditions.  The  higher 
the  stage  the  larger  the  coeflScient.  This  method  is  specially  adapted  for  flood 
measurements,  or  when  the  velocity  is  so  great  that  the  meti*r  can  not  be  kept  at  0.6 
depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform 
speed  from  the  surface  to  the  lx)ttom  and  back  again  to  the  surface,  and  noting  the 
number  of  revolutions  and  the  time  taken  in  the  operation.  This  metluxl  has  the 
advantage  that  the  velocity  at  each  point  oi  the  vertical  is  measured  twice.  It  is 
well  adapted  for  measurements  under  ice  and  a,<  a  check  on  the  jwint  methods. 
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The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  dis- 
charge of  a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage, 
and  on  the  general  contour  of  the  bed  of  the  stream,  which  is  determined  by  sound- 
ings. The  scjundings  are  usually  taken  at  each  measuring  point  at  the  time  of  the 
discharge  measurement,  either  by  using  the  meter  and  cable  or  by  a  special  sound- 
ing line  or  rod.  For  streams  with  permanent  beds  standard  cross  sections  are  usually 
taken  during  low  water.  These  sections  serve  to  check  the  soundings  which  are  . 
taken  at  the  time  of  the  meiisurements,  and  from  them  any  change  which  may  have 
taken  place  in  the  l>ed  of  the  stream  can  be  detected.  They  are  also  of  value  in 
obtjiining  the  area  for  use  in  computations  of  high-water  measurements,  as  accurate 
soundings  are  hanl  to  obtain  at  higli  stages. 

In  computing  the  discharge  meiu<urements  from  theol)8erved  velcK^ities  and  depths 
at  various  points  of  measurement,  the  mea.«uring  section  is  divided  into  elementary 
strips,  aj^  shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined 
separately  for  either  a  single  or  a  double  strip.  The  total  discharge  an<l  the  area  are 
the  sums  of  thost^  for  the  various  strips,  and  the  mean  velocity  is  obtained  by  divid- 
ing the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diver- 
sity and  instability  of  conditions  during  the  wintt»r  period,  and  also  to  lack  of  definite 
information  in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now 
employed  is  to  make  freciuent  discharge  measurements  during  the  frozen  periods  by 
the  vertical  velocity-curve  method  and  to  keep  an  accurate  record  of  the  conditions, 
such  as  the  gage  height  to  the  surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice, 
the  thickness  and  character  of  the  ice,  etc\ 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  con- 
structing a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  oi)en  chan- 
nels, but  considering  in  addition  t^)  gage  heights  and  discharge,  varying  thickness  of 
ice.  Such  data  as  are  available  in  regard  to  this  subject  are  published  in  Water  Sup- 
ply Paper  No.  14(>,  pp.  141-148. 

OFFICE    METHODS    OF   COMI'lTING    RirN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or 
not  the  bed  of  the  stream  is  i>ermanent. 

For  stations  on  streams  with  iwrmanent  l)eds  the  first  step  in  computing  the  run- 
off is  the  construction  of  the  mting  table,  which  shows  the  discharge  corresponding 
to  any  stage  of  the  stream.  This  rating  table  is  applie<l  to  the  record  of  stage  ^ 
determine  the  amount  of  water  flowing.  The  construction  of  the  rating  table 
ilepends  on  the  method  used  in  measuring  flow. 

Vor  a  station  at  a  weir  or  dam  the  biusis  for  the  rating  table  is  some  standard  weir 
formula.  The  coelHcients  to  Ik'  used  in  its  application  dei)end  on  the  tyi>e  of  dam 
and  other  conditions  near  itw  crest.  After  inserting  in  the  weir  formula  the  meas- 
ured length  of  crest  and  iu^sumed  coeflici(?nt,  the  discharge  is  computed  for  various 
heiids,  and  the  niting  table  ct>nstructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-anm  station 
are  the  results  of  the  discharge  measurements,  which  include  the  record  of  stage  of 
tlie  river  at  the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity 
of  the  current,  and  the  (juantity  of  water  flowing.  A  thorough  knowledge  of  the 
conditions  at  and  in  the  vicinity  of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open, 
permanent  channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  condi- 
tions at  or  near  the  gaging  station  remain  constant.  (2)  The  discharge  will  be  the 
siime  whenever  the  stream  is  at  a  given  stage  if  the  change  of  slope,  due  to  the  rise 
and  fall  of  the  stream,  be  neglected.  {'A)  The  dischange  is  a  function  of  and  increases 
gradually  with  the  stage. 
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The  plotting  of  results  of  the  various  discharge  nieasurement**,  using  gage  heights 
as  ordinates  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves 
which  show  the  discharge,  mean  velocity,  and  arc»a  corresponding  to  any  gage  height. 
For  the  development  of  these  curves  there  should  be,  therefore,  a  sufficient  numl)er 
of  discharge  measurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2 
shows  a  typical  rating  curve  with  its  corresp<^nding  mean  velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  meiin  velocity,  any 
diange  in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their 
carves  are  therefore  constructed  in  order  to  study  each  indejiendently  of  the  other. 

The  area  curve  can  be  definitely  determine*!  from  accurate  soundings  extending 
to  the  limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a 
straight  line,  unless  the  banks  of  the  stream  are  overhanging. 

The  fonn  of  the  mean  velocity-curve  de|>ends  chiefiy  on  the  surface  s1o{ks  the 
roughness  of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the 
principal  factor.  In  accordance  with  the  relative  changes  of  these  factors  the  curve 
may  be  either  a  straight  line,  convex,  or  concave  toward  either  axis,  or  a  coni])ina- 
tion  «»f  t!i(»  three.     From  a  care*ful  study  of  the  conditions  pt  any  fra«rin"  station  the 
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Kiu.  2.— DijM^-harKt*,  mean-velocity,  and  area  eurves  for  S«»uth  Fork  of  Skyk«)iiii>^li  Kiver  luur  linhx, 

Wash. 


fomi  whicli  the  vertical  velocity-curve  will  take  can  be  predicted,  ami  it  may  1m^ 
extendeil  with  rea.<onable  certainty  to  stiigcs  l>cyon<l  the  limits  of  actual  measure- 
ments. Its  priin-ifttU  use  is  in  conne<-tion  with  the  area  curve  in  locatini;  errors  in 
du^-harge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is<lefined  primarily  by  the  measurements  of  dis<'harge,  which 
arestudieil  and  weighte<l  in  accordance  with  the  local  conditions  existing  at  the  time 
of  each  measurement.  The  curve  may,  however,  best  be  located  between  and 
l^eyond  the  measurements  by  means  of  curves  of  area  and  mean  velocity.  The  dis- 
charge curve  under  normal  conditions  is  concave  toward  the  horizontal  axis  and  is 
generally  parabolic  in  form. 

In  the  prei>aration  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on 
the  gage  is  taken  from  the  curve.  The  differences  K'tvveen  successive  discharges  are 
then  taken  and  adjuste<^l  according  to  the  law  that  they  shall  either  be  constant  or 
increasing. 

The  detennination  of  daily  discharge  of  streams  with  changeable  beds  is  a  dillicult 
pmblem.     In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists 
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on  streams  of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity- 
area  stations  frecjuent  discharge  measurements  must  be  made  if  the  estimates  are  to  be 
other  than  rough  approximations.  For  stations  with  beds  which  shift  slowly  or  are 
materially  clianged  only  during  floods,  rating  tables  can  be  prepared  for  periods 
between  such  changes  and  satisfactory  results  obtained  with  a  hmited  number  of 
measurements,  provided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and  Rio  Grande,  dis- 
charge measurementa  should  be  made  every  two  or  three  days,  and  the  discharges  for 
intervening  days  obtained  either  by  interpolation  mcMlified  by  gage  height  or  by 
Professor  St(jut's  methcHl,  which  has  been  descril>ed  in  full  in  the  Nineteenth  Annual 
Rejxjrt  of  the  Unite<l  States  (teological  Survey,  Part  IV,  page  323,  and  in  Engineer- 
ing News  of  April  21,  1904.  This  method  or  a  graphical  application  of  it  is  also 
umch  used  in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 
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Most  of  the  measurements  presented  in  tins  paper  have  l)een  obtained  through 
local  hydrographers.  Acknowledgment  is  extended  t^j  other  persons  and  corpora- 
tions who  have  assisted  these  hydrographers  or  have  cooperated  in  any  way,  either 
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and  the  San  Antonio  and  Aransas  Pass  railroads  for  transportation  for  the  district  hydrographers. 
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Gulf  to  Waco. 

Special  acknowledgment  is  due  for  the  results  of  the  data  collected  at  certain  stations  in  the  Rio 
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Wyoming.  Chamber  of  Commerce  Building,  Denver.  Colo. 
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SABINE  RIVER  DRAINAGE  BASIN. 

I>ES0RIl*nON  OF  BASIN. 

Sdbine  River  has  its  headwaters  in  Collin  and  Hunt  counties,  Tex.,  flows  in  a 
joutheaisterly  direction  to  the  State  line,  then  w)uth,  forming  the  boundary  between 
Tf  xas  and  I^uipiana,  and  empties  into  Sabine  I^ke,  an  arm  of  the  Gulf,  near  Orange, 
Tex.  The  small  tributaries  in  eastern  Texas  support  many  small  water  mills,  and 
tlie  Sabine  itself  is  navigable  for  several  hundred  miles.  The  drainage  area  of  the 
Sabine  in  Texas  alx>ve  Orange  is  7,500  s<piare  miles  and  its  total  drainage  area 
above  Orange  in  Louisiana  and  Texas  is  10,400  8<]uare  miles. 

8ABINE  RIVER  NEAR  LONGVIETV,  TEX. 

This  station  was  established  January  1,  1904,  by  Thomas  U.  Taylor.  It  is  located 
at  tlie  bridge  of  the  International  and  Great  Northern  Railroad,  about  3  miles  south- 
west of  Longview  Junction,  Tex. 

The  channel  is  straight  for  150  feet  above  and  400  feet  below  the  station.  The  cur- 
rent is  sluggish.  The  right  bank  is  low  and  cleared  along  the  right  of  way  of  the 
railroad.  The  left  bank  is  high  and  composed  in  its  lower  half  of  sandstone;  it  is 
cleareil  above  and  wo<j<led  below  the  station.  The  bed  of  the  stream  is  rocky  and 
fairly  pi«rmanent.  Old  piles  left  from  the  false  work  used  in  erecting  the  bridge  give 
trouble  in  making  measurements  at  low  water. 

DifH-harge  measurements  are  made  from  the  bridge.  The  initial  point  for  sound- 
ings is  the  east  face  of  the  west  abutment. 

A  standanl  chain  gage  is  attache<l  to  the  guard  rail  of  the  bridge.  During  1905  the 
gage  was  rea<l  twice  each  day  by  John  Wadsack.  Bench  marks  were  e8tablishe<l  as 
followH:  (1)  The  top  of  abutment,  northea.st  corner,  marked  **U.  S.  G.  S.  42.08 
B.  M.";  elevation,  42.08  feet.  (2)  The  top  of  an  iron  rod  buricHl  in  a  vertical  posi- 
tion in  the  yard  of  the  bridge  watchman,  6  feet  from  the  southeast  corner  of  his 
houge,  3  feet  from  the  second  post  east  of  the  gate,  and  8  inches  from  the  wire  fence; 
elevation,  47.00  feet.  (3)  The  top  of  tie  at  the  gage;  elevation,  45.00  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  99,  p  322;  132,  pp  19-20. 
Discharge:  99,  p  322;  132,  p  20. 
Discharge,  monthly:  132,  p  23. 
Gage  heights:  132,  p  21. 
Rating  toble:  132,  p  22. 

Discharge  7tieft^irements  of  Sabine  River  iienr  IxnigrleWy  Tex.^  in  1905. 


Datf. 


July  9.. 
July  10.. 
Jolyll. 


Hydrographer. 


Area  of    Mean  ve- 
section.      locity. 


T.  U.  Taylor. 

do 

do 


Sqnure 

F^ft  per 

3,GC0 

3.08 

4,150 

3.67 

4,316 

3.86 

(iHge 
eigiit. 

charge. 

Fvd. 

Sicowl- 

/t€t. 

30.1 

11,270 

32.6 

15,240 

33.4 

16,630 

IRK   174 
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STREAM    MEASURKMENTS    IN    191)5,   PART    X. 


Daih/  gage  height,  in  feet,  of  Suhine  River  near  Liyngvieir,  Tex.,  for  1905, 


Day. 

Jan. 

1 

8.0 

7.5 

3 

7.25 

4 

7.15 

f, 

7.1 
7.0 
7.0 
6.9 

6  .   . 

8 

9 

10 

6.95 
7.0 

11       .     . 

7.46 

12 

9.3 
11.4 
11.15 
10.8 
10.25 
9.4 
9.0 

13 

11 

15 

16 

17 

18 

19 

20 

8.85 
9.35 

21 

9.3 

22     

8  95 

23 

8. 45 

24 

8.05 

25 

7.8 

26 

7.7 

27 

7.55 

28 

7.5 

29 

7.4 

30 

7.7 

31 

7.65 

Feb. 
7.65 

Mar. 

16.15 

7.65 

15.3 

7.7 

13. 75 

7.8 

11.65 

7.8 

10.1 

7.8 

9.4 

8.25 

9.05 

10.05 

9.36 

11. 75 

10.8 

12.55 

13. 95 

12.55 

14.4 

12.1 

14.2 

11.4 

15. 15 

10.8 

15.6 

10.6 

16.2 

10.75 

17. 15 

11.06 

17.4 

11.3 

20.45 

13.95 

27. 8 

17.16 

27.45 

17.75 

27.16 

17.05 

27.  a5 

16.35 

26. 25 

16.0 

25.0 

16.9 

23.45 

16.06 

21.6 

16.35 

19.4 

16.46 

16.1 

17.2 



18.65 

18.55 

Apr.  I  May.  |  June.    July. 


21.95  !  35.05 


2;i.2 

34.9 

24. 15 

34.45 

24. 15 

34.05 

23.85 

33.65 

24.0 

3:3.4 

27. 15 

33.6 

27.65 

34. 25 

27.6 

34.7 

27.6 

31. 65 

27.6 

34. 25 

•28. 15 

33.66 

33.05 

24.9 

23.35 

21. 76 

22.16 

24. 16 

25.2 

26.6 

28.1 

29.95 

32.8 

33.4 

33.15 

32.7 

32.2 

31.7 

31.25 

31.1 

31.1 

31. 15 

30.7 

30.25 

29.60 

29.4 

28.36 

27.15 

26.1 

25.5 

25.05 

25. 0 

25. 25 

26.65 


Aug. 


26.96 

26.16 

26.4 

26.6 

26.35 

26.66 

23.65 

19.45 

16.0 

11.4 

10.3 

9.9 

9.25 

8.95 

8.65 

8.35 

8.15 

7.95 

7.8 

7.7 

7.56 

7.4 


Sept. 


7.1 

7.1 

7.1 

7.0 

6.95 

6.9 

6.9 

6.9 

7.0 

7.0 

6.9 

6.8 

6.8 

6.9 

6.9 

6.9 

6.9 

6.8 

6.9 

7.05 

7.55 

8.05 


Oct. 

Nov. 

7.4 

12.3 

7.4 

11.2 

7.3 

10.3  1 

7.3 

9.4  1 

7.4 

7.95 

7.3 

7.7 

7.25 

7.9,5 

7.25 

7.95 

7.1 

7.8 

7.1 

7.7 

7.06 

7.6 

7.0 

7.45 

7.0 

7.3 
7.2 
7.2 
7.1 
7.0 
6.9 
6.9 
6.8 
6.8 
6.8 
6.8 
6.7 
6.9 
7.1 
7.2 
7.9 
9.1 
10.6 
11.9 
12.1 
11.7 
10.2 
9,6 
10.1 
11.9 
13.2 
13.4 


9.0 
9.3 
9.5 
9.8 
10.2 
10.9 
11.7 
12.9 
14.2 
15.3 
16.4 
17.1 
17.7 
18.2 
18.7 
18.9 
18. 6 
17.0 
14.0 
11.1 
9.7 
9.3 
9.1 
9.0 
8.9 
8.9 


9.8 
10.8 
10.8 
10.7 
11.5 
12.6 
13.0 
13.3 
13.3 
12.9 
12.0 
11.0 
12.5 
15.0 
16.4 
17.8 
19.4 
21.3 
25.6 
28.2 
28.4 
29.4 
30.0 
33.6 
33.8 
33.6 
33.2 
32.8 
32.3 
31.8 
30.4 


Station  rating  table  for  Sabine  River  near  Jjongview,  Tex.,  from  January  1  to  December 

3J,  1905. 


Gage 
lieight. 

Ftet. 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 
7.10 
7.20 
7.30 
7.40 
7.50 
7.60 
7.70 
7.80 


Discha  rge.' 

Gaee 
height. 

Diseharge. 

height. 

l)i«?harge. 

Gaffe 
height. 

DiK-harge. 

S<c()Vil-Jirt. 

Fed. 

Sccond-fcct. 

FctL 

St'cond-feet. 

I^ct. 

Second  feet. 

44 

7.90 

300 

1        9.80 

660 

13.40 

1,461 

63 

8.00 

317 

1        9.90 

680 

13.60 

1,509 

63 

8.10 

335 

10.00 

700 

13.86 

1,557 

74 

8.20 

353 

10.20 

742 

14.00 

1,605 

85 

8.30 

371 

10.40 

784 

14.20 

1,653 

97 

8.40 

389 

10.60 

826 

14.40 

1,701 

109 

8.  .50 

407 

10.80 

869 

14.60 

1,750 

122 

8.60 

426 

11.00 

913 

14.80 

1,800 

13,5 

8.70 

445 

11.20 

957 

15.00 

l,a50 

148 

8.>«0 

464 

11.40 

1,001 

15.50 

1,975 

162 

8.90 

483 

,       11.60 

1,045 

16.00 

2, 10;^ 

176 

9.00 

502 

'       11.80 

1,090 

16.60 

2,233 

190 

9.10 

.521 

^      12.00 

1,136 

17.00 

2,366 

205 

9.20 

5*0 

12. 20 

1,182 

18.00 

2,640 

220 

9.30 

560 

12.40 

1,228 

19.00 

2,93d 

235 

9.40 

580 

12.60 

1.274 

20.00 

3,310 

251 

9.50 

600 

12.80 

1,320 

21.00 

3,746 

267 

9.60 

620 

13.00 

1,366 

22.00 

4,230 

283 

9.70 

(>40 

13.20 

1,413 

The  alxjve  table  is  ba.sed  on  23  disrharge  measurements  made  during  1904  and  3  made  during 
1905.  It  in  well  defined  bi'tween  gage  heights  6  feet  and  22  feet.  Above  22  feet  the  discliarge  is  only 
appro.ximate.    Below  19  feel  the  table  is  the  same  as  for  1904. 
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Estimated  nunithly  discharge  of  i<ahme  Hirer  near  Lmigvieu\  Tex, j  for  1906, 
[Drainage  area,  2,900  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Di2H3harge  in  second-feet. 


Maximum.  Minimum. 


1,001 

2,570 

8,490 

8,865 

19,480 

14,980 

16,680 

7.S16 

326 

1,461 

2,907 

17,360 


19,480 


148 

259 

512 

2,542 

9,735 

512 

4,106 

162 

135 

122 

483 


Mean. 


385 

1,251 

3,134 

5,511 

16,640 

4,470 

9,777 

1,934 

195 

461 

1,832 

6,888 


Total  in 
acre-feet. 


23,670 

69,480 

192,700 

327,900 

1,023.000 

266,000 

601,200 

118,900 

11.600 

28,350 

81,900 

392,800 


4,290  ,    3,138,000 


Run-off. 


Second-feet 
rsq 
mil 


persauare 
nile. 


Depth  in 
inches. 


0.133 
.431 
1.08 
1.90 
6.74 
l.M 
3.37 
.667 
.067 
.169 
.469 
2.20 

1.48 


0.163 
.449 
1.24 
2.12 
6.62 
1.72 
3.88 
.769 
.075 
.183 
.612 
2.54 

20.26 


NECITES  RIVER  AT  EVAl>AL.K,  TEX. 

A  gaging  station  was  established  on  Nechea  River  at  Evadale  July  1,  1904,  by 
Thonjas  U.  Taylor.  It  is  located  at  the  bridge  of  the  Gulf,  Beaumont  and  Kansas 
City  Railway. 

The  clear  span  or  water  way  under  each  arm  of  the  draw  span  is  50  feet,  and  the 
bridge  continues  each  way  on  trestles.  The  left  bank  is  high,  whence  the  name  of 
the  railroad  station.  Fords  Bluff,  but  the  right  or  west  bank  is  low  and  the  trestle 
work  continues  about  half  a  mile  from  the  river  channel. 

Discharge  measurements  are  made  from  the  bridge  at  orditiary  and  high  stages. 
At  low  water  the  current  is  very  sluggish,  and  discharge  measurements  are  made  at 
ehoals  above  or  below  the  station. 

Gage  readings  are  made  by  reading  down  from  the  top  of  the  tie  to  the  water  sur- 
face by  means  of  a  tape.  The  zero  of  the  gage  is  40.00  feet  below  the  top  of  the  tie 
in  the  west  arm  of  the  draw  span  of  the  bridge.  During  1905  the  gage  was  read  by 
W.  H.  Whittemore. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in 
Water-Supply  Paper  No.  132  of  the  United  States  Geological  Survey,  pages  23-24. 

Discharge  measurements  of  Neches  River  at  Evadale^  Tex. ,  in  1905, 


Date. 


Hydrographer. 


Gage 
height. 


Dla- 
churge. 


M&rch27 H.  H.  Fox. 

March29 do. 

June24 ,  T.  U.Taylor. 

Julys ' do 


Feet.     \  Scc.-fcct. 
21.6  I        13,730 

22.1  I        14,240 

15.2  I  3,389 
18.1  I  7,130 
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Daily  gage  height,  in  feet,  of  Neches  River  at  Evadale,  Tex,,  for  1905. 


Day. 


10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25. 
26. 
27. 
28. 
29. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 
21.0 

June. 

July. 
20.0 

Aug. 

Sept.  ' 
11.1  ■ 

Out. 
7.9 

Nov.  ' 
8.6  i 

Dec. 

19.2 

16.6 

19.4 

21.5 

22.1 

18.7 

14.7 

19.2 

16.6 

19.3 

21.3 

21.1 

21.9 

18.4 

18.2 

10.8 

7.9 

8.0 

14.1 

19.0 

17.2 

19.2 

21.1 

21.3 

21.7 

17.8 

17.6 

10.3 

7.8 

8.7 

13.3 

18.5 

17.0 

19.1 

21.1 

21.5 

21.7 

17.5 

17.1 

10.0 

7.8 

8.8 

13.6 

18.0 

16.5 

19.0 

21.4 

21.8 

21.6 

17.2 

16.9 

10.0 

7.8 

9.2 

14.1 

17.8 

16.0 

18.8 

21.6 

21.8 

21.5 

17.3 

16.8 

9.6 

7.8 

9.6  1 

14.1 

17.8 

16.0 

18.7 

21.8 

21.8 

21.3 

17.5 

17.1 

10.3 

7.8 

10.0 

14.1 

17.9 

16.6 

18.5 

22.0 

21.8 

21.1 

17.9 

18.6 

11.8 

7.8 

11.4, 

14.2 

17.9 

17.0 

18.3 

22.3 

21.7 

20.6 

18.7 

19.0 

11.3 

7.8 

12.8  ' 

14.3 

17.9 

17.3 

18.2 

2-2.5 

21.7 

20.0 

19.4 

19.3 

10.6 

7.7 

13.9 

14.0 

17.8 

17.7 

19.6 

22.6 

21.7 

19.2 

19.7 

19.2 

10.0 

7.7 

15.1 

14.0 

17.7 

18.0 

19.1 

22.6 

21.8 

18.1 

20.0 

19.2 

9.4 

7.6 

16.0 

14.1 

17.5 

18.5 

19.4 

22.5 

21.9 

17.2 

20.3 

19.2 

9.1 

7.6 

16.9 

14.5 

17.3 

19.0 

19.7 

22.3 

22.0 

16.8 

20.7 

19.1 

9.0 

7.5 

17.2 

14.8 

17.5 

19.6 

19.9 

22.0 

22.0 

16.1 

20.9 

18.9 

9.0 

7.4 

18.0 

15.2 

17.2 

19.3 

19.7 

21.7 

22.1 

15.7 

21.1 

18.5 

9.1 

7.5 

18.0 

16.6 

17.5 

19.3 

19.6 

21.5 

22.2 

15.4 

21.4 

17.8 

8.7 

7.5 

17.9 

16.8 

16.7 

19.0 

19.6 

21.3 

22.3 

15.2 

21.6 

17.0 

8.5 

7.4 

17.9 

17.0 

15.9 

18.6 

19.9 

21.1 

22.6 

14.9 

21.7 

16.1 

8.5 

7.4 

17.7 

17.1 

15.0 

18.4 

20.2 

21.0 

22.9 

14.5 

21.9 

15. 4 

8.5 

7.4 

17.5 

17.2 

14.7 

18.4 

20.5 

20.9 

23.1 

14.0 

21.8 

14.7 

8. 5 

7.2 

17.6 

17.2 

11.6 

19.0 

20.8 

20.6 

23.4 

13.1 

21.6 

14.1 

8.4 

7.2 

17.6 

18.0 

14.3 

19.4 

21.0 

20.4 

23. 6 

13.7 

21.4 

13.6 

8.4 

7.2 

17.7 

DS.4 

14.1 

19.6 

21.1 

20.5 

23.6 

14.6 

21.2 

13.1 

8.4 

7.0 

17.5 

18.6 

14.0 

19.5 

21.5 

20.4 

23.5 

17.9 

21.1 

12.5 

8.4 

7.0 

17.4 

19.1 

13.7 

19.7 

21. 5 

20.3 

23.3 

18.5 

20.  7 

11.9 

8.3 

7.3 

17.1 

19.7 

13.6 

19.7 

21.  fc 

20.3 

23.1 

18.7 

20.4 

11.4 

8.2 

7.6 

16.7 

19.9 

13.6 

19.6 

21.7 

20.3 

2:i.O 

19.1 

20.1 

11.0 

8.1 

7.9 

16.1 

20.1 

13.4 

21.8 

20.4 

22.7 

19.3 

19.9 

10.6 

8.0 

8.0 

15.7 

19.3 

13.1 

21.8 

20.8 

22.5 

19.1 

19.2 

10.8 

7.9 

8.3 

15.2 

19.8 

15.0 

21.6 

22.4 

19.5 

11.4 

8.6 

20.0 

Station  rating  table  for  Neches  River  at  EvadaU,  Tex.,  from  July  1,  1904,  to  December  SI, 

1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Dis(3harge. 

hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

Fed. 

.Sccond-fcet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Fed. 

Second-fed. 

5.00 

180 

6.70 

429 

8.80 

854 

12.00 

1,800 

5.10 

191 

6.80 

447 

9.00 

900 

12.50 

2,010 

5.20 

202 

6.90 

465 

9.20 

948    1 

13.00 

2, 248 

5.30 

214 

7.00 

484 

9.40 

997 

13.50 

2,508 

5.40 

226 

7.10 

503 

9.60 

1,047 

14.00 

2,790 

5.50 

239 

7.20 

522 

9.80 

1,098 

14.50 

3,110 

5.60 

252 

7.30 

641 

10.00 

1,150 

15.00 

3,4.S0 

5.70 

266 

7.40 

560 

10.20 

1,2(M 

15. 50 

3.890 

5.80 

280 

7.60 

580 

10.40 

1,260 

16.00 

4,;?50 

5.90 

295 

7.60 

600 

10.60 

1,318 

17.00 

6,410 

6.00 

310 

7.70 

620 

10.80 

1,378 

18.00 

6,  m) 

6.10 

326 

7.80 

640 

11.00 

1,442 

19.00 

8,270 

6.20 

342 

7.90 

660 

11.20 

1,509 

20.00 

10, 100 

6.30 

359 

8.00 

680 

11.40 

1,578 

21.00 

12,090 

6.40 

876 

8.20 

7-22 

11.60 

l.(ioO 

22.00 

14,300 

6.50 

393 

8.40 

765 

11.80 

1,724 

23.00 

16,750 

6.60 

411 

8.60 

HJ9 

The  above  table  Is  based  on  seven  discharKc  men.'^urcment.s  ma<ie  during  1904-5.    It  is  fairly  well 
defined  between  gage  heights  5.6  feet  and  22  feet.    Above  22  feet  the  discharge  is  approximate. 
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EMimated  montidy  discharge  of  Neches  River  at  EvadalCy  Tex. ,  for  1904  and  1905. 
[Drainage  area,  8,200  square  miles.] 


Month. 


1901. 


July 

August 

September. 

October 

November . 
December  . 


Thep>eriod... 

1906. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

()ctober 

November 

December 


Discharge  in  second-feet. 


Maximum. 


1,232 

1,922 

540 

503 

266 

7,590 


The  year. 


8,620 
9,530 
13,840 
15,750 
18,300 
14,  MO 
14,070 
8,800 
1,724 
809 
6,660 
10,290 

18,300  1 


Minimum. 


503 
411 
326 
202 
202 
280 


2,298 

4,350 

6,960 

10,670 

12,090 

2,454 

5,640 

1,318 

660 

if<\ 

809 

2,402 

48-1 


Mean. 


1,027 
879 
463 
291 
209 

1,043 


5,090 
7,171 
10,210 
12,870 
15,070 
7,865 
10,180 
5,127 
986 
606 
4,217 
5.312 

7, 059 


Total  in 
acre-feet. 


63,150 
54,050 
27,550 
17,890 
12, 440 
64,130 


Run-off. 


Second-feet 

per  so  uare 

mile. 


239,200 

313,000 
398,300 
627.800 
765,800 
926,600 
468,000 
625,900 
315,200 
58, 670 
37, '260 
250,900 
326,600 

5,114,000 


0.125 
.107 
.056 
.035 
.026 
.127 


.621 
.875 
1.25 
1.57 
1.84 
.959 
1.24 
.625 
.120 
.074 
.514 
.04H 


Depth  in 
inches. 


.861 


0.144 
.123 
.062 
.040 
.028 
.146 


.716 
.911 
1.44 
1.75 
2.12 
1.07 
1.43 
.721 
.134 
.085 
.574 
.747 


11.70 


TRINITY  RIVER  DRAINAGE  BASIN. 

DESCRII»l'IOX  OF  HASIN. 

Trinity  River  rines  in  a  network  of  small  streams  in  the  counties  of  Montague, 
Jack,  Wise,  Dent4in,  and  Parker,  Tex.,  but  their  combined  flow  above  Dallas  is  not 
efficient  to  keep  the  Ixittom  or  l)ed  of  the  stream  moist  in  dry  times.  Below  Dallas 
the  Trinity  flows  through  a  wooded  country,  and  conset^uently  it  is  not  subject  to 
sudden  floods  with  their  quick  run-offs. 

TRINITY  RIVKR  AT  RI\  ERSII>K,  TEX. 

A  gaging  station  was  c^tablisheii  on  Trinity  River  at  Riverside,  Tex.,  in  December, 
1902,  by  Thomas  U.  Taylor.  It  is  loc^ited  at  the  bridge  of  the  International  and 
Great  Northern  Railroad. 

Tlie  channel  is  straight  for  300  feet  above  and  1,000  feet  below  the  bridge.  The 
current  is  sluggish  at  low  and  swift  at  high  stages.  The  right  bank  is  high  and 
rocky.  The  left  Imnk  is  lower  than  the  right,  a  trestle  being  used  to  measure  the 
overflow  at  flood  stages.     The  bed  of  the  stream  consists  of  tough  mud  or  clay. 

Discharge  mea.su rements  are  made  from  the  railroad  l>ridge.  The  initial  point  for 
S(»undin^s  is  the  north  face  of  the  south  abutment  for  the  south  channel.  For  the 
north  channel  the  north  face  of  the  pier  is  the  initial  jM)int. 

During  UK)5  the  gage  was  read  by  (J.  W.  Hi^don.  The  zero  of  the  gage  is  OO.IX) 
feet  below  the  top  of  the  ties  (or  base  of  rail )  in  the  north  arm  of  the  draw  span  of 
the  International  and  ( Jreat  Northern  Railr(»ad  bridge.  The  elevation  of  the  top 
of  the  pivot  pier  above  gage  datum  is  5f).r)0  feet,  and  that  of  the  top  of  the  (channel  of 
the  lower  chord  of  the  arms  of  the  draw  span  of  the  bridge  is  02.90  feet.     Acconling 
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to  the  survey  of  the  United  States  Army  engineers  the  elevation  of  the  t<^)p  of  the  tie 
with  reference  to  mean  low  tide  of  the  gulf  is  148.70  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  \Vater-8upply 
Papers  of  the  United  States  Geological  Survey: 

Description:  M,  pp  142-143;  99,  pp  322-323;  132,  p  25. 
Discharge:  84,  p  143;  99,  p  323;  132,  p  26. 
Discharge,  monthly:  99,  p  326;  132,  p  28. 
Gage  heights:  99,  pp  323-324;  132,  p  26. 
Rating  table:  99,  p  324;  132,  p  27. 


Discliarge  measurements  of  Trinity  River  at  Riverside^  Tex.,  in  1905. 


Date. 


July  4. 
July  4. 
Julys. 
Julys. 
July  6.. 
July?., 


Hydrographer. 


T.  U.  Taylor  . 

do 

do 

do 

H.  H.  Fox... 
do 


Julys do. 


Gage 
height. 


Fed, 
37.6 
37.0 
35.8 
34.8 
32.7 
31.5 
30.2 


Dis- 
charge. 

Second- 
Jcfi. 

24.660 

23,800 

21,420 

20,490 

18,970 

17,890 

17,320 


Daily  gage  Jieightf  in  feet y  of  Trinity  River  at  Riverside,  Tex.,  for  1905. 


Day. 


1 
2 
3 
4 

5, 

6. 

7. 

8. 

9. 
10, 
11. 
12. 
13 
14 
15. 
16 
17, 
18 
19 
20 
21 
22 

2:j 

24 
25 
26 
27 
28 
29 
30 
31 


Jan.      Feb.     Mar.      Apr.     May.    June.    July.     Aug.     Sept.      Oct.      Nov.     Dec, 


10.4 
9.5 
9.1 
8.9 
8.8 
8.6 
8.5 
8.4 
8.4 
8.4 
8.3 
9.5 
11.7 
11.4 
10.6 
9.9 
10.0 
11.9 
12.7 
12.7 
11.9 
10.9 
10.2 
9.7 
8.7 
9.1 
9.0 
8.9 
8.H 
8..S 
8.8 


9.2 
9.5 
9.5 
9.4 
9.4 
9.4 
9.7 
10.7 
13.2 
13.6 
13.3 
14.0 
14.3 
15.0 
15. 1 
14.5 
13.  (J 
12.5 
15.7 
19.7 
19.4 
19.9 
18.9 
18.0 
18.0 
18.5 
lK.f< 
18.6 


17.9 
15.4 
12.7 
11.4 
10.7 
10.2 
10.0 
10.0 
22.8 
15.4 
16.4 
2:i.3 
20.1 
18.8 
19.4 
20.0 
20.0 
22.6 
27.0 
27.3 
28.1 
29.2 
27.5 
2fi.7 
27.2 
26.4 
28.2 
29.0 
32.1 
31.1 
30.3 


28.5 
25. 6 
29.2 
29.2 
29.0 
28.6 
27.5 
26.6 
26.2 
26.2 
26.2 
26.7 
27.2 
27.7 
27.8 
27.8 
27.8 
27.4 

27. 2 
26.7 
25.  4 
22.1 
IH.3 
17.4 
32.9 
36.4 
37.7 

36. 3 
34.2 
40.6 


42.5 
43.1 
42.9 
41.4 
39.4 
37.7 
36.3 
35. 8 
36.4 
38.0 
38.6 

:«.o 

39.6 
40.6 
4:5.3 
46.6 
48.5 
49.8 
50.0 
52.4 
48.9 
48.0 
47.1 
46.2 
46.5 
46.6 
47.7 
48.9 
47.7 
49.9 
48.7 


49.1 
48.6 
48.0 
47.4 
46.9 
46.4 
46.1 
45.9 
45.9 
45.9 
45.8 
45.6 
45.0 
44.2 
43.6 
41.8 
38.0 
29.7 
19.7 
15.7 
14.0 
16.4 
18.8 
18.8 
18.1 
18.8 
Tt.l 
44.8 
47.0 
46. 8 


45.7 
44.0 
41.6 
38.5 
35.8 
33.5 
31.8 
30.3 
32.4 
31.3 
35.2 
35.7 
35.5 
34.5 
33.7 
32.7 
31.9 
31.0 
31.0 
29.5 
32.1 
29.0 
29.2 
30.0 
30.1 

m5 

30.5 
31.0 

:«.8 

3^1.1 
:il.  1 


34.4 
34.4 
34.3 
33.7 
33.7 
32.2 
31.9 
31.4 
30.9 
29.9 
28.5 
26.3 
18.7 
14.0 
11.9 
11.4 
11.2 
11.2 
11.0 
10.6 
10.3 
10.0 
10.0 
10.0 
9.7 
9.7 
9.6 
8.4 
8.3 
8.3 
10.6 


Sept. 

Oct. 

10.4 

8.5 

10.1 

8.4 

9.3 

8.3 

9.1 

8.3 

8.9 

8.2 

8.9 

8.1 

8.9 

8.1 

8.8 

8.0 

8.7 

8.0 

8.7 

10.0 

8.6 

13.0 

8.5 

13.5 

8.5 

12.9 

8.4 

11.9 

8.4 

10.7 

8.4 

10.0 

8.3 

9.4 

8.3 

9.0 

8.2 

8.9 

8.7 

9.2 

9.0 

13.5 

9.0 

14.1 

9.2 

13.8 

9.2 

14.0 

9.7 

14.7 

9.8 

14.2 

9.5 

13.2 

9.3 

12.2 

9.0 

12.4 

8.7 

12.2 

12.6  ' 

i 

11.5 
11.2 
10.5 
10.3 
10.2 
10.3 
11.1 
12.3 
12.6 
17.5 
17.6 
17.9 
17.7 
17.3 
17.9 
17.7 
19.4 
19.6 
19.7 
19.6 
19.4 
18.7 
17.1 
15.7 
15.7 
14.7 
14.1 
13.6 
12.6 
11.8 


11.2 
12.0 
12.2 
11.9 
11.6 
11.1 
12.5 
12.7 
12,4 
11.7 
11.0 
10.5 
10.5 
12.8 
17.2 
18.6 
20.0 
20.5 
22.5 
26.7 
29.8 
31.9 
32.5 
32.3 
31.8 
31.6 
31.5 
32.0 
32.8 
32.7 
33.6 
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^Imated  monthly  d'u^chfirge  of  Trinity  Hirer  at  Rireritide,  Tex. ,  for  1905. 
[Drainage  area,  IG.OOO  square  mile«.] 


Month. 


Janoarj' 

Febniary . . 

March 

April 

May 

June 

July 

AugTist 

September. 

October 

November . 
December . 


The  year  . 


Dischar^o  in  iecond-feet. 

Total  in 
acre- feet. 

68,130 

Run- 
Second- feet 
per  square 
mile. 

off. 

Ma.ximum. 

Minimum. 

Mean. 

Depth  in 
inches. 

2,779 

441 

1,108 

0.069 

0.080 

8,081  :               761 

4.064 

225, 700 

.2M 

.264 

18,580 

1,150 

9,716 

597,400 

.607 

.700 

26,780 

6,138 

15,310 

911,000 

.967 

1.07 

38,500 

22,020 

30,260 

1,861,000 

1.89 

2.18 

35,200 

3,630 

24,180 

1,439,000 

1.51 

1.68 

81,800 

16,780 

20,070 

1,234,000 

1.25 

1.44 

20.680 

441 

8,136 

500.300 

.508 

.586 

1,375 

413 

682 

40. 580 

.043 

.048 

4.127 

360 

1,848 

113,600 

.116 

.134 

7,923 

1,261 

4.613 

274, 500 

.28S 

.321 

19,950  '            1,433 

9,270 

570,000 

.579 

.668 

38,500                  360 

10, 770 

7,835,000 

.673 

9.17 

Note. — Above  estimates  subject  to  large  error  for  low  and  me<iium  stages  owing  to  the  Inconsistent 
data  on  which  the  rating  table  was  ba.sed. 

BRAZOS  RIVER  DRAINAGE  BASIN. 
DKsciiiprrox  of  hasin. 

This  river  has  its  source  in  the  Staketi  Plains  region  of  western  Texas  and  has  a 
general  southeasterly  course,  emptying  into  the  (Julf  of  Mexico  south  of  the  mouth 
of  Trinity  River.     Its  drainage  basin  is  entirely  within  the  State  of  Texas. 

BUAZO.S  IlIVER  AT  WACO,  TEX. 

This  station  was  established  SeptemtHjr  14,  1898,  by  Thomas  U.  Taylor.  It  is 
located  at  the  suspension  bridge  on  Bridge  street,  Waco,  Tex. 

The  channel  is  straight  for  1,000  feet  al)ove  and  800  feet  below  the  station.  There 
is  a  good  current  at  all  stages.  The  right  bank  is  composed  of  limestone  and  does 
not  overflow.  The  left  bank  is  high,  but  overflows  during  floods.  The  bed  of  the 
stream  is  composed  of  sand,  free  from  vegetation,  and  slightly  shifting.  A  single- 
span  truss  bridge  crosses  the  river  at  an  angle  of  76°  about  300  feet  above  the 
suspension  bridge. 

Discharge  measurements  are  made  from  the  suspension  bridge.  The  initial  jKjint 
for  soundings  is  the  edge  of  the  right  abutment. 

An  inclined  gage  in  three  sections  is  located  on  the  left  bank  under  the  bridge. 
During  1905  the  gage  was  read  twice  each  day  by  W.  J.  Cassaday.  Bench  marks 
were  established  as  follows:  (1 )  The  top  of  the  water  table  on  the  t<3p  of  the  south  pier 
of  the  abutment  of  the  suspension  bridge,  about  3  inches  above  the  floor,  marked 
"U.  S.  G.  S.  B.  M.";  elevation,  44.33  feet  above  the  datum  of  the  gage.  (2)  United 
States  Coast  and  Geodetic  Survey  bolt  in  the  side  of  Patton's  fee<l  store;  elevation, 
55.60  feet  above  the  datum  of  the  gage  and  413.18  feet  above  mean  low  tide.  (3) 
The  floor  of  the  truss  bridge  above  the  suspension  bridge,  at  the  foot  of  the  down- 
stream batter  brace  on  the  Waco  side;  elevation,  46.40  feet  above  the  datum  of  the 
gage. 

Information  in  r^ard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  28,  p  118:  37,  p  2?2:  60,  p  333;  66.  p  f>8-.i9:  H^l,  pp  143-144;  99.  pp  32.')-:J26;  132,  pp  28-29. 

Discharge:  28,  p  129:  37,  p  272;  50,  p  331;  66,  p  59;  84.  pp  114-145:  99,  p  3'27;  132,  p  30. 

Discharge,  monthly:  75,  pp  150-151;  84.  p  146;  99,  p  82S:  Kti,  p  31. 

Gaj?e  heights:  28,  p  121;  37.  p  273;  50,  p  3aJ;  6«;,  p  59;  84,  p  145;  99,  p  :J27;  132,  p  30. 

RAling  tables:  66,  p  173;  84,  p  146;  99,  p  :J28;  132,  p  31. 
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Discharge  ineaifiirewent»  of  Brazon  Riier  at  ]Vaco,  Tcx.j  in  1905. 


Date. 


May  1 «  . . . 

Mayi 

May  2 

Muy2 

Mays 

May  3 

May 4...   . 

May  8 

May  9 

May  9 

AiiJ?ust  10. 
August  n. 
August  12. 
August  19. 
August  26. 


I 


Ilydrographer. 


W.  J.  Cassaday. 

H.  H.  Fox 

do 

do 

do 

do 

do 

do 

do 

do 

T.  r.  Taylor.... 

do 

do 

do 

do 


Width. 


Area  of    Mean  ve-      Gago 
section. 


Firt. 
450 
450 
450 
450 
440 
445 
440 
4«0 
4riO 
450 
380 
380 
380 
380 
3a5 


lean  ve-      Gage 
Imity.    I   heiglit. 


I 


Square 

}t(i. 

11,350 

4,055 

3,540 

4,G60 

2,800 

3,100 

2,390 

10, 420 

6,820 

5,210 

1,140 

9ti0 

888 

524 

386 


•  Float  measurement. 


Fvet  per 
HTcnnd. 

Fed. 

l.lh 

29.0 

4.02 

12.5 

3.78 

11.4 

4. -22 

13.9 

3.40 

9.7 

3.51 

10.4 

3.26 

8.8 

7.11 

26.7 

6.  .59 

18.8 

4.44 

15.3 

3.00 

6.1 

2.78 

5.5 

2.62 

5.4 

1.66 

3.9 

1.53 

3.5 

Dis- 
eharge. 

Str^md- 
frri. 

88,000 

16,320 

13, 400 

19.680 

9,520 

10,880 

7.780 

74,110 

38,090 

23,140 

3,418 

2.673 

2.322 

866 

591 


Tkiily  gage  height,  in/eety  of  Brazon  Biver  at  IFaco,  Tex.y  for  190o. 


Day. 


Jan. 


1 [  2.5 

2 '  2.5 

3 2.5 

4 1  2.5 

5 '  2.5 

6 2.5 

7 2.5 

8 2.5 

9 2.5 

10 2.5 

11 \  If.iV 

12 1  5.3 

13 1.5. 

14 X-21 

15 2.9 

16 :  2.'..' 

■  7 1  ... 

]H 3.2 

19 3.1 

20 3.0 

21 3.0 

22 

23 j  2.9 

24 i  2.9 

25 1  2.9 

26 '  2.SI 

27 1  2.  M 

2H '  L».H 

29 2.  H 

•M) 'J.  8 

31 2.  S 


Feb. 


;»5 


Mar. 

3.2 

3.2 

3.2 

3.15 

3.1 

3.1 

3.3 

3. 75 

4.5 

4.15 

4.0 

3.75 

3. 6.'. 

3. 55 

3.6 

4.a5 

5.  6.T 

8.  15 

6.3 

6.1 

7.  25 

5.  5 

5.1 

4.  95 

4..')5 

4.  15 
4.05 
4.05 

5.  I 
.5.  1.-) 
4.7 


Apr. 


May. 

25.0 
12.9 
10.5 
9.3 
9.1 
13.15 
10.7 
14.1 
15.0 
5.2 
9.35 
11.0 
17.45 
28.6 
13.5 
11.8 
11.7 
10.5 
9.3 
8.6 
7.8 
13.8 
12.7 
16.15 
15. 05 
13.9 
13.  :V. 
11.6 
9.0 
8.7 


June. 


7.1 
6.9 

6.  r>5 
6.0 
5.  75 
5.35 
4.9 
4.8 
4.7 

4.  ^5 
4.rv5 
4.4 
4.3 
4.25 
4.4 
4.9 
4. 75 
4.5^) 
4.6.^. 
4.8 
7.6 
8.8 

8.25 
7.5 

8.  :{5 

12.  Tv') 

5.  (M 

7.  15 


July.     Aug.     Sept.      Oet.      Nov.     Dec. 


I 


7.1 

6.55 

6.3 

6.75 

6. 55 

6.7 

9.2 

7.95 

7.3 

6.9 

6.5 

7.7 

7.4 

7.65 

7.4 

6.55 

6. 45 

6.1 

5.  :>5 
4.9 
4.  45 
4.2 
4.7 
4. 5 
4.  75 

6.  h 
12.0 
17.1 
12.9 

9.0 


6.9     ' 

6.7    I 
6.55  ' 

6.4  I 

6.0     i 

7.1 

7.6 

7.1 

6.55 

5.  75 

5. 75 

5. 5  I 
5.0     ' 
4.75 
4.6 

4. 35 
3. 95 
3. 75 
5. 15 
4.7 
4.35 
4.0 
3.9 
3.8 
3.  (V> 
3. 45 
3.3 
3.  25 
3.  2 
3.1 


3.1 

3.1 

3.1 

3.0 

3.1 

3.0 

3.0 

3.0 

3.0 

2.95 

2.9 

3.0 

8.1 

8.95 

7.3 

6.6 

6.3 

6. 45 

6.3 

6.a') 

6. 65 

5. 05 

4.5 

4.3 

4.1 

4.0 

3. 85 

3.8 

3.<;6 

3.  .V> 


3.35 

3.15 

3.0 

4.8 

5.9 

4.9 

4.55 

4.1 

4.'i5 

4.65 

4.4 

4.6 

4.3 

4.1 

3.95 

3.75 

3.55 

3.4 

5. 35 

7.65 

6.6 

5.75 

5.55 

5.1 

4.4 

4. 15 

4.0 

3. 75 

3. 55 

3. 45 

3.3 


3.05 

3.0 

2.9 

2.86 

2.8 

2.8 

2.8 

2.75 

3.65 

4.15 

3.95 

3.85 

5.0 

4.5 

4.3 

4.3 

4.15 

3.85 

3.65 

3.5 

3.45 

3.:55 

3.3 

3.4 

3.4 

3.4 

3. 35 

3.25 

3.2 

8.1 


3.15 

3.2 

3.15 

3.1 

3.0 

2.96 

2.ft5 

2.8 

2.8 

2.8 

2.8 

2.85 

4.1 

5.1 

4.95 

4.45 

4.2 

4.26 

4.96 

6.45 

5.1 

4.55 

4.15 

4,0 

3.9 

3.75 

3.55 

3.5 

3. 45 

3.4 

3.5 
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StiiiioJi  rating  table  for  Brazoft  Hirer  at  Waco,  Te2\,  fnun  Jaimar}f  1  to  Deceml>er  Sl^  1905. 


Gage 


Fed. 
2-00 
2. 10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.«0 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


Discharge. 

1 

Gage 
height. 

Sfomd/ret. 

Feet. 

62    1 

3.70 

82    j 

3.80 

104    1 

3.90 

128 

4.00 

145 

4.10 

IM 

4.-20 

215 

4.30 

248 

4.40 

2M 

4.50 

323 

4.60 

365 

4.70 

410 

4.80 

460 

4.90 

520    1 

6.00 

590 

5.20 

665    1 

6.40 

740 

5.60 

Discharge. 

SfroTKi-ftet. 
820 
900 
980 
1,065 
1,150 
1,235 
1,320 
1,410 
1,500 
1,595 
1,696 
1,795 
1,900 
2.0a5 
2,225 
2,466 
2,700 


Gage 
height. 

Dincharge. 

Ftrt. 

Srcojid/eet. 

5.80 

2, 9.'>5 

6.00 

3,220 

6.20 

3,490 

6.40 

3,770 

6.60 

4,066 

6.80 

4,345 

7.00 

4,045 

7.20 

4,955 

7.40 

5,275 

7.60 

5,606 

7.80 

5.945 

8.00 

6,300 

8.20 

6,660 

8.40 

7,030 

8.60 

7,410 

8.80 

7,790 

9.00 

8,190 

Gage 
height. 

Fed. 
9.50 
10.00 
10.60 
11.00 
11.50 
12.00 
12.50 
13.00 
13.50 
14.00 
14.50 
15.00 
16.00 
17.00 
18.00 


Discharge. 

Srroml/rd. 
\  9,200 

10,260 
11,360 
12,510 
13,700 
14,900 
16,150 
17,450 
!8,MO0 
20, 200 
21.600 
23, ISO 
20,  400 
29,  >C»0 
33,600 


The  above  tabh?  in  based  on  discharge  measurements  made  during  1900  to  1905  and  is  well  defined. 

Kstimaled  monthly  discharge  of  Brazos  River  at  IToro,  Tex.^  for  1905. 
[Drainage  area,  30,750  square  miles.] 


Discharge  In  second- feet. 

Month. 

Maximum. 

Minimum. 

\¥A 

248 

410 

1,0<V> 

2,226 

,   1,277 

1,235 

410 

323 

865 

2GC 

284 

184 

Mean. 

;iH8 

585 

i,rHi2 

7,347 

IK,  280 

3,898 

5.771 

2, 27(; 

1,900 

1,561 

71K 

931 

3, 775 

Total  in 
acre-feet. 

January .           

2,340 
1,952 
6, 570 
50,400 
8.5.  r,oo 
16,2JS0 
30,210 
5,605 
8,090 
5.522 

2,oa5 

2,516 
85,500 

23, 800 

February 

32,490 

March 

101,000 

April 

437, 200 

May 

1,124,(X)0 

June 

231,900 

July 

3,51.800 

August 

139.900 

S€f»tember 

113,  100 

October 

95, 9.H0 

November .                  

42, 720 

December 

57, 240 

The  year     

2,754,000 

RunofT. 


Second-feet  ,,,..  ,k  j^ 
pcrmjuare     j„f.,,,»j,^ 


mile. 

0.013 
.019 
.  05:< 
.239 
.594 
.127 
.188 
.074 
.002 
.051 
.02:i 
.030 


12:i 


0.015 
.020 
.001 

.  2r.7 

A^ 
.142 
.217 
.085 
.009 
.059 
.026 
.  035 


l.OK 


BRAZOS  RIVER  AT  RKHM<>N1>,  TEX. 

ThisFtation  was  e«tabIi.Mhed  January  1,  1903,  ])y  Thomas  IT.  Taylor.  It  is  IcwattM^l 
at  the  bridge  of  tlie  Southern  Pacific  liailroad. 

The  channel  is  straight  for  200  feet  al)ove  and  900  feet  l>elow  the  station,  and  \\i\»  a 
width  of  alK)ut  175  feet  at  low  water,  without  piers,  and  a])out  500  fet^t  at  ordinary 
high  water,  broken  by  three  j)iers.  During  very  high  floods  the  left  bank  overflown 
and  the  width  of  the  stream  is  900  feet.  The  bed  of  the  stream  is  siindy  except 
around  the  piers,  w  here  it  isstcmy,  and  is  slightly  shifting.  The  current  is  obstnicttnl 
somewhat  by  oM  piles.  AIkjvc  and  at  Waco  the  river  nsrs  rapidly,  and  when  it 
gets  above  gage  height  30  feet  overflows  the  lK)ttom  lands  below  the  town.     When 
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the  floods  spread!  out  over  the  Iwjttom  lands,  i^  they  do  from  Waco  to  Richmond,  the 
river  ntays  up  lonj^er  in  its  lower  stretches  than  it  does  in  the  upper  sections,  as  the 
l>ottonis  and  the  lowlands  serve  as  storage  reservoirs  for  the  backwater  and  are 
draine<l  slowly  as  the  river  recedes.  Above  Waco  the  surface  water  rushes  off  into 
the  stream  more  rapidly,  and  the  river  rises  more  suddenly  and  falls  almost  as  sud- 
denly. For  this  reason  it  is  possible  for  the  maximum  discharge  at  Waco  to  be 
greater  than  it  is  at  Richmond. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  sound- 
ings is  the  ea.st  face  of  the  pier  under  the  west  end  of  the  middle  span. 

A  standard  chain  gage  is  attached  to  the  bridge;  length  of  chain,  53.82  feet.  Dur- 
ing 11)05  the  gage  was  read' once  each  day  by  J.  E.  Winston.  Bench  marks  were 
established  as  follows:  (1)  The  top  of  the  tie  at  the  downspout  of  the  gage  lx)x  in 
the  central  panel  of  the  middle  span  on  the  downstream  side  of  the  bridge;  eleva- 
tion, 51.52  ft^t.  (2)  A  point  marked  *'R.  F."  on  the  southeast  corner  of  the  tie 
seat  of  west  abutment;  elevation,  51.11  feet.  (3)  The  top  of  the  north  bolt  in  flange 
of  hydrant  at  corner  of  Railroad  and  First  streets,  6  inches  below  the  top  of  the 
hydrant;  elevation,  47.26  feet.  (4)  The  top  of  the  northeast  corner  of  base  stone  of 
"Our  Heroes"  monument  in  the  court-house  square;  elevation,  53.52  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  84,  p  147;  99,  p  329:  132,  pp  32-;i3. 
Discharge:  84.  p  147;  99,  p  330;  132.  p  3:^. 
Discharge,  monthly:  99.  p  :^{2;  i:V2.  p  :i5. 
Gage  heights:  99,  pp  33()-ri31;  132,  p  :W. 
Rating  tabh»:  99,  p  ;«1:  132.  p  31. 

I >u(charfji'  menHnreninih  of  Brazos  River  at  Richmond,  Te.r.y  in  1905. 


Date. 


July  25... 
August  4. 


Hydrogmpher. 


T.  U.  Taylor . 
do 


Gage 
height. 


Feet. 
9.1 

8.4 


Dis- 
charge. 

Second- 
JcrA. 

9,400 

7,960 
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Daily  gage  height ^  infeet^  of  Brazos  River  at  Richmond ^  Tex.  ^  for  I. 90S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr.     May. 

1 

1 

2.5 
3.2 
4.1 

6.1 
6.0 

5.8 

5.6 
5.4 

4.8 

10.1 
9.9 
9.2 

2«.l 
28.2 
28. 3 

2 

3 

4 

2.9 

5.6 

3.6 

15.9 

30.2 

5 

2.7 

5.1 

6.0 

18.1 

31.9 

6 

2.6 
2.3 
2.6 
3.1 

6.1 
5.9 
6.0 
6.1 

9.7 
10.1 
9.5 

8.8 

17.1 
15.0 
13.2 
12.0 

33.0 
32.9 
32.2 
31.2 

«« 

9 

10 

3.1 

6.0 

11.9 

11.7 

32.1 

11 

3.1 

6.1 

11.4 

11.1 

31.1 

12 

3.1 

5.6 

10.9 

10.9 

31.0 

13 

3.1 
3.1 
3.1 
3.1 
3.6 
5.4 

6.1 
6.4 
6.3 
8.0 
10.6 
10.8 

10.6 
?.6 
7.7 

10.1 
8.3 

11.1 

10.8 
10.6 
10.1 
9.1 
8.1 
8.0 

31.3 
31.5 
31.5 
31.8 
32.1 
32.1 

14 

15 

16 

17 

18 

19 

3.9 

9.8 

16.1 

7.8 

31.6 

20 

3.8 

10.1 

17.1 

5.0 

31.65 

21 

3.5 

9.1 

17.1 

2.8 

'28.6 

22 

3.0 

9.3 

15.4 

2.5 

28.6 

23 

2.8 

10.1 

13.9 

2.1 

29.0 

24 

3.0 

7.8 

14.9 

2.2 

27.8 

£i 

3.0 

7.1 

13.3 

20.1 

25. 7 

26 

5.1 

5.9 

12.8 

20.6 

25.5 

27 

6.1 

5.0 

10.8 

21.7 

25. 0 

2S 

6.1 

5.1 

9.1 

2:16 

24. 7 

29 

6.0 
5.9 
6.1 



10.7 
13.4 
11.7 

23.5 
25.1 

20.9 

30..  . 

18.3 
IS.l 

31 

June.    July. 


18.1 

18.1 

15.1 

14.0 

13.  S 

13.6 

13. 5 

11.8 

11.5 

11.0 

11.0 

9.9 

8.6 

9.1 

8.6 

8.4 

8.2 

8.2 

8.2 

8.3 

8.2 

8.4 

9.9 

11.8 

11.8 

12.1 

22.0 

20.8 

20.3 

19.9 


19.5 
19.1 
18.9 
17.4 
17.1 
15.6 
15.2 
14.8 
14.5 
14.3 
14.3 
14.2 
14.1 
14.0 
14.0 
13.8 
13.0 
11.3 
11.1 
10.8 
9.7 
9.2 
9.1 
9.1 
9.1 
6.5 
8.0 
11.4 
13.7 
14.3 
14.4 


Auk.      Sept. 


I 


13.6 
10.3 

9.3 

8.4 

7.8 

7.8 

6.2 

6.3 

6.35 

6.5 

6.7 

7.0 

7.1 

6.0 

5.1 

5.2 

5.4 

5.1 

4.9 

4.7 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

3.9 

3.9 

3.8 

3.6  " 

3.4 


3.4 

3.3 

3.4 

3.4 

3.6 

3.0 

2.6 

2.6 

2.6 

2.  ♦• 

2.6  i 

2.6 

4.3 

4.8 

5.7 

6.2 

6.5 

6.7 

7.0 

6.3 

4.3 

4.4 

4.6 

5.3 

5.3 

4.2 

4.4 

4.2 

4.2 

3.4 


8.1 
3.0 
3.0 
4.9 
2.5 
2.5 
2.  5 
2.5 
2.6 
2.S 
3.2 
3.4 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.1 
3.1 
4.2 

6.3 ; 

7.1   ' 

6.3  i 

5.3 

4.H 

4.5 

4.3' 

4.0 


3.4 
3.2 
3.3 
3.2 
3.2 
3.3 
3.4 
3.6 
3.7 
3.H 
4.0 
4.1 
4.2 
4.2 
4.3 
4.3 
4.5 
4.5 
4.3 
4.2 
4.0 
3.8 

3.5  ' 

3.6  ■ 

3.4  I 

I 
3.4  I 

3.3 

3.3 

3.3 

3.1 


3.1 
3.0 
3.0 
3.1 
3.2 
3.2 
3.3 
3.3 
3.5 
3.3 
3.2 
3.3 
3.3 
3.4 
3.5 
3.7 
4.6 
6.3 
8.0 
8.4 
H.4 
8.7 
H.« 
H.O 
7.1 
7.3 
7.5 
7.3 
7.1 
6.1 
6.4 


^SliUum  rating  table  for  Bruzon  River  at  Richmond^  Tex.  ^  from  January  1,  I904y  to  Decem- 
ber 31,  1905. 


Gage 
height. 


Feet. 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4. -20 
4.30 
4.40 


Dlsehnrge. 

Sf!C01ui-f€it. 

1, 820 
1,910 
2,000 
2,090 
2.180 
2,270 
2,370 
2,470 
2, 570 
2, 670 
2, 770 
2,870 
2, 980 
3. 090 
3. 200 


(Jage 
height. 


Fnt. 
4.50 
4.<J0 
4.7C 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 
5.80 
G.OO 
6. 20 
6.  10 
6.  CO 
6.80 


Discharge,      .'/."f.f,       Dischurgo 


!  Stcoml-fift. 
I  3,310 

'       ;.,r..o   ! 

3,  530 
3, 640  I 
3,7(K) 
3,  K80 
4,1-20 
4.360  I 
4,600      I 

A,m)  , 

5,120 

5.  :],H()    I 

5.  (ioO 
5.040 

6,  220 


height. 

Fnt. 
7.1)0 
7.20 
7.  40 
7.  W 

■  7.  80 
8.00 
8.."0 
9.00 

9.  :.o 

10.00 
10.50 
11.  (K) 
11.50 
12.1)0 
13.00 


Snmul  fitf. 
6.  5(K) 

6,  7.S<) 
7,06() 

7,  :i^o 
7,  (•)'<) 
7,  K\:*) 
8.700 
9,  ISO 

10,  2S(J 
11,120 
12. 020 
13.02() 
14, 120 
15, 270 
17, 5lM) 


The  above  table  is  based  on  discharge  measurements  made  during  l'.K)2-190.'),  and  It  is  well  dcfnuMl. 
Above  gage  height  13  feet  the  rating  curve  is  a  tangent,  the  dilTerenee  lieing  240  per  tenth.  Alwjve  10 
feet  this  Uble  la  the  .same  aa  the  1903  table.  j 
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Estimated  monthh/  ducharrje  of  Brazos  River  at  Richmond,  Tex.,  for  J90d. 
[Drainage  area,  44,000  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 

f>,  250 
12, 620 
27.430 
iCy,  630 
65,590 
39,190 
33,190 
19,030 
6,500 
6,640 
3,310 
9.160 


65,590 


Minimum. 


1,290 
3,8S0 
2,370 
1,160 
29, 830 
.S,250 
5,800 
2,180 
1,500 
1,430 
1,910 
1.820 


Mean. 

2. 594 
6. 742 
13,:^80 
17,680 
55.690 
17.070 
18,680 
5,290 
3, 169 
2,665 
2,498 
4, 4r.5 


1,160 


12. 490 


Run -off. 


Toul  in 
acre- feet. 


159, 500 

374,400 

822, 700 

1,052,000 

3,424.000 

1.016,000 

1,149,000 

325,300 

188,600 

163,900 

148,600 

274,500 


Second-feet 

per  .scjuare 

mile. 

Depth  in 
inches. 

0.059 

0.068 

.153 

.159 

.3W 

.a'iO 

.402 

.448 

1.27 

1.46 

.388 

.433 

.425 

.490 

.120 

.138 

.072 

.(m 

.061 

.070 

.057 

.064 

.101 

.116 

9,098,000 


.284 


COLORADO  RIVER  (OF  TEXAS)    DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Colorado  River  riBes  in  the  extreme  western  portion  of  the  State,  within  a  few  miles 
of  the  eastern  l>oundary  of  New  Mexico,  and  flows  in  a  general  southeasterly  direc- 
tion, emptying  into  tlie  CJulf  of  Mexico  in  Matagorda  County.  The  drainage  area 
ahove  Austin  is  37,000  square  miles  and  above  Columbus  40,000  square  miles,  and  it 
extends  into  the  corner  of  New  Mexico.  Its  main  tributaries  are  the  Concho,  the 
San  Saba,  and  the  Llano.  The  Concho  has  a  reliable  flow  and  contributes  a  greater 
amount  of  water  than  the  Colorado  at  their  junction.  The  Concho  furnishes  water 
for  irrigation  and  water  power  and  supports  in  Irion  and  Tom  Green  counties  some 
excellent  irrigation  systems,  described  in  Water-Supply  Paper  No.  7L  San  Saba  ajid« 
Llano  rivers  are  dcscrilicd  in  the  same  paper. 

The  Colorado  at  Austin  emerges  from  a  canyon.  From  Austin  to  the  Gulf  it 
traverses  a  rather  Hat  country,  and  its  waters  are  utilized  for  many  power  plants; 
0)0,000  acres  of  rice  were  sowetl  during  the  season  of  1902  in  the  counties  of  Colora<lo, 
Wharton,  and  Matagorda,  under  canals  that  obtained  their  water  from  the  Colorado. 

COLOUADO  RIVFU  AT  Al^STIN,  TEX. 

This  station  was  established  December  21,  1897.  It  was  originally  located  at  the 
dam  near  Austin,  Tex.  On  the  failure  of  this  dam  the  station  was  removed  to  the 
Congress  Avenue  Bridge,  s(»uth  of  the  city. 

The  channel  is  .straight  for  400  feet  above  and  l)elow  the  station.  The  velocity  is 
moderately  rapid.  N<;^ither  l)ank  has  overflowed  since  the  dam  was  washed  away. 
The  bed  of  the  stream  is  composed  «»f  sand  and  is  slightly  shifting. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  3  miles  above  Con- 
gress Avenue  Bridge,  about  one-eighth  nule  above  the  ruins  of  the  Austin  dam  and 
power  house.  The  cable  has  a  span  of  about  7.S0  feet,  but  the  width  of  the  river  at 
low  water  is  less  than  half  this  distance. 

Gage  heights  were  first  taken  on  the  crest  (»f  the  Austin  dam  August  13,  1895,  and 
were  continued  from  that  date  until  the  failure  of  the  dam  occurred  in  April,  19<X). 
A  staff  gage  consisting  of  upright  posts  driven  int(»  the  bank  of  the  river  is  locateii 
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near  the  bath  house  about  150  feet  above  the  bridge.  For  higher  gage  heights  the 
first  pier  from  the  north  has  l)een  inarkeil  up  to  40.00  feet.  A  standard  ehain 
^ajje  is  attaehe<l  to  the  bridge  at  tlie  .^^aine  <latuni.  During  1905  the  gage  was  read 
twiiv  t*a<.h  day  })v  \V.  Peterson.  Bench  niark.s  were  estal)li.*<hed  as  follows:  (1)  A 
CiiitiHl  States  Coast  and  Geo<letio  Survey  copper  l)olt  on  the  top  of  the  west  end  of 
the  south  pier  of  Congress  Avenue  Bridge,  475  fiftaln^ve  mean  si'a  level  and  48.00  feet 
alMjve  the  datum  of  the  gage.  (2)  \  similar  I  Milt  in  the  southwest  wall  of  the  i>ost- 
ottiiv  at  Au.^tin,  508  feet  alx)ve  mean  sen  level;  elevation,  81.00  feetalM»ve  the  <latum 
of  the  gage.  (3)  On  the  lirst  flange  alH»ve  the  eribwork  of  the  north  pier  of  the 
bridge,  marked  **  U.  S.  G.  S.  B.  M.  4.78";  elevation,  4.78  feet  above  gage  datum  and 
431.78  feet  above  mean  st*A  level. 

The  low-water  level  at  this  point  has  ])een  gradually  falling  for  over  a  year.  This 
has  l^een  caused  by  the  erosion  of  the  channel  alM)ut  200  yards  Inflow  the  highway 
bridge.  Under  the  highway  bridge  the  water  spreads  out  into  a  large  jkk>1,  the 
outlet  of  which  is  through  two  contracted  se<'tions  Inflow,  the  main  one  of  which 
being  the  one  in  which  the  erf>sion  has  taken  place.  The  lowest  level  that  the  water 
has  reache^l  yet  has  l)een  0.70  foot  by  gage,  but  the  corresjK)nding  discharge  was  no 
less  than  the  minimum  of  1902. 

Information  in  regard  to  this  station  is  contained  in  the  following  pu]>lications  of 
the  rnite< I  States  Geologicid  Survey  (Ann  =  Annual  KejH)rt;  lUill  =  Bulletin;  \VS= 
Water-Suj»ply  Pai>er): 

IX^'ription:  Bull  140.  pp  S'l-Kl;  WH  28.  pp  Iln-liy;  37.  p  271;  50.  pp  ii8<V-;«7;  m,  p  M,  M,  pp  149-150; 
99,  p:m;  132,  p36. 

DiH'harKe:  Ann  1^,  iv.  i>  110:  Bull  140,  p  i*S;  WS  2M,  p  129;  37.  p  27l';  nU,  p  Xil.  m,  ]»  01;  SI,  p  IfiO;  VW, 
p  Sii;  132,  p  37. 

Dwhjirgc.  monthly:  WS  75.  p  l.'>2;  M,  p  152;  99,  p  3:J(J:  i:J2,  p  :i9. 

Gsgf  height's:  W8  28.  pp  122-124;  37,  p  276;  50,  p  3:i8;  GC,  p  04;  81,  p  151;  99,  ])  33.5;  i:i2,  p  ;W. 

Hyilnigraph:  WS  75.  p  152. 

RAliDg  table?*:  WS  CO,  p  173;  84,  p  151;  99,  p  XiC;  i:i2,  p  39. 

iPisuchargt'  inen^uremenU  of  Colorado  River  ni  AudiUy  Tex.,  in  IftO.'t. 


Date. 


Julyl5 n.  H.  Fox... 

July  17 do 

July21 do 

August  19 do 

September  3 do 

September  16..    T.  U.  Taylor. 


Hyd(^rapher. 


Gape 
lelRht. 

Dis- 
chaixo. 

F(CL 

S^rond- 

2.7 

1,700 

2.2 

1,111 

1.7 

520 

1.1 

240 

.8 

176 

.8 

171 
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STREAM    MEASUREMENTS    IX    1905,   PART    X. 


Dii'dy  gatje  height ^  in  fed ^  of  Colorado  Rivtr  at  Au^iii^  Tex. y  for  1(H)5. 


Duy. 

.Tail. 
1.3 

Feb. 
1.2 

Mar. 
1.3 

A].r. 
l.S 

May. 
7.9 

June. 

July. 
2. 25 

Aug. 
4.2 

Sept. 

0.8 

Oo,. 

Nov. 

Dec. 

1 

2. 75 

1.25 

1.0 

1.0 

•2 

1.  25 

1.2 

1.3 

1.85 

6. 75 

3.7 

2.05 

3.2 

.85 

1.15 

1.1 

1.0 

3 

1.2 

1.2 

1.2;'> 

2. 95 

5.35 

3.15 

1.85 

2.75 

.8 

1.1 

1.1 

1.0 

4 

1.2 

1.2 

1.2 

5.5 

4.  .55 

2.9 

2.0 

2.6 

.8 

1.0 

1.1 

1.0 

5       

1.2 
1.2 

1.2 
1.2 

1.2 
1.2 

4.8 

3.5 

4.2 
3.85 

2. 65 
2.5 

1.8 
1.7 

2.45 
2.4 

1.0 
1.25 

1.0 
1.0 

1.1 
.95 

1.0 

6 

1.0 

^ 

1.2 
1.2 
1.2 

1.2 
1.2 
1.2 

1.25 
1.6.5 
1.6 

5.1 

3.75 

3.05 

3.-55 
3.35 
10.5 

2.5 

•2.35 

2.2 

2.6 
3.3 
4.0 

2.3 

2.15 

1.85 

1.0 
.9 

.8 

1.3 

2.15 

2.95 

1.0 
1.0 
1.25 

1.0 

8 

1.0 

9 

1.0 

10 

1.2 

1.2 

1.5 

2.75 

7.85 

2.1 

4.65 

1.55 

.8 

2.45 

1.85 

1.0 

n 

1.2 

1.2 

1.6 

2.  .55 

6.6 

2.0 

3.95 

1.9 

.85 

2.2 

2.4 

1.0 

12 

1.2 

1.2 

1.6 

2.5 

4.95 

1.9 

3.6 

1.8 

.95 

2.05 

2.9 

1.0 

13 

1.2 

l.C 

1.65 

2.4 

3.9 

1.8 

3.25 

1.65 

.9 

1.95 

2;  7 

1.25 

14 

1.3 

1.15 

1.6 

2.4 

3.6 

1.8 

3.05 

1.5 

.8 

1.76 

2.25 

1.15 

15 

1.3 
1  25 

1.25 
1.15 

1.6 
1 .  75 

2.3 
2.15 

4.75 
7.6 

1.8 
2.2 

2.7 
2.4 

1.35 
1.3 

.8 

.8 

1..55 
1.45 

1.95 
1.75 

1.0 

16 

1.0 

17 

1.2 

1.2 

2. 95 

2.0 

8.1 

2.3 

2.2 

1.2 

1.7 

1.3 

1.65 

1.0 

is        

1.2 
1.25 

1.25 
1.3 

3.3 
5.7 

2.0 
1.8.5 

5.6 
3.9 

2. 25 
1.9 

2.a5 
1.9 

1.2 
1.15 

2.5 
2.2 

1.3 
1.2 

1.4 
1.3 

1.1 

lU 

1.35 

20 

1.2 

1.3 

3.75 

1.8 

3. 25 

1.8 

1.8 

1.06 

2.05 

1.3 

1.2 

1.5 

21 

1.2 

1.3 

3.  .Vi 

l.H 

3.0 

1.7 

1.7 

1.0 

2.4 

2.2 

1.2 

l.C 

22 

1.2 

1.4 

3.55 

1.8 

2.85 

1.75 

1.65 

1.0 

2.15 

3.35 

1.1 

1.5 

23 

1.2 

1.5 

3.0 

1.7 

2.6 

2.0 

1.55 

1.0 

1.9 

2.55 

1.1 

1.4 

24 

1.2 

1.5 

2.6 

4. 25 

2.55 

1.9 

1.45 

.9 

1.8 

2.a5 

1.1 

1.6 

'''S 

1.2 
1.2 

1.4 

1.4 

2.5 
2.4 

9.2 
7.3 

4.7.' 
4.5.5 

3.2 
3.15 

1.4 
1.4 

.9 

.82 

1.9 
1.8 

1.7 
1.45 

1.1 
1.1 

1  6 

2r> 

1.4 

27 

1.2 

1.4 

2. 2.5 

6. 25 

4. 45 

2. 85 

1.3 

.8 

1.7 

1.3 

1.1 

1.2 

2X 

1.15 

1.3 

2.15 

5.  75 

3.7 

2.7 

1.3 

.8 

1.57 

1.25 

1.1 

1.15 

29 

1.1 

2. 05 

7.65 

3.5 

2.7 

1.8 

.9 

1.5 

1.2 

1.05 

1.0 

30 

1.1 

1.9 

1.'>.05 

3.9 

2.5 

3.6 

.9 

1.4 

1.2 

1.0 

1.3 

31 

1.1 

1.9 

3.35 

5.95 

.9 

1.15 



1.2 

Station  rating  table  for  Odorodo  River  at  Austin,  Tex.,  from  January  1  to  December  31, 

1905. 


h».-iglit. 
Fa  t. 

Discharge. 
Scrond-ftd. 

Gage 
height. 

Discharge. 
Sfcond'/frt. 

Gage 
height. 

Discharge. 

Gage 
height 

DischaiKe. 

Fat. 

Fret. 

.Second-firt. 

Feet. 

ikcond'/eet. 

0.80 

175 

1.90 

790 

3.00 

2,260    , 

4.20 

5,170 

.90 

195 

2.00 

8,H,5 

3.10 

2,450 

4.40 

5,810 

1.00 

220 

2. 10 

990 

3.20 

2,6.50 

4.60 

6, 510 

1.10 

2.>» 

2.  '20 

1,105 

3.:iO 

2,860 

4.80 

7,270 

1.20 

■2'M) 

2.;i0 

1/225 

3.40 

.  3,070 

5.00 

8,080 

1.30 

310 

2.  10 

1.345 

3.  .50 

3,290 

5.20 

8,920 

1.40 

400 

2.  .")0 

1,470 

3.  «"rO 

3,530 

.5.40 

9,760 

l..^.o 

470 

2.  60 

1,«305 

3.70 

3,780 

5.60 

10,600 

1.60 

.MO 

2.  70 

1,750 

3.80 

4.010    ' 

5.80 

11.440 

1.70 

•V_t) 

2.80 

1,910 

3.90 

4.310 

6.00 

12, 2>0 

1.80 

700 

2.  \)0 

2.080 

4.00 

4,. 580 

6.20 

13,130 

Tlie  above  table  is  bnNcd  on  discharge  measurements  made  during  1904-5.  It  is  well  defined 
between  gage  heights  o.s  f(K)t  and  »•  feet.  Above  gage  height  6.1  feet  the  rating  curve  is  a  tangent, 
the  difference  being  430  jier  ttnih. 
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COLORADO    RIVER    (tEXAs)    BASIN. 

Eaiimaled  monUihj  discharge  of  Colorado  River  at  AtuUiu^  Ti.i  .^  Jnr  1U05. 
[Drainage  urea,  37,000  .stjuare  mi  less.] 
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Month. 


Janittiy 

February  . . 

March 

April 

M*f 

June 

Jttljr 

Ausrost 

September. 

October 

November . 
I>«Mnber  . 


The  year  . 


Dimjharge  in  second-Ieet. 


Maximum. 


340 
MO 

11,020 

51,190 

31,620 

3,780 

12.070 

5,170 

1,470 

2,%6 

2,080 

540 


51,190 


Minimum. 


250 
270 
290 
620 
1,537 
620 
340 
175 
175 
220 
207 
220 


Mean. 


293 

3:i5 

1.461 

6, 5.57 

^.267 
1.404 
I,S«9 
775 
48H 
689 
5()i5 
299 


ToUil  in 
acre-feet. 


18,020 

18,600 
89.830 
390,200 
60H,300 
KJ,  540 
119, 8<X) 
47,650 
29,040 
^2,  :?60 

:«),  or* 
lH,;iKo 


Kun*off. 


Secoud-feet 
per  s^iuare 

mile. 


175 


1,9!H       l,:ft»6,000 


0.0079 
.0091 
.039 
.177 
,223 

.o:jh 

.053 
.021 
.013 

.019 
.014 
■  CUM 

.O-Vi 


IK-plh  ill 

inches. 


0.0091 

.0095 

.0-15 

.198 

.257 

.042 

.061 

.024 

.  014 

.  022 

.010 

.0093 

.707 


COLOUAIM)  RIVER   AT   COLl'MBl  S,  TEX. 

This  station  wan  ej^taliUshed  in  I)eceiiil>er,  1902,  l)y  Tlionias  U.  Taylor.  It  is 
located  at  the  highway  l)ri<lge  east  of  ('oluinhus. 

The  <'hannel  is  straight  for  200  feet  above  and  (MX)  feet  Inflow  the  l>ridge,  and  lias 
a  width  of  140  feet  at  low  water,  unobstructed  by  piers,  and  a  width  of  450  feet  at 
or«]inar\'  high  water,  broken  by  two  piers.  At  very  Ingh  stages  the  left  bank  over- 
flows for  several  hundred  feet,  but  tlie  water  passes  under  the  iron  trestle  a]4)n»aeli 
to  the  bridge.     The  bed  is  composed  of  gravel  and  siind  and  is  fairly  i>erinanent. 

Dis<!harge  measurements  are  made  from  the  three-sj)an  highway  bridge  at  which 
the  gage  is  loctated. 

A  gage  is  niarke<l  on  the  downstream  side  of  the  pier  on  the  west  side  of  the  river. 
Gage  datum  is  taken  at  50  feet  below  the  top  of  this  pier,  and  the  ob.server,  W.  E. 
Bridge,  measures  down  from  this  jx)int  with  a  tagged  chain  and  lead  weight.  Jiench 
marks  were  established  as  follows:  (1)  The  top  of  pier  at  the  west  end  of  the  middle 
span  of  the  bridge;  elevation,  50.00  feet.  (2)  The  east  end  of  the  to]»  of  the  toj> 
>1one  step  at  the  south  door  of  the  Columbus  jail;  elevation,  5:^22  feet.  (3)  The 
north  end  of  the  top  stone  step  at  the  ejist  door  of  the  Columbus  court-house;  eleva- 
tion, 53.91  feet.  (4)  The  top  of  the  rail  over  the  extreme  west  pier  of  the  Southern 
Bail  way  bridge  crossing  the  river  al>ove  the  gaging  station:  elevation,  51.1.3  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

A  measurement  made  at  this  station  August  5,  1905,  by  T.  V.  Taylor  gave  the 
following  r^iilts:  Gage  height,  10.8  feet;  discharge,  3,820  second-feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supjily 
Papers  of  the  United  States  Geological  Survey: 

I>e:5criplion:  84,  p  149;  99,  pp  332-33:J;  132.  p  40. 
Dbeharge:  H4.  p  149;  99.  p  333;  132,  p  40. 
Discharge,  monthly;  132,  p  42. 
Gage  heights:  99.  pp  333-334;  132,  p  41. 
Bating  table:  132.  p  42, 
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STREAM    MEASUREMENTS    IN    1905,   PART    X. 


Daily  gage  height^  infect^  of  Colorado  Ricer  at  Colninhuif,  Tex.  ^  for  1905. 


Day. 


3.. 

4.. 

5.. 

6.. 

7., 

8.. 

9., 
10.. 
11.. 
12., 
13. 
14. 
15. 
16. 
17. 
18.. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


Jan. 


C.45 

6.4 

6.4 

6.4 

6.2 

6.2 

6.2 

6.2 

6.0 

6.0 

6.0 

6.0 

6.0 

7.2 

7.05 

6.4 

6.4 

6.2 

6.2 

6.2 

6.0 

6.0 

6.1 

6.1 

6.0 

6.0 

5.95 

5.85 

5.8 

5.85 

5.8 


Feb. 


5.8 
5.8 
6.0 
6.0 
5.8 
5.8 
5.8 
5.8 
6.0 
6.1 
6.2 
6.2 
6.4 
6.4 
6.2 
6.2 
6.0 
5.9 
15.5 
12.0 
9.75 
8.26 
7.5 
6.85 
6.65 
6.55 
6.4 
6.4 


Mar. 


6.4 
6.3 
6.2 
6.2 
6.0 
6.0 
6.0 
10.5 
12.45 
11.4 
9.65 
8.4 
7.85 
7.35 
9.5 
14.46 
10.1 
13.9 
18.5 
16.0 
16.6 
18.75 
14.9 
16.6 
11.05 
10.25 
9.65 
9.15 
11.4 
9.2 
8.25 


Apr.  I  May.    June.    July.  I  Aug. 


7.9 

8.9 

14.1 

11.4 

9.1 

13.56 

13.2 

11.95 

14.0 

12.35 

11.0 

10.26 

9.7 

8.7 

9.05 

8.75 

8.65 

8.5 

8.36 

8.1 

8.0 

7.85 

7.7 

22.25 

24.45 

24. 25 

21.65 

19.0 

18.35 

26.26 


30.75 

33.0 

30.7 

21. 15 

17.4 

15.6 

14.3 

13. 25 

12.6 

16.6 

24.6 

21.75 

17.96 

16.8 

21.1 

18.25 

17.0 

22. 75 

20.2 

16.05 

13.8 

12.1 

11.8 

14.75 

13.26 

12.3 

12.35 

14.25 

13.6 

12.7 

12. 45 


12.25 

12.1 

11.3 

11.16 

11.85 

11.05  I 

10.4    ' 

9.9    I 

9.6 

9.66 

9.4 

9.1 

8.65 

8.65 

8.5 

8.5 

8.45 

8.95 

9.35 

9.25 

8.9 

9.5 

11.75 

9.4 

8.5 

10.8 

24. 75 

17.0 

13.25 

11.6 


10.5 

10.05 

9.6 

10.  a5 

10. 25 

9.65 

8.9 

8.55 

11. 75 

14.8 

15.0 

14.0 

12.85 

12.2 

11.8 

10.95 

10.4 

9.7 

y.2 

8.6 

8.6 

8.5 

8.3 

8.15 

8.1 

8.05 

8.0 

8.0 

7.7 

7.6 

7.6 


7.5 
14.15 
13.6 
11.85 
10.6 
9.76 
9.05 
8.55 
8.35 
8.6 
8.5 
8.2 
8.1 
8.1 
8.0 
•5 
7.55 
7.5 
7.5 
7.26 
7.4 
7.2 
7.05 
7.0 
6.95 
6.9 
6.95 
6.85 
6.8 
6.8 
6.8 


Sept. 


n  rK 


6.8 

7.2 

7.1 

6.9 

6.8 

6.8 

6.8 

6.8 

6.9 

6.9 

6.8 

6.7 

6. 65 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

7. 25 

8.1 

8.  as 

8. 15 
8.35 
7.9 
7.65 
7. 45 
7.  5 


Oct.  '  Nov.     Dec. 


7.3 

7.2 

7.15 

7.1 

7.05 

7.0 

6.9 

6.9 

6.75 

6.7 

6.6 

9.05 

8.7 

8.15 

8.05 

7.7 

7.6 

7.6 

7.3 

7.3 

7.2 

7.2 

7.15 

7.45 

9.86 

9.2 

7.9 

7.7 

7.5 

7.3 

7.2 


7.7 

7.0 

7.7 

6.9 

6.9 

6.75 

6.9 

6.7 

6.9 

6.7 

6.9 

6.6 

7.15 

6.5 

7.0 

6.5 

8.5 

6.5 

9.06 

6.6 

8.4 

6.6 

7.8 

6.6 

7.5 

7.8 

8.0 

7.6 

8.0 

7.25 

8.45 

7.1 

8.85 

7.1 

7.9 

7.0 

7.6 

S.2 

7. 45 

8.4 

7.4 

8,1 

7.a5 

7.6 

7.2 

7.3 

7.1 

7.2 

7.1 

8.0 

7.15 

7.5 

7.46 

7.3 

7.1 

6.95 

7.1 

6.9 

7.0 

7.0 

7.0 

Station  rating  table  for  Colorado  River  at  Cclumbus,  Tex.,  from  January  i,  1904,  to 

December  Sly  1905. 


Ga;;e 
height. 

Discharge. 

Sn-ond-ft>t. 

Gage 
height. 

Discharge. 
Sfi'oud-ftrt. 

Gage 
height. 

Discharge. 
Sccond-/ert. 

Gage 
height. 

Discharge. 

Ftrt. 

Fed. 

Fed. 

Feci. 

Se.  ond-feet. 

5.10 

510 

7.30 

1.460 

9.40 

2,860 

13.50 

6,160 

6.50 

550 

7.40 

1,5'20 

9.60 

2,990 

14.00 

6,610 

5.60 

590 

7.50 

1,580 

9.80 

3,130 

14.60 

7,090 

5.70 

630 

7.60 

1,640 

10.00 

8,270 

15.00 

7,690 

5.80 

680 

7.70 

1,700 

10. 20 

3,410 

16.00 

8,660 

5.90 

730 

7.80 

1,760 

10.40 

3,570 

17.00 

9.860 

6.00 

780 

7.90 

1 ,  820 

10.60 

3,730 

18.00 

11,140 

6.10 

830 

8.00 

1,880 

10.80 

3,890 

19.00 

12.520 

6.20 

880 

8.10 

1,940 

11.00 

4,050 

20.00 

13,970 

6.30 

930 

8.20 

2,010 

11.20 

4,210 

21.00 

16, 470 

6.40 

980 

8.30 

2.080 

11.40 

4,370 

22.00 

17,030 

6.60 

1,030 

8. 40 

2, 1^)0 

11.60 

4,530 

23.00 

18,700 

6.60 

1,080 

8.50 

2.2-20 

11.80 

4,690 

24.00 

20, 420 

6.70 

1,130 

8.60 

2,290 

12.00 

4.850 

2.5.00 

22,200 

6.80 

1,180 

8.70 

2.  360 

12. 20 

5,010 

26.00 

24.070 

6.90 

1,230 

8.80 

2,  430 

12. 40 

.=.,  170 

27.00 

25.980 

7.00 

1,280 

8.90 

2.  r^oo 

12. 60 

5,350 

28.00 

27,920 

7.10 

1,340 

9.00 

2, 570 

12.  80 

5,530 

7.20 

1.400 

9. 20 

2,710 

13.00 

5,710 

The  above  table  is  lM.se<l  oti  discharge  measurements  made  during  1902-1906."   It  is  well  defined. 


Digitized  by 


Google 


COLORADO   RIVER   (tEXAs)    BASIN. 


29 


Eiftimat€d  motithly  discharge  of  Colorado  River  at  Columhm,  Tex,,  for  1905. 
[Draina^  area,  40,000  square  miles.] 


Month. 


Jftnoarv 

February 

March 

.Vpril 

May 

June 

July 

August 

September 

October 

SoYember 

December 

The  year 


Dischai 
Maximum. 

"ge  in  second -feet. 

Total  in 
acre-feet. 

Run-off. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1,400 

680 

895 

55,030 

0.022 

0.026 

8,110 

680          1,044 

67,980 

.026 

.027 

12,180 

780  1        4,115 

253,000 

.103 

.119 

24,550 

1,700          6,775 

403,100 

.169 

.189 

37,900 

4,690        11,830 

727,400 

.2% 

.841 

21.750 

2, 185  1        4, 194 

249,600 

.105 

.117 

7,590 

1,640          3.303 

.203, 100 

.083 

.096 

6,745 

1,180          2,166 

133,200 

.054 

.062 

2,115 

1,080 

1,366 

81,290 

.034 

.038 

3,165 

1,080 

1,622 

99,730 

.041 

.017 

2,605 

1,230 

1,611 

95,860 

.040 

.045 

2, 150 

1,080 

1,377 
3,358 

84,670 

.084 

.039 

37,900 

680 

2,444,000 

.084 

1.14 

SAN  SABA  RI\':ER  NEAR  SAN  SABA,  TEX. 

8an  Saba  River  riees  in  two  springs  near  Fort  McKavett,  in  the  western  part  of 
Menard  County,  Tex.,  and  flows  in  an  easterly  direction  for  over  100  milea  to  its 
junction  with  Colorado  River  (of  Texas) .  It  is  fe<l  by  many  springs  between  Fort 
McKavett  and  Menardville,  the  largest  of  which  is  the  one  that  feeds  or  is  the  source 
of  Clear  Creek. 

A  gaging  station  was  established  on  San  Saba  River  at  the  suspension  bridge,  1 
mile  northwest  of  the  town  of  San  Saba,  Tex.,  December  30, 1904,  by  E.  C.  H.Bantel. 
The  drainage  area  above  the  town  of  San  Sal«  is  3,000  square  miles. 

Sixteen  miles  above  the  gaging  station  the  river  issues  from  the  canyon  section  of 
the  river  and  emerges  intt:)  a  very  rich  valley  that  offers  exceptional  advantages  for 
irrigation.  There  are  about  40,000  acres  that  could  be  brought  under  a  supplemental 
irrigation  system,  and  the  water  supply  of  the  San  Saba  River  at  this  point  becomes 
of  the  utmost  importance.  The  low-water  flow  at  the  "Narrows,"  17  miles  above 
the  town  of  San  Saba,  is  about  25  second-feet,  and  any  irrigation  on  an  extensive 
stale  will  have  to  be  done  by  means  of  an  impounding  dam,  which  can  be  constructed 
across  the  river  near  the  ranch  of  Hilliard  Doran,  forming  the  rej^rvoir  in  the  can- 
yon section  of  the  river.  Four  miles  alx)ve  the  town  of  Menardville  the  Noyes  ditch 
takes  out  the  larger  supply  of  water  from  the  river  and  diverts  it  into  an  irrigation 
^'ystem  that  extends  through  Menardville  and  to  a  point  6  miles  l>elow.  Two  other 
smaller  ditehes  below  San  Saba,  the  Maimee  and  the  Kitchen,  divert  practically  all 
the  remainder  of  the  low  flow  into  irrigation  systems.  In  addition  to  the  gravity 
Hystems  there  are  several  pumping  plants  along  the  stream  from  Fort  McKiTvett  to 
the  head  of  the  canyons,  about  12  miles  below  Menardville.  Thus  in  dry  times  alwut 
the  only  water  that  could  l>e  relied  on  for  a  big  irrigation  system  in  the  San  Saba 
Valley  would  be  the  water  that  could  l)e  stored  by  an  impounding  reservoir.  The 
topography,  the  flood  discharges,  the  excellent  site  for  a  dam,  the  nearness  of  stone, 
the  absence  of  alkali  in  the  water,  and  the  richness  of  the  soil  all  point  to  the  fact 
that  this  valley  offers  one  of  the  best  and  most  feasible  irrigation  problems  in  the 
State  of  Texas. 

The  channel  is  straight  for  150  feet  above  and  1,000  feet  below  the  station.     The 
current  is  swift  at  high  and  sluggish  at  low  stages.     Both  banks  are  high,  but  liable 
to  overflow  at  high  stages.    The  bed  of  the  stream  is  composed  of  sand  and  gravel. 
There  is  but  one  channel  at  all  stages. 
IBR  174—06 3 
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DiHcharge  meaeuremente  are  made  from  the  suspension  bridge.  The  initial  point 
for  soundings  is  the  north  face  of  the  south  pier. 

The  elevations  of  the  water  surface  are  determined  by  measuring  down  by  means 
of  a  tape  from  a  certain  casting  on  the  upstream  face  in  the  flooring  of  the  bridge, 
the  zero  elevation  being  40.00  feet  below  the  same.  Bench  marks  were  established 
as  follows:  (1)  A  large  wire  nail  driven  into  a  tree  50  feet  from  the  south  end  of  the 
bridge;  elevation,  37.63  feet.  (2)  A  wire  nail  driven  into  a  water  elm  70  feet  from 
the  north  end  of  the  bridge,  on  the  east  side  of  the  road;  elevathxi,  37.16  feet. 
(3)  A  wire  nail  driven  into  a  live  oak  tree  200  feet  from  the  south  end  of  the  bridge 
and  50  feet  from  the  edge  of  the  stream;  elevation,  37.16  feet  Elevations  refer  to 
the  datum  of  the  gage. 

\  measurement  made  at  this  station  August  18,  1905,  by  T.  U.  Taylor,  gave  the 
following  results:  Gage  height,  7.2  feet;  discharge,  27  second-fett. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in 
Water-Supply  Paper  No.  132,  United  States  Geological  Survey,  pp.  43-44. 

Daily  gage  height^  infeei^  of  San  Saba  River  near  San  Saha^  Tex.,  for  1905. 


Day. 


10. 
11. 
12. 
13.. 
14.. 
15.. 
IC 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
26.. 
26.. 
27.. 
28.. 
29.. 


Jan. 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.8 
7.9 
7.8 
7.8 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.8 
7.9 
7.9 
7.9 
7.9 


Feb. 

Mar. 

7.9 

7.9 

7.9 

7.9 

7.8 

7.9 

7.8 

7.8 

7.8 

7.8 

7.8 

7.8 

7.8 

7.8 

8.0 

7.8 

7.9 

7.8 

7.9 

7.8 

7.8 

7.9 

7.8 

7.7 

7.9 

7.7 

7.8 

7.8 

8.0 

7.8 

7.9 

8.3 

7.9 

8.0 

7.9 

7.9 

10.0 

8.1 

10.9 

7.9 

8.9 

7.9 

7.9 

7.9 

8.0 

7.8 

7.9 

7.8 

7.9 

7.8 

7.9 

7.9 

7.9 

7.8 

7.9 

7.8 

7.8 

7.8 

7.8 

Apr. 


7.8 
9.4 
8.4 
8.2 
8.0 
8.0 
7.9 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.7 
7.6 
7.6 
7.6 
7.6 
7.8 
9.4 
8.4 
8.1 
8.1 
8.0 
7.8 
13.0 


May. 

June. 

7.8 

July. 

Aug. 

Sept. 

Oct. 
7.2 

9.8 

7.4 

7.3 

7.2 

8.3 

7.8 

7.4 

7.2 

7.2 

7.2 

8.1 

7.7 

7.4 

8.1 

7.5 

7.2 

8.1 

7.7 

7.3 

7.6 

7.3 

7.2 

8.4 

7.6 

7.3 

7.4 

7.2 

7.2 

8.0 

7.6 

8.2 

7.4 

7.2 

7.2 

7.8 

7.6 

8.4 

7.4 

7.2 

7.7 

18.7 

7.5 

8.1 

7.3 

7.2 

7.6 

11.15 

7.5 

9.7 

7.3 

7.2 

7.6 

8.9 

7.5 

8.2 

7.2 

7.2 

7.6 

8.2 

7.5 

8.0 

7.2 

7.2 

7.6 

8.0 

7.4 

7.8 

7.3 

7.2 

7.6 

8.0 

8.0 

7.7 

7.3 

7.2 

7.6 

7.9 

7.6 

7.6 

7.3 

7.2 

7.6 

7.8 

7.6 

7.5 

7.3 

7.2 

7.6 

7.9 

7.5 

7.5 

7.3 

7.2 

7.6 

8.05 

7.4 

7.5 

7.2 

7.2 

7.4 

8.0 

7.4 

7.5 

7.2 

7.2 

7.4 

7.9 

7.4 

7.5 

7.2 

7.3 

19.6 

7.9 

7.4 

7.6 

7.2 

7.4 

8.2 

7.9 

7.4 

7.6 

7.2 

7.3 

7.7 

7.9 

7.4 

7.6 

7.2 

7.2 

7.8 

7.8 

7.5 

7.6 

7.2 

7.2 

7.7 

13.4 

7.5 

7.5 

7.2 

7.2 

7.7 

9.2 

7.4 

7.5 

7.2 

7.2 

7.7 

8.25 

7.5 

7.4 

7.2 

7.2 

7.7 

8.1 

8.7 

7.3 

7.2 

7.2 

7.7 

8.0 

7.7 

7.2 

7.2 

7.2 

7.6 

7.8 

7.5 

7.3 

7.2 

7.2 

7.6 

7.8 

7.4 

7.3 

7.2 

7.2 

7.6 

7.8 



7.4 

7.2 

7.6 

Nov.     r>oc. 


I 


7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.7 
7.7 
7.7 
7.9 
7.8 
7.7 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 


7.5 
7.5 
7.5 
7.5 
7.6 
7.6 
7.6 
7.6 
7.6 
7.7 
7.7 
7.7 
7.7 
7.7 
7.8 
7.8 
7.9 
7.8 
7.8 
7.8 
7.8 
7.7 
7.7 
7.8 
7.8 
7.8 


BARTONS  SPRINGS  NEAR  AUSTIN,   TEX. 

These  springs  are  located  about  2  miles  from  Austin  and  are  similar  in  behavior 
and  in  flow  to  the  Comal,  San  Felipe,  and  San  Marcos.  They  respond  in  increased 
flow  to  the  rainfall  in  the  Edwards  Plateau,  but  this  response  is  always  delayed  for 
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pome  months.  About  a  quarter  of  a  mile  from  the  head  of  the  springs  the  Walsh 
spring  was  formerly  active  and  operated  a  small  mill,  but  it  ceased  flowing  several 
years  ago.  In  the  wet  teason  of  1900  it  revived  and  continued  flowing  till  the  early 
part  of  1901,  when  it  again  ceased,  continuing  dry  till  the  early  part  of  1903.  June 
6,  1903,  the  flow  of  the  Walsh  spring  was  8.5  second-feet,  but  it  stopped  flowing  in 
the  latter  part  of  1903  and  has  since  remained  dry. 

IHM'harge  measurements  of  Bartonn  Sfmngs  near  Austin^  Tex.j  1894-1905. 


Date.  Hydroinwpher. 


DiitcharKe. 


I  Second-fret. 

Hm C.  C.  Babb 17 

18% do 25 

Manh,  1898 \  T.U.Taylor 20 

May,  18« do j  30 

August,  1900 ' do J  69 

December,  1900....] do 33 

June,  1902 do 

August,  1902 do 

June,  1903 A .  A.  Cother w , 

June.  1904 T.  U.  Taylor • 

July.  1905 H.H.  Fox 


GUADALUPE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Goadalupe  Uiver  risea  in  the  southern-central  part  of  Texas,  flows  sontheaatward, 
and  empties  into  San  Antonio  Bay.  During  the  summer  of  1902  ita  discharge  was  the 
least  in  its  observed  history,  causing  much  loss  above  New  Braunfels,  where  half  a 
dozen  power  plants  were  forced  to  shut  down  or  to  run  on  short  time.  The  flow  at 
this  time  was  so  low  that  special  efforts  were  made  to  obtain  measurements  at  several 
points  along  its  course. 

GUADALUPE  RIVER  NEAR  C'UERO,  TEX. 

The  Guadalupe,  while  the  best  water-power  stream  in  Texas,  has  a  drainage 
area  alK>ve  Cuero  of  only  5,100  square  miles.  Ite  efficiency  is  due  almost  entirely  to 
the  canal  at  New  Braunfels.  Below  New  Braunfels  the  largest  tributary  is  Han 
Marcos  River. 

This  station  was  established  by  Thomas  U.  Taylor  Deceml)er  26,  1902.  The 
original  location  was  at  the  dam  at  Carl  Buchel's  power  house,  3  miles  north  of 
Cuero,  Tex.  As  it  proved  impossible  to  measure  flood  discharges  at  this  |>oint,  a 
new  station  was  established  in  July,  1903,  at  the  bridge  of  the  8an  Antonio  and 
Aransas  Pass  Railroad  3  miles  west  of  Cuero. 

The  channel  is  straight  and  has  a  w  idth  of  125  feet  at  low  stages.  The  right  l)ank 
is  low  and  overflows  for  several  hundred  feet  at  high  stages.  The  section  is  deep 
and  the  flow  is  sluggish.  The  bed  is  composed  of  soft  material  and  may  change 
g*»niewhat. 

Discharge  measurements  are  made  from  the  highway  bridge,  200  feet  lx?low  the 
railway  bridge,  when  the  gage  is  above  8  ieety  but  at  lower  stages  the  discharge  is 
meaFure<l  on  the  crest  of  the  Buchel  dam,  3  miles  upstream,  where  the  owners  coop- 
erate by  shutting  off  the  turbines  and  forcing  the  water  over  the  crest  of  the  dam. 
The  crest  of  this  dam  is  140  feet  long  and  4  feet  wide,  and  the  depth  of  the  water  at 
the  upper  edge  of  the  crest  of  the  dam  is  about  1  foot.     The  discharge  at  this  stage 
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was  found  to  be  407  eecond-feet.  In  the  nsual  weir  formula,  where  Q=c  b  /J,  this 
would  give  a  value  of  2.9  for  C.  The  initial  point  for  soundings  at  the  bridge  is  the 
east  face  of  the  tubular  pier  under  the  west  end  of  the  highway  bridge. 

A  standard  chain  gage  is  attached  \o  the  bridge;  length  of  chain,  46.20  feet.  Dur- 
ing 1905  the  gage  was  read  twice  each  day  by  Rol>ert  Miller,  jr.  Bench  marks  were 
established  as  follows:  (1)  The  top  of  the  tie  in  the  third  panel  from  the  east  end  of 
the  bridge;  elevation,  50.00  feet.  (2)  The  seat  of  the  valve,  about  100  feet  from  the 
pump  house,  on  the  line  of  pipe  that  leads  from  the  pump  to  the  water  tank;  eleva- 
tion, 44.85  feet.  (3)  The  top  of  a  vertical  iron  rod  buried  in  the  ground  4  feet  east 
of  a  mulberry  tree  near  the  left  end  of  the  bridge;  elevation,  42.18  feet  Elevations 
refer  to  the  datum  of  the  gage. 

A  measurement  made  at  this  station  August  5,  1905,  by  T.  U.  Taylor,  gave  the 
following  results:  Gage  height,  6.3  feet;  discharge,  754  second-feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  Unite<l  States  Geological  Survey: 

Description:  84,  p  156;  99.  p  337;  132,  pp  45-46. 
Discharge:  66,  p  62;  99,  p  338;  132.  p  46. 
Discharge,  monthly:  99,  p  340;  1:^2,  p  49. 
Gage  heights:  99,  pp  338-339;  132,  p  47. 
Rating  table:  99.  p  339;  132,  p  48. 

Daily  gage  height^  in  feet ^  of  OuadalH]>e  River  near  Ouero^  Tex.  ^  for  1905. 


Day. 


Jan.      Feb.      Mar.  i  Apr.      May.    June.     July.     Aug.     Sept.      Oct. 


1, 
2 

3. 
4, 
5 
6, 
7 
8. 
9. 
10. 
11 
12. 
13. 
14 
15 
IG 
17 
18 
19 
20 
21 
22 

2;i 

24 
25 
26 
27 

28 
29 

-m 

31 


10.3 

6.3 

6.48 

7.4 

6.3 

6.43 

6.85 

6.3.5 

6.  :i5 

6.55 

6.35 

6.3 

6.45 

6.4 

6.3 

6.5 

6.4 

6.3 

6.5 

6.4 

6. 35 

6.5 

6.38 

6.5 

6.5 

6.38 

7.8 

6.5 

6.4 

8.13 

6.6 

6.  :»5 

7.9 

6.  72 

6.6 

6.  75 

7.  15 

6. 55 

6. 55 

7.95 

6.4 

6.66 

7.5 

6. 45 

9.  45 

7.0 

6.4 

1.5. « 

6. 55 

6.4 

14.6 

6.5 

6.35 

12.25 

6.  5 

14.95 

10.  SS 

6.5 

l:j.8.5 

ll.Hft 

6.5 

13.0 

10.  .55 

6.5 

9. 95 

11.65 

6.45 

7.95 

14.2 

6.4 

7.3.5 

10.  25 

6.37 

6.7 

7.  4 

6.3 

6.6 

7.5 

6.3 

6.6 

7.5 

6.25 

6.6 

7. 62 

6.2 



7.92 

6.2 

7.9 

6. 25 

7.5 

7.a5 

7.0 
7.1 
7.52 
9.85 
11.25 
9.52 
8.92 
8.58 
8.38 
.8.4 
8.85 
8.93 
8.35 
7.95 
7..*<-s 
7.Ki 
7.73 
7.  .V> 
7.45 
7.3 
7.3S 
7.42 
23. 25 
21.9 
2:J.  25 
24.3 
23.  45 
24.9 
24.05 


1.5.4 

20. 1 

21.65 

22.75 

18.35 

12. 85 

11.96 

11.35 

10.98 

10.45 

9.9 

9.  .55 

9.  .58 

10.55 

17.93 

18.45 

20.9 

1.5.  .52 

9. 9.S 

9.1 

8.H.5 

8.67 

8.  .>5 

8.47 

8.3 

8.37 

8.17 

8. 25 

H.  :^7 

.S.3 

8.37 


8.42 

8.(^5 

8.8 

8.75 

7.95 

7.85 

7.75 

7.7 

7.62 

7.6 

7.5 

7.4 

7.27 


7.25 

7.25 

7.27 

7.17 

7.05 
7.05 
6.9 
7.67 
8. 15 
8.1 
7.4 
7.75 
9.  ;i5 
12.  (V5 
14.  K7 
11.9 


8.17 
7.45 
7.3 
7.27 
7.35 
8.15 
8.0 
7.9 
7.?2 
11.7 
15.8 
13.15 
9.9 
8.:')5 
7.45 
7.0 
7.a5 
6.H5 
6.S5 
6.77 
6.  .57 
6.  47 
6.4 
6.  .52 
6.  .52 
6.  52 
6.47 
6.42 
6.4 
6.3 
6. 27 


6.3 

6.27 

6.25 

6.3 

6.25 

6.17 

6.37 

6.42 

6.45 

6.42 

6.45 

6.42 

6.4 

6.4 

6.42 

6.45 

6.45 

6.42 

6. 42 

6.46 

6. 72 

6.46 

6.30 

6.  .55 

6.35 

6.15 

6.3 

6. 27 

6.25 

6.  22 

6.27 


6.4 

6.46 

6.5 

6.6 

6.65 

6.4 

6. 25 

6.2 

6.17 

6.2 

6.27 

6.3 

6.3 

6.27 

6.15 

6.0 

5.9 

6. 05 

6.0 

6.1 

6.2 

6.26 

6.16 

6.2 

6.26 

6.26 

6.27 

6.3 

6. 25 

6.1 


! 


6.15 

6.06 

6. 6 

6.36 

6.5 

6.3 

6.2 

6.27 

6.15 

6.27 

6.1 

6.17 

6.95 

6.0 

5.9 

6.0 

6.1 

6.2 

6.1i 

6.  a 

6.11 

6.» 

6.1i 

6.1 

6.15 

6.05 

6.1 

6.17 

6.1 

6.25 

6.16 


Nov.     Dec. 


I 


6.1 

6.56 

6.2 

6.65 

6.15 

6.6 

6.06 

6.5 

6.15 

6.4 

6.05 

6.47 

6.16 

6.65 

6.1 
6.15 
6. 15 
6.26 
6.22 
6.15 
6.17 
6.26 
6.6 
11.8 
10.9 
8.65 
7.4 
7.22 
7.0 
6.85 
6.56 
6.65 
6.6 
6.5 
6.4 
6.47 
6.65 
6.85 
6.3 
6.2 
6.25 
6.3 
6.35 
6.3 


6.2 

6.15 

6.1 

6.13 

6.17 

6. -23 

6.25 

6.3 

6.28 

6.3 

6.28 

6.25 

6.2 

6.23 

6.5 

6.6 

6.  .53 

6.65 

6.6 

6.65 

6.48 

6.45 

6.38 

6.3 

6. -22 

6.22 

6.28 

6.22 

6.15 

6.1 

6.15 
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Station  rating  inhU  for  Otmdalujye  River  near  Cuero,  Tex.,  from  Janwtni  1  to  Denmher 

31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

heSfht. 

Di.s<hHrge. 

Gage 
height. 

Discharge. 

FrH. 

Second-fret. 

Fret. 

Srcond-Jrct. 

h\et. 

Second-feet. 

F^et. 

1 
Sfcimd'feet. 

6.00 

ii80 

8.00 

1,280 

10.00 

1,980 

14.00 

3,400 

6.10 

615 

8.10 

1,315 

10.20 

2,a'i0 

14.20 

3,480 

G.-iO 

6M 

8.20 

l,a50 

10.40 

2.120 

14.40 

3.560 

6.30 

685 

8.30 

1,385 

10.60 

2,190 

14.60 

3,  (MO 

6.40 

T20 

8.40 

1.420 

10.80 

2,260 

14.80 

3,  720 

6.50 

755 

8.  .50 

l,4.Vi 

11.00 

2,:<30 

15.00 

3.800 

6.60 

790 

8.60 

1,490 

11.20 

2,400 

15.50 

4,000 

6.70 

82.->  ; 

8.70 

1.525 

11.40 

2, 470 

1       16.  CO 

4.200 

6.80 

860 

8.  SO 

1,560 

11.60 

2,rvi0 

,       16.  TH) 

4,400 

6.90 

895 

8.90 

1,595 

11.80 

2,610 

17.  a) 

1,650 

7.00 

«») 

9.00 

1,6:«) 

12.00 

2,  ti80 

17.50 

4,900 

7.10 

965 

9.10 

1 , 6«V» 

12.20 

2,  750 

18.00 

5,150 

7. -20 

1,000 

9.20 

1,700 

12.40 

2. 820 

18.50 

5, 440 

7.:» 

1,085 

9.30 

l,7:i5 

12.  (» 

2, 890 

19.00 

5. 740 

7.40 

1,070 

9.40 

1,770 

12.80 

2,960 

'       20.00 

6, 340 

7.50 

1,1(K> 

9.50 

1,805 

13.00 

3.030 

j      21.00 

7,040 

7.60 

1.140 

9.60 

1.810 

13.20 

3, 100 

22.00 

7,840 

7.70 

1.175 

9.70 

1,875 

13.40 

3,170 

23.00 

8,680 

7.  SO 

1,210 

9.80 

1,910 

13.60 

3, 240 

24.00 

9,630 

7.90 

1,245 

9.90 

1,W5 

1       13.80 

3,:^ 

25.00 

10,690 

The  aljove  table  is  based  on  one  discharge  measurement  made  during  1905  and  meaMurementn  prior 
to  1904.    It  is  well  defined.    The  above  table  was  used  for  1903. 

Estimated  monthly  dis^cliargo^of  (ruadalnpe  River  near  OuerOj  Tejc.,fnr  UH)5. 
[Drainage  area,  5,100  square  miles.] 


Monlh. 


Jazmary 

Febmarr , 

Manh.. , 

April.... 

May... 

Inne 

Jtdy 

ATJgUSt 

September 

Ot^ober 

XovimlMjr 

December 

The  year, 


Discharge  in  second-feet. 


Maxitnum-  Minimum.     Metui, 


086 
780 
120 
580 
155 
748 
120 
KJ2 
808 
755 
2, 610 
790 

10,580  I 


650 

<>85 
685 

i,a»o 

895 
674 
612 
545 

515 
615 
615 


545 


840 
1,094 

i,5:m 

3,192 
2,997 
1,378 

1,207 
70H 
<W'i6 

H8i 


Tutnl  in 
lUTc-feot. 


51, 

60, 

'■*^ 
isy, 

1H4, 
82, 
vf 
•13, 
39, 
38, 
52. 


Run-off, 
Seeondfet't  n,„.i,  j„ 


mile. 


1.31S  ! 


953. 700 


U.  lf»5 

.215  ' 
.:t(Ki 

.  626 

.588 
.270 
.237 
.139 

.  i;n 

.121  I 
.173  I 
.134 

.258 


0.190 
.2'24 
..HI6 

.  698 
.  678 
.  :!0l 
.  273 
.160 
.  146 
.  1 13 
.193 
.151 

3.51 


COMAI.  UI\T5R  AT  XEW  HKAUNFELS,  TEX. 

Comal  River  has  been  fully  described  in  VV^ater-8iipply  Pajjerj^,  Nos.  71  and  105. 
Its  source  is  in  the  numerous  big  springH  that  issue  from  the  foothills  west  of  New 
Braunfels,  Tex.  The  joint  discharge  of  these  form.«^  Comal  River  at  the  junction  of 
Comal  Springs  Creek  and  Comal  Creek.  The  water  from  the  head  sprinjjs  naturally 
flows  down  Comal  Springs  Creek,  but  a  gravel  dam  deflects  part  of  this  flow  into  tlu; 
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Landa  mill  race.  These  waters  again  join  about  4  miles  above  the  highway  bridge 
north  of  the  court-house,  forming  Comal  River.  The  following  table  show  s  the  result 
of  current-meter  measurements  on  Comal  River  at  various  times: 

Discharge  ineasurevients  of  Comal  River  at  New  Braunfels^  Tex.,  1895-1905, 


mte. 

Hydrographer. 

Discbarge. 

Remarks. 

1896 

C.  C.  Babb 

Second-fceL 
328 
S20 
310 
374 
343 
333 
412 
375 
390 

At  highway  brUlRfe. 
Do. 

1898 

T.  U.  Tavlor 

1899 

do.... 

In  park. 
Do. 

1900 

do 

1901 

do        .          ... 

Do. 

1902 

.do   .        

Do. 

190:i ... 

do 

In  park  (rocpnl  rains). 
In  park. 
Do. 

190-1 

do 

190r>........ 

do 

SAN  ANTONIO  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

San  Antonio  River  rises  about  3  miles  north  of  the  mission  of  San  Fernando,  the 
geographic  center  of  the  city  of  San  Antonio.  The  underground  source  of  San 
Antonio  River  and  of  the  artesian  wells  in  the  vicinity  is  the  same.  The  How  of  the 
heail waters  is  extremely  variable,  as  is  seen  from  the  record  at  San  Antonio. 

SAN  ANTONIO  UIVEU  AT  SAN  ANTONIO,  TEX. 

About  1885  San  Antonio  River  at  San  Antonio  lK*gan  to  fail,  and  by  the  latter  part 
of  1897  the  flow  above  the  city  had  entirely  ceased.  San  Pedro  Creek  rises  in  San 
Pedro  Park  and  has  maintained  a  flow  of  9  sei*ond-feet  for  several  years.  This  joins 
San  Antonio  River  just  below  the  city  and  above  the  Hot  Wells,  where  many  of  the 
measurements  are  made.  This  river  has  gone  through  the  same  ex[)erience  as  many 
of  the  big  springs.  There  is  no  doubt  that  the  river  and  the  artesian  wells  have  the 
same  underground  source,  but  the  river  rt»gained  its  former  efticiency  in  1900  shortly 
after  the  cele])rated  flood  (Water  Supply  Paiier  No.  105);  in  two  years,  however,  the 
discharge  has  dropped  to  a  third  of  the  discharge  in  1900.  The  following  table 
shows  the  discharge  measurements  that  have  been  made  on  this  stream: 

Disrhttvfje  menmirfmenU  of  S<m  Antonio  River  at  San  Anlonio,  Tex.,  1895-1905. 


DaU'. 

Hydn>jfrapher. 

Dischaii^e. 

RemarkH. 

Dec'cmbor,  1895 

C.  C.  Babb 

Scc(m(i-/(:d. 
10 
41 
0 
11 

Upper  canal.   ^ 
Do 

Novemlxir  1H9() 

do.  .. 

Decern  bo  r,  \Wi 

T.  r.  Taylor ...                                       

Lower  e^nal 

Decern  I KT.  1M97 

do 

Hot  Wells. 

March.  1S98 

do 

0 

lx)W<'r  (>Rnii1 

March,  1J<9«  .   . 

do                                                                .     .  . 

9     Hot  Wells 

June   189i) 

do 

0  !  Lower  canal 

June,  1899 

do 

10     Hot  Wells 

September,  1900  ... 

do 

103      l/0\vi»rcRnrtl 

Septemtn^r,  1900  ... 

do 

125 

Hot  Wells. 

OctolKT,  1901 

do 

41 
65 

Do. 

Mrtrch,  1901 

do 

Do. 

June,  1904 

...do 

61             Do. 

September,  1905  . . . 

do 

117             Do. 

T 
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NUECES  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

The  two  main  forks  of  Nueces  River  rise  in  Edwards  County,  Tex.,  and  flows  south- 
ward through  the  rugged  mountains  of  the  Edwards  Plateau,  uniting  about  14  miles 
from  Uvalde  and  about  6  miles  above  the  crossing  of  the  Southern  Pacific  Railroad. 
On  their  way  through  the  mountains  both  branches  are  fed  by  springs  and  carry 
perpetually  running  water  from  their  sources,  about  12  miles  south  of  Rock  Springs 
to  their  junction  at  the  foot  of  the  Edwards  Plateau.  At  about  the  junction  of  the 
branches  the  usual  flow  sinks  into  gravel  beds,  oc(^asional1y  reappearing  in  big,  clear 
pools  at  points  where  the  gravel  has  been  washed  off  from  the  solid  bed-rock  bottom. 
Foot  or  five  miles  below  the  Southern  Pacific  Railroad  bridge  flowing  water  again 
appears,  the  stream  along  its  low  land  course  being  fed  by  numerous  springs. 

LEOXA  RIVER  AT  UVAUDE,  TEX. 

The  flow  of  Leona  River  at  Uvalde  is  variable  and  the  river  has  often  stopped  flow- 
ing altogether  near  Uvalde.  It  was  dry  in  1885,  but  soon  revived  and  continued 
flowing  till  1893,  when  it  again  ceased  for  a  time.  Its  history  at  the  brickyard  cross- 
ing, 1}  miles  below  the  town  on  the  road  to  Pearsall,  is  given  in  the  following  table: 

Discharge  measurements  of  Leona  River  at  Uvalde j  TVx.,  1885-1005, 


Date. 

Hydrographer. 

Dlwhurgf. 

U8S 

Sccond/ttt. 

vm ; 

December,  1895.... 
June,  1899 

C.  C.  Babb 

U 

T.  U.  Taylor 

September,  1900.... 

do 

5 

Haieh,1901.  . 

do 

2'2 

Aagiiit,1905 

do 

13 

Fldwed. 
Did  not  flow. 


RIO  GRANDE  DRAINAGE  BASIN. 


DESC^RIPTION  OF  BASIX. 


The  source  of  the  Rio  Grande  is  in  the  snow  masses  of  the  high  peaks  of  the 
continental  divide  in  Hinsdale  and  Mineral  counties  in  southwestern  Colorado.  The 
main  stream  flows  in  an  easterly  direction  for  about  75  miles,  receiving  numerous 
tributaries  from  the  mountainous  region  through  which  it  passes.  At  Del  Norte  the 
stream  channel  leaves  a  narrow  canyon-like  valley  and  enters  the  San  Luis  Valley. 
From  Del  Norte  the  general  course  is  southeasterly  for  about  75  miles  to  a  point  20 
miles  east  of  Antonito,  where  it  crosses  the  CJolorado-New  Mexico  State  line.  Four 
miles  above  the  State  line  the  Rio  Grande  enters  a  canyon,  locally  known  as  the 
RioUrande  Canyon,  and  continues  through  it  to  a  short  distance  below  Embudo, 
N.  Mex.,  where  the  canyon  walls  retreat  rapidly,  especially  on  the  west  side,  giving 
room  for  a  border  of  irregular  hills  between  the  higher  mesa  walls  and  the  flood 
plain  adjacent  to  the  river.  This  is  the  beginning  of  Espanola  Valley,  about  3  or 
4  mil^  in  width,  which  extends  to  White  Rock  Canyon,  about  25  miles  below,  and 
through  which  the  Rio  Grande  flows  for  30  miles.  Again  the  canyon  walls  recede, 
and  the  river  enters  Albuquerque  Valley,  which  averages  from  1  to  3  miles  in  width 
and  continues  down  to  about  Socorro,  N.  Mex.  Throughout  its  course  in  New  Mexico 
the  general  direction  of  the  Rio  Grande  is  southward  to  El  Paso;  thence  it  iasouth- 
e«^riy  to  the  Gulf  of  Mexico. 
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From  the  high  mountains  which  surround  this  basin  come  a  large  number  of  small 
streams,  some  of  which  unite  into  creeks  of  considerable  size,  while  others  sink  and 
gradually  disappear  into  the  coarse  soil  of  the  valley  bottom.  Below  Del  Norte  few 
streams  of  importance  enter  the  river  with  the  exception  of  the  Chama  in  New 
Mexico  and  the  Pecos  in  Texas,  as  nearly  all  those  which  issue  from  the  mountains 
lose  their  water,  except  in  flood  periods,  in  the  sandy  plains  before  they  reach  the 
main  channel.     Rio  Conchos  is  the  principal  tributary  from  the  Mexican  side. 

The  limited  data  on  precipitation  collected  by  the  L'nited  States  Weather  Bureau 
show  the  mean  annual  rainfall  to  be  25  inches  in  the  mountainous  portion  of  the 
drainage.  This  diminishes  to  10  inches  in  the  foothills  and  lower  portions  of  the 
drainage. 

The  determination  of  the  amount  of  water  in  the  Rio  Grande  is  of  importance, 
both  on  account  of  its  use  in  irrigation  and  from  ita  bearing  upon  interstate  and 
international  distribution  of  water.  Most  of  the  New  Mexico  and  Texas  stations 
down  to  Eagle  Pass  are  maintained  by  the  United  States  section  t>f  the  International 
( Water)  Boundary  Commission.  The  data  are  collected  by  W.  W.  Follett,  consult- 
ing engineer  for  the  Commission,  and  have  been  furnished  through  the  courtesy  of 
Gen.  Anson  Mills,  Commissioner.  On  account  of  the  shifting  character  of  the  river 
beds  at  the  International  (Water)  Boundary  stations,  no  rating  tables  have  been 
prepared.  The  estimated  monthly  discharges  are  from  daily  discharges  computed 
by  Mr.  Follett  directly  from  the  discharge  measurements. 

The  five  stations  from  Lareilo  down  (Laredo,  Roma,  Brownsville,  Salado  near 
Guerrero,  and  San  Juan  at  Santa  Rosalie  Ranch)  are  maintained  by  the  Mexican 
section  of  the  Commission. 

RIO   GRANDE   NEAR  DEL.  NORTE,' COIX>. 

Measurements  and  observations  were  first  begun  in  the  vicinity  of  Del  Norte  in 
1889  by  George  T.  Quinby.  The  object  of  the  measurements  was  to  obtain  the  flow 
of  the  river  before  water  was  diverte<l  for  the  agricultural  region  of  San  Luis  Valley, 
and  by  a  comparison  of  this  with  the  figures  obtained  at  Fimbudo  to  acquire  data  as 
to  the  effect  of  the  numerous  ditches  taking  out  water  between  the  two  points.  The 
river  25  miles  above  Del  Norte  flows  out  of  the  canyon  at  Wagon  Wheel  Oap. 
Little  water,  however,  is  diverted  until  the  edge  of  the  San  Luis  Valley  is  reache<l, 
the  largest  canal  heatling  near  the  town  of  Del  Norte.  During  freshets  the  river 
divides  into  a  number  of  channels,  making  it  difficult  to  obtain  measurements  near 
town.  In  order  to  avoid  the  exj^ense  of  establishing  a  station  during  time  of  high 
water  the  first  measurements — those  about  June  1 — were  made  from  several  britlges 
crossing  the  nunierous  branches.  The  results  were  not  wholly  satisfactory,  and  June 
25  a  station  was  established  al)ove  the  branches.  Later  a  locality  about  2  miles 
farther  up  was  chosen.     Records  are  continuous  for  a  period  of  sixteen  years. 

The  station  is  about  2  miles  west  of  Del  Norte,  above  the  main  canal  taking  water 
from  the  Rio  irandc,  and  is  alx)ve  all  the  irrigating  dit(!hes  of  importance. 

The  stream  course,  which  is  of  uniform  section,  is  straight  for  100  yanls  l>oth 
above  and  below  the  cable.  The  l)ed  is  composed  of  small  l>owlders  and  cobblestones, 
an«l  hitherto  has  been  considere<l  permanent.  However,  the  high  water  of  June, 
1905,  altered  the  section  considerably  along  the  right  side.  The  present  section  will 
probably  be  permanent  for  a  long  period  of  years  and  can  change  only  during  extreme 
high  water.  The  left  bank  is  low  and  of  gradual  slope,  and  is  comj>osed  of  cobble- 
stones and  gravel  with  a  fringe  of  small  cottonwood  trees,  and  overflows  at  high  water. 
The  right  bank  is  (i  feet  above  low  water,  of  alx>ut  45°  slope,  and  is  ix)mposed  uf 
bowlders,  cobblestones,  and  gravel.  The  extreme  high  water  of  1905  overflowed 
this  bank  and  extende<l  over  the  entire  bottom  land  to  the  right  for  a  dLstanc^e  of 
half  a  mile.  There  is  but  one  channel  at  all  stagers,  and  it  is  about  75  feet  wide  and 
of  very  regular  section.  GagtJ  heights  range  from  1  to  5  feet  save  at  extreme  high 
water.  The  current  is  swift  at  low  water,  and  exceptionally  so  during  high  water. 
Very  accurate  results  may  be  secured  at  this  station. 
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DiBcharge  measurements  were  first  made  from  a  flatboat  controlled  by  a  ca])le 
across  tlie  river.  They  are  now  made  by  means  of  a  cable,  C4ir,  tagged  wire,  and 
stay  wire.  The  initial  point  for  soundings  is  on  the  right  bank  of  river',  and  is  indi- 
cated by  a  tag  on  tHe  tagged  wire,  22  feet  from  the  tree  to  which  the  cable  is  anchored. 

Several  inclined  gages  have  l)een  used  from  time  to  time.  The  datum  of  each  has 
been  the  same,  and  the  location  practically  fo.  The  lower  part  of  the  j>reHent  gage 
is  an  incline<l  ro<l  at  the  cable,  and  the  upper  part  a  vertical  i>ost,  on  the  right  bank. 
During  1905  the  gage  was  read  once  each  day  by  Richard  I).  Adams.  The  l>ench 
mark  is  a  Unite<l  States  Geological  Survey  iron  bench  mark  |)Ost  set  in  the  ground 
25  feet  south  of  the  gage;  elevation,  8.25  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  (contained  in  th(»  following  publications  of 
the  United  States  (ieological  Survey  (Ann  =  Annual  Rejwrt;  Bull=Bulletin; 
WS= Water-Supply  Paper): 

Description:  Ann  U,  ii.  pp  110-111:  18.  iv.  p246;  Bull  131.  pp  41-12:  140,  p  170;  WH  16.  p  1*27:  2m,  p  120; 
37.  pp*277-278:  50.  p  347:  66.  p  65;  H4.  pp  lM-196;  99.  pp  4(XM01;  132,  p  52. 

Dbch»rKe:  Ann  18.  iv.  p  246;  Bull  131.  p  91;  140.  p  170;  W8  16.  p  127:  28.  p  1'29:  37.  p  278:  5o.  p347:  66, 
p  65;  W,  p  195;  99.  p  401;  132.  p  53. 

Dbwhar^e,  monthly:  Ann  11,  ii.  p  98;  12.  ii,  pp  349.  360;  13.  iii,  p94:  14.  il.  p  11;  18,  iv.  p 247-248: 19.  iv, 
p  383;  20.  iv,  pp  358,  360-3**4:  21  iv,  p  256;  22,  iv.  p  :^47:  WS  75.  p  153;  84,  p  196;  99.  p  402:  1.T2,  p  .>4. 

Discharge,  yearly:  Ann  18,  iii,  p  99:  20.  iv.  p  57. 

Gaue  heightfi:  Bull  131.  pp  42-48;  140.  p  170;  WS  11.  p64;  16.  p  1*27;  28.  p  126:  37,  p  278;  .'lO.  p  *I7:  66,  p 
65;  M,  pp  195-196;  99,  p  401;  132,  p  53. 

Hydnigniphs:  Ann  12,  ii.  p  '250;  18,  iv.  p  249;  19,  iv,  p  384:  20,  iv.  p  365;  21.  iv.  p  256;  22.  iv.  p  348. 

Rainfall  and  nin-off  relation:  Ann  20,  iv,  p  359. 

Rating  tables:  Ann  18,  iv.  p  247;  19.  i\,  p  383:  \V8  28,  p  130;  39,  p  450:  52.  p  519;  66.  p  173;  84.  p  196; 
99.  I  402;  l:J2.  p  M. 

IVm^hanje  inntmirement*  of  Rio  (frantle  near  Del  Nortr^  Colo.,  in  ]iK>/i. 


Date. 


April  20 

Jane  28 

Jiily2& 

September  18 . 


Hydrographer. 


R.I.  Meeker. 

....do 

....do 

do 


Width. 


Flit. 
132 

l.'xi 
137 
122 


Area  of 
.set'tion. 

11  If 

(JHge 
height. 

Fut. 

charge. 

Squnri' 
frrt. 

Jfrt. 

1.S4 

3. 4(; 

2.  (»8 

t\SS 

5.50 

»;.  23 

3.9'» 

:i.  128 

21'4 

3.  32 

1.7(1 

714 

i:W) 

2.  K) 

I.IHI 

2.H0 

Ihiilff  tjage  height^  infeet^  of  Rio  drdwle  near  Del  Norte,  Odo.,  for  19iK'>. 


Apr.       May.      June.      July.       Aug.      Sept.       (xt.    \    Nov.       lK*e. 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 


1.5 

3.8 

6.25 

3.2 

1.95 

1.2 

1.9 

1.1 ; 

1.0 

1.45 

3.9 

6.7 

3.06 

1.9 

1.2 

1.6 

^•^1 

1.0 

1.6 

3.2 

6.9 

2.9 

1.9 

1.2 

1.5 

1.1 

1.0 

1.45 

2.9 

7.0 

2. 75 

1.8 

1.25 

1.5 

1.1 

1.0 

1.45 

2.8 

7.ft5 

2.  .55 

1.8.'» 

1.2.-. 

1.4 

,.. 

1.0 

1..'5 

2.6 

6.1 

2.35 

1.9 

1.3 

1.4 

1.1 

1.0 

1.7 

2.7 

6.2 

2.3 

1.9 

1.25 

l.:r. 

1.1 

1.0 

1.8 

2.9 

6. 45 

2. 25 

1.S5 

1.2 

1.3 

1.1 

1.0 

2.5 

3.4 

6.4 

2.2 

1 .  75 

1.2 

1.2.5 

1.1 

1.0 

2.5 

3.25 

6.3 

2.15 

1.6 

1.2:. 

1.25 

1.1 , 

1.0 

2.1 

2.8 

6.0 

2.1 

1.7 

1.2 

1.2 

1.1 

1.0 

2.0 

2.9 

5.9 

2.0 

1.75 

1. 15 

1.2 

1.0 

1.0 

1.95 

3.1 

5.7 

2.0 

1.6 

1.1 

1.2 

1.0 

1.0 

2.0 

3.1 

5.7 

1.95 

1..55 

1.1 

1.2 

1.0 

1.0 

2.1 

8.7 

5.  f.5 

1.95 

1.45 

1.1 

1.2 

1.0 

1.0 

2.15 

4.2 

5.6) 

1.8 

1.4 

1.16 

1.2 

1.0 

1.0 

2.15 

4.9 

5.2 

1.8> 

l.:{.-) 

1.0 

1.2 

1.0 

1.0 

'2.1 

5.1 

5.0 

l..H.-> 

1.3 

1.0 

1.25 

1.0  i 

1.0 
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S6  STREAM   MEA8UBEMENT8   IN    1905,   PABT   X. 

From  the  high  mountains  which  surround  this  basin  come  a  large  number  of  small 
streams,  some  of  which  unite  into  creeks  of  considerable  size,  while  others  sink  and 
gradually  di8ap|)ear  into  the  coarse  soil  of  the  valley  bottom.  Below  Del  Norte  few 
streams  of  importance  enter  the  river  with  the  exception  of  the  Chama  in  New 
Mexico  and  the  Pecos  in  Texas,  as  nearly  all  those  which  issue  from  the  mountains 
lose  their  water,  except  in  flood  periods,  in  the  sandy  plains  before  they  reach  the 
main  cliannel.     Rio  Ck)nchoe  is  the  principal  tributary  from  the  Mexican  side. 

The  hmited  data  on  pret»ipitation  collected  by  the  United  States  Weather  Bureau 
show  the  mean  annual  rainfall  to  be  25  inches  in  the  mountainous  portion  of  the 
drainage.  This  diminishes  to  10  inches  in  the  foothills  and  lower  portions  of  the 
drainage. 

The  determination  of  the  amount  of  water  in  the  Rio  Grande  is  of  important^e, 
both  on  accx)unt  of  its  use  in  irrigation  and  from  its  bearing  upon  interstate  and 
international  distribution  of  water.  Most  of  the  New  Mexico  and  Texas  stations 
down  to  Eagle  Pass  are  maintained  by  the  United  States  section  of  the  International 
(Water)  Boundary  Commission.  The  data  are  collected  by  W.  W^  Follett,  consult- 
ing engineer  for  the  Ck>mmis8ion,  and  have  been  fumisheil  through  the  courtesy  of 
Gen.  Anson  Mills,  Commissioner.  On  account  of  the  shifting  character  of  the  river 
beds  at  the  International  (Water)  Boundary  stations,  no  rating  tables  have  been 
prepared.  The  estimated  monthly  discharges  are  from  daily  discharges  computed 
by  Mr.  Follett  directly  from  the  discharge  measurements. 

The  five  stations  from  Laredo  down  (Laredo,  Roma,  Brownsville,  Salado  near 
Guerrero,  and  San  Juan  at  Santa  Rosalie  Ranch)  are  maintained  by  the  Mexican 
section  of  the  Commission. 

RIO   GRANDE   NEAR  DEL.   NORTE,"  COLO. 

Measurements  and  observations  were  first  begun  in  the  vicinity  of  Del  Norte  in 
1889  by  George  T.  Qui n by.  The  object  of  the  measurements  was  to  obtain  the  flow 
of  the  river  before  water  was  diverted  for  the  agricultural  region  of  San  Luis  Valley, 
and  by  a  comjiarison  of  this  with  the  figures  obtained  at  Embudo  to  acquire  data  as 
to  the  effect  of  the  numerous  ditches  taking  out  water  betwet^n  the  two  points.  The 
river  25  miles  above  Del  Norte  flows  out  of  the  canyon  at  Wagon  Wheel  Ciap. 
Little  water,  however,  is  <liverte<l  until  the  edge  of  the  San  Luis  Valley  is  reachml, 
the  largest  canal  hea<ling  near  the  town  of  Del  Norte.  During  fresheta  the  river 
divides  into  a  number  of  channels,  making  it  ditticult  to  obtain  measurements  near 
town.  In  order  to  avoid  the  expense  of  establishing  a  station  during  tinie  of  hi^h 
water  the  first  measurements? — those  about  June  1 — were  made  from  several  bridges 
crossing  the  numerous  branches.  The  results  were  not  wholly  satisfactory,  and  June 
26  a  station  was  established  alK)ve  the  branches.  Later  a  hx^lity  about  2  miles 
farther  up  was  chosen.     Records  are  continuous  for  a  period  of  sixteen  years. 

The  station  is  about  2  miles  west  of  Del  Norte,  above  the  main  canal  taking  water 
from  the  Rio  jraiide,  and  is  above  all  the  irrigating  ditches  of  imj)ortance. 

The  stream  course,  which  is  of  uniform  section,  is  straight  for  100  yards  l>oth 
above  and  below  the  cable.  The  bed  is  conij)ose<lof  small  l>owlders  and  cobbleatont*^, 
and  hitherto  has  been  considered  i)eruianent.  However,  the  high  water  of  June, 
1905,  altered  the  section  considerably  along  the  right  side.  The  present  section  will 
probably  be  permanent  for  a  long  i)eriod  of  years  and  can  change  only  during  extreme 
high  water.  The  left  bank  is  low  and  of  gradual  slope,  and  is  compovsed  of  cobble- 
stones and  gravel  with  a  fringe  of  small  cotton  wood  trees,  and  overflows  at  high  water. 
The  right  bank  is  6  feet  above  low  water,  of  alK)ut  45°  slope,  and  is  composed  of 
bowlders,  cobblestones,  and  gravel.  The  extreme  high  water  of  1905  overflowed 
this  bank  and  extended  over  the  entire  l>ottom  land  to  the  right  for  a  distance  of 
half  a  mile.  There  is  })ut  one  channel  at  all  stages,  and  it  is  about  75  feet  wide  and 
of  very  regular  section.  Gage  heights  range  from  1  to  5  feet  save  at  extreme  high 
water.  The  current  is  swift  at  low  water,  and  exceptionally  so  during  high  water. 
Very  accurate  rosults  may  be  secured  at  tliis  station. 
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Discharge  nieasiirementfi  were  first  made  from  a  flatboat  controlled  by  a  cable 
acrt)88  the  river.  They  are  now  made  by  meann  of  a  cable,  car,  tagged  wire,  and 
stay  wire.  The  initial  point  for  soundings  is  on  the  right  bank  of  rivef,  and  is  indi- 
(!ate<i  by  a  tag  on  the  tagged  wire,  22  feet  from  the  tree  to  which  the  cable  is  anchored. 

Several  inclined  gages  have  l>een  nse<l  from  time  to  time.  The  datum  of  each  has 
been  the  same,  and  the  location  practically  so.  The  lower  part  of  the  present  gage 
ii*  an  incline<l  rod  at  the  cable,  and  the  \\p\yeT  part  a  vertical  post,  on  the  right  bank. 
During  19()5  the  gage  was  read  on(«  each  day  by  Richard  1).  Adams.  The  l>ench 
mark  is  a  United  .States  (feological  Survey  iron  l^ench  mark  |X)8t  set  in  the  ground 
25  feet  south  of  the  gage;  elevation,  8.26  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  Geological  Survey  ( Ann  =  Annual  Report;  Bull  =  Bulletin; 
WS=\Vater-Sup|>ly  Paper); 

Description:  Ann  14.  ii.  pp  110-111;  18,  iv,  p246;  Bull  131,  pp  41-42;  140,  p  170;  WS  16.  p  127:  'JH,  p  120; 
37.  pp  277-278;  50.  p  347;  G/6,  p  65;  HI,  pp  194-195;  99.  pp  400-401 ;  132,  p  52. 

Diachaige:  Ann  18,  iv,  p  246;  Bull  131,  p  91;  140.  p  170;  WS  16,  p  127;  28.  p  1'2*.»:  M,  p  278;  .50.  p347;  66, 
p  65;  M,  p  196;  99,  p  401;  132,  p  53. 

Discharge,  monthly;  Ann  11,  il.  p  98;  12,  ii,  pp  349.  360;  13.  iii.  p94;  14.  II.  p  11;  1h,  iv,  p247-248;  19.  iv, 
p  383;  20,  iv,  pp  a58,  360-364;  21  iv,  p  '256;  22.  iv,  p  .147;  WS  75,  p  153;  84,  p  196;  99,  p  402:  132.  p  .>4. 

Discharge,  yearly:  Ann  13,  iii,  p  99;  20.  iv.  p  57. 

Gage  height*:  Bull  131,  pp  42-43;  140.  p  170;  \V8  11,  p64:  16,  p  127;  28.  p  126;  37,  p  278;  50.  ]>  'Ml:  66,  p 
85;  84.  pp  196-196;  99,  p  401;  132.  p  53. 

Hydrographs:  Ann  12.  il,  p  250;  18,  iv.  p  249;  19,  iv,  p  384;  20,  iv,  p  3ii5;  21,  iv.  p  "256;  22.  iv.  p  348. 

Rainfall  and  njn-<jff  relation:  Ann  20.  iv,  p  359. 

Rating  tables:  Ann  18.  iv,  p  247;  19,  i\,  p  383;  WS  28,  p  130;  39,  p  450:  52,  p  519;  («,  p  173;  S4.  p  196; 
99,  \  402:  132.  p  54. 

Discharge  meamirentenU  of  Rio  (irande  near  Pel  Xortej  Colo.,  in  190f). 


IMU'. 


Hydrographer. 


April  20 R.  I.  Meeker. 

June  28 do 

July  25 do 

8epleml>er  18 do 


Width. 

Area  of 
section . 

Mean 
velo<'ity. 

t\ct. 

S(/imre 

f}fi  per 
Hrciriui. 

132 

184 

3. 46 

150 

550 

6. '23 

i:i7 

224 

3.  32 

122 

130 

2.15 

(tRge 


Ftrt.  ft  ft. 

±m  «i38 

3.91)  3,  128 

1.70  744 

1.00  280 


Dttily  ijwje  height,  in  feet,  of  Rio  (irande  near  Del  Norte,  Colo.,  for  JfHf/i. 

I  I  I 

.\UK'.       Sept.        Oct.         Nov.        Dec 


Day. 

Apr. 

1.5 
1.45 
1.6 
1.45 
1.45 
l.r5 
1. 7 
1.8 
•2.5 
2. 5 
2.1 
2.0 
1.95 
2.0 
2.  L 
2.15 
2.15 
2.1 

May. 

3.8 

3.9 

3.2 

2.9 

2.8 

2.6 

2.7 

2.9 

3.4 

3.2.5 

2.8 

2.9 

:i.i 

3.1 
3.7 
4.2 
4.9 
5.1 

.lune. 

1 

2 

6. '25 
6.7 

3 

4 

6.9 
7.0 

5.... 

7.a5 

6 

6.1 

7 

6. 2 
6. 45 
6.4 
6.3 

8 

9 ^ 

10 

11 

6.0 

12 

5.9 

IS 

5.7 

14 

5.7 

15 

5. 65 

16 

5. 5) 

17 

5.2 

W 

5.0 

1.95 

1.9 

1.9 

1.8 

1.8.'>  j 

1.9     ' 

1.9 

1.85 

1.75 

1.6 

1.7 

1.75 

1.6     I 

1.55 

1.45 

14     I 

i.:r> 

1.3 


1.2 

1.2 

1.2 

1.25 

1.25 

1.3 

1.25 

1.2 

1.2 

1.25 

1.2 

1. 15 

1.1 

1.1 

1.1 

1.(6 

1.0 

1.0 


1.9 
1.6 
1.5 
1.5 
1.4 
1.4 

i.:r> 

1.3 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.'25 


1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0  j 

1.0  I 

i.ul 

1.0 

1.0  I 
1.0  I 
1.0  1 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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38  STREAM    MEASUREMENTS    IN    1905,  PART   X. 

I^iiy  g^O^  height^  in  feety  of  Rio  Grande^  near  Del  Norte^  Colo.  ^  for  190S — Continued. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

19 

2.3 

2.1 

2.5 

2.16 

2.2 

2.1 

2.1 

2.1 

2.4 

2.6 

3.0 

3.25 

5.6 
5.7 
6.5 
5.8 
6.2 
6.0 
6.5 
6.0 
6.9 
6.0 
4.6 
4.9 
5.6 

4.8 

4.7 

4.6 

4.2 

4.1 

4.0 

3.85 

3.75 

3.45 

3.9 

3.65 

3.5 

■ 

1.9 

1.9 

1.95 

2.0 

1.9 

1.8 

1.7 

1.65 

1.6 

1.7 

1.8 

2.16 

2.0 

1.25 

1.25 

1.2 

1.15 

1.16 

1.2 

1.3 

1.25 

1.25 

1.2 

1.25 

1.3 

1.25 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.2 

1.15 

1.1 

1.05 

2.27 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.8 

.8 

.8 

.9 

1.0 

1.0 

1.0 

20 

1.0 

21 

1.0 

22 

1.0 

23 

1.0 

24 

1.0 

2.'> 

1.0 

26 

1.0 

27              

1.0 

28 

1.0 

29 

1.0 

30 

1.0 

31 

1.0 

Station  rating  labUfor  Rio  Grande  near  Del  Norte ^  Colo.^  from  April  1  to  June  5,  1905, 


Gage 
height. 

Discharge. 

hei^t. 

Discharge. 
Second-feet. 

Gage 
height. 

Discliarge. 
Semnd-fed. 

If    1 

Discharge. 

Fed. 

Srct}wl-/cct. 

Feet. 

Feet. 

Seeond-feet 

1.40 

290 

2.60 

1,135 

3.80 

2,400 

i        5.00 

4,010 

1.50 

346 

2.70 

1,225 

3.90 

2,520 

5.20 

4,330 

1.60 

406 

2.80 

1,315 

4.00 

2.640 

5.40 

4,650 

1.70 

465 

2.90 

1,410 

4.10 

2,760 

5.60 

.4,990 

1.80 

535 

3.00 

1,510 

4.20 

2,890 

5.80 

6,410 

1.90 

605 

3.10 

1,610 

4.30 

3,030 

6.00 

5,890 

2.00 

676 

3.20 

1,710 

4.40 

3,170 

6. '20 

6,450 

2.10 

745 

'        3.30 

1,810 

4.50 

3,310 

6.40 

7,100 

2.20 

816 

3.40 

1.920 

4.60 

3,460 

6.60 

7,850 

2.30 

890 

3.50 

2,040 

4.70 

3.590 

6.80 

8.730 

2.40 

970 

3.60 

2,160 

4.80 

3,730 

7.00 

9,760 

2.60 

1,050 

3.70 

2,280 

4.90 

3,870 

The  above  table  in  applicable  only  for  open-channel  conditiouH.  It  is  based  on  dL^charge  measure- 
ments made  previous  to  the  high  water  of  June,  1905.  It  is  not  well  defined.  Below  gage  height  6.5 
feet  it  is  the  same  as  the  1904  table. 

Station  rating  table  for  Rio  Grande  near  Del  Norle^  Colo,  ^  from  June  6  to  December  Sly  1905, 


(Jage 
height. 

Diwluirge. 
Stamd-fttt. 

(iage 
height. 

Discharge. 

Ga^e 
height. 

Feet. 

F,i. 

Second-Jvct. 

FeH. 

«1.00 

290 

2.20 

1,160 

3.40 

1.10 

330 

2.30 

1,260 

3.50 

1.20 

380 

2. 40 

1,370 

3.60 

1.30 

440 

2.50 

1,480 

3.70 

1.40 

500 

2.60 

1,600 

3.80 

1.50 

560 

2.70 

1,720 

3.90 

1.60 

6:M) 

2.80 

1,850 

4.00 

1.70 

700 

2.90 

1,980 

4.10 

1.80 

780 

3.00 

2,110 

'        4.20 

1.90 

860 

3.10 

2,250 

!        4.30 

2.00 

950 

3.20 

2.390 

'        4.40 

2.10 

1,050 

3.30 

2,530 

1      4.rK) 

1 

Discharge. 

Gage 
height. 

Discbarsfe. 

Second-feet. 

FcCt, 

Second-feet. 

2,670 

4.60 

4,630 

2,820 

4.70 

4,82U 

2,970 

4.80 

6.010 

3,120 

4.90 

5,200 

3.280 

6.00 

5,400 

3,440 

5.20 

5,810 

3.600 

5.40 

6. 280 

3.760 

5.60 

6.670 

3,930 

1        5.80 

7.110 

4,100 

6.00 

7,650 

4.270 

6.20 

8,030 

4,450 

6.40 

8,510 

O0.8-220:  0.9-255. 
The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge  mca»- 
uremcnts  made  during  the  latter  part  of  1905.    Estimates  based  on  this  table  are  only  approximate. 
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Etiimaied  vionlhly  discharge  of  Rio  (irande  near  Del  Norte^  Colo.j  for  190,'), 
[Draiiiaj^e  area,  1,400  square  milcH.] 


Month. 


Disehftnge  in  Hecond-feet, 


Maximum.   Minimum.     Mean 


Total  in 
acre-feet. 


Run -off. 


Second-feet 

per  sciuare 

mile. 


Depth  in 
inches. 


April 

May 

June.r. 

July 

August 

September. . 

October 

Xoveinbcr.. 
fieeember . , 


1,760 

7,400 
10,030 

2,390 
905 

1,227 
860 
330 
290 


318 
1,135 
2, 715 
B30 
355 
290 
355 
220 
290 


ThepericKi- 


45,220 
209,700 
3t>2,400 
67,0J<0 
36,540 
22. 370 
26, 440 
17,610 
17,830 

80-1,200 


0.543 
2.44 

4,:i5 

.779 
.413 
.269 
.307 
.211 
.207 


0.6U6 
2.81 

4. 85 
.898 
.476 

.:wo 

.3W 
.236 
.239 


RIO  GUANDK  NEAU  LOBATOS,  COLO. 

This  station  was  established  June  28,  1899,  by  A.  L.  Fellows,  and  is  13  miles  east 
of  Antonio,  the  nearest  railroad  station.  It  is  located  at  the  State  highway  bridge 
at  a  point  near  the  Colorado-New  Mexico  State  line,  a)x)ut  10  miles  east  of  Lobatos 
post-office  and  in  T.  33  N.,  R.  HE.  The  record  of  flow  at  this  station  is  of  impor- 
tance to  the  proposed  Government  irrigation  project  near  Engle,  N.  Mex.,  and  also 
fn)in  the  fact  that  it  gives  the  discharge  of  the  river  at  the  Colorado  State  line,  so  that 
it  includes  practically  all  of  the  Colorado  drainage. 

The  crass  section  above  and  below  the  station  is  fairly  uniform  and  the  channel 
rt^iar,  being  straight  alx)ve  and  below  for  a  considerable  distance.  The  stream 
channel  is  a  gash  cut  through  the  solid  lava  to  a  general  depth  of  40  feet  at  the 
bridge.  The  stream  floor  is  fairly  smooth,  but  is  littered  with  angular  fragments 
of  lava  that  catch  and  hold  a  loose,  shallow  deposit  of  sand  during  low  water,  which 
prevails  during  the  greater  portion  of  the  year.  The  right  bank  is  a  perpendicuar 
lava  cliff.  The  left  bank,  composed  of  loose  fragments  of  lava  at  the  water's  e<lge, 
slopes  gnuhially  up  to  the  lava  cliff.  The  channel  can  not  overflow  either  bank  at 
this  section.  At  low  stages  there  are  usually  two  channels;  during  high  water  there 
w  hut  one.  Gage  heights  range  from  1  to  10  feet.  At  low  water  the  current  is  very 
sluggish;  at  high  water  very  swift.  The  center  pier  obstructs  the  current  very  little 
during  high  water. 

Discharge  measurements  at  high  water  are  made  from  the  downstream  side  of  the 
bridge,  a  double  sf^an  steel  structure  with  cylinder  piers  at  the  center  uf  the  stream 
and  300  feet  in  length. 

The  initial  iM>int  for  soundings  is  at  the  right  end  of  the  bridge,  downstream  side. 
At  low  water  diwharge  measurements  are  made  by  wading  either  above  or  lielow 
the  bridge. 

The  gage  is  a  scale  on  the  right  side  of  the  downstream  pier  of  the  bridge.  During 
1905  the  gage  was  rea<l  twice  each  day  by  Roni<4n  Mondragun.  The  bench  mark  Ih 
a  chiseled  iK)int  marked  *'  B.  M."  on  the  face  of  the  lava  bluff  at  the  west  end  of  the 
bridge;  elevation,  7.42  feet  above  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  Geological  Survey  ( Ann = Annual  Report;  WS= Water-supply 
Paper) : 

Description:  WS  37.  p  279;  50,  pp  34*-349;  66,  p  6o;  84,  pp  192-193;  99,  p  396;  132,  p  56. 

DIstihargc:  W8  37,  p  279;  50,  p  349;  06,  p  66;  84,  p  193;  99,  p  395;  132,  p  55. 

DlMcharge,  monthly:  Ann  21,  iv,  p  257:  22  iv,  p  349;  WS  75,  p  153;  84,  p  194;  99,  p  397;  132.  p  57. 

Gage  heights:  WS  37,  p  280;  50,  p  349;  66,  p  66;  84.  p  193;  99,  p  396;  132,  p  56. 

Hydrographs:  Ann  21,  iv,  p  257;  22,  iv,  p  349. 

Rating  tables:  WS  39,  p  450:  52,  p  -519;  66,  p  IW;  84,  p  193;  99,  p  396;  132,  p  66. 

1>incharge  meajrurnnents  uj  Rio  (iramU  near  LobiUos^  Colo, ,  in  1905. 


April  21 

June  23 

July  26" 

September  22 . 


Hydrographer. 


R.  I.  Meeker. 

....do 

....do 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Fret  per 
gerofut. 

234 

433 

l.m 

249 

1,029 

3.23 

207 

188 

.36 

200 

166 

.28 

Gage 
height. 


Dis- 
charge. 


Feri.      ,  Stc.-/rft. 

2. 45  801 

4.25  I  3.343 

1.12  67 

1.00  46 


a  Made  by  wading. 
Dftily  gage  heighty  in  feet^  of  Rio  Grande  near  LobafoSy  Colo. ,  for  1905. 


Day. 


1 
2 
3 
4 

5. 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18, 
19 
20 
21 
'22 
23 
24 
25 
26 
27. 
28, 
29. 
30 
31, 


Jan. 


2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.  Ti 

2. 6 

2. 6 

2.6 

2.6 

2.6 

2.6  i 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.  6 

2. 6 

2.6 

2.6 

2.6 

2.6  I 

2.6 


Feb. 


2. 75 

2.8 

2.8 

2.8 

2.8 

2.8  • 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.85 


Mar.  I  Apr. 


3.00 

3. 15 

3.2 

3.2 

3.2 

3. 15 

2.1 

2.3 

2.5 

2.5 

2.5' 

2.6 

2.6 

2. 5 

2.4 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 

2.3 

2.2 

2.1 

2.0 


2,0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.95 

2.05 

2.1 

2.4 

2.4 

2.4 

2.3 

2.2 

2.25 

2.3 

2.4 

2. 5 

2.5 

2. 55 

2.6 

2.6 

2.6 


May. 


2.0 

2.6 

2.0 

2.6 

2.1 

2.7 

2.0 

3.0 

2.0 

3.3 

1     2.0 

3.6 
4.4 

4.65 

4.55 

4.25 

.1. 65 

3.46 

3.3 

3.4 

3.55 

3.7 

3.5 

3.4 

3.6 

3.6 

4.1 

4.7 

5'1 

5.9 

6.6 

7.0 

7.2 

7.7 

7. 95 

8.0 

8.4 

8. 15 

8.0 

7.7 

7.1 

6.7 


June. 


6.25 

6.5 

7.05 

7.85 

8.25 

8.75 

8.85 

9.05 

8.85 

8.6 

8.45 

8.1 

7.6 

6.8 

6.7 

6.4 

6.3 

6.05 

5.8 

5. 15 

4.9 

4.6 

4.0 

3.65 

3.6'> 

3.5 

3.5 

3.3 

3.2 

3.0 


July. 

Aug. 

Sept. 

2.9 

1.25 

1.2 

2.7 

1.35 

1.1 

2. 55 

1.7 

1.15 

2.2 

1.7 

1.2 

2.1 

1.7 

1.2 

2.0 

1.7 

1.2 

1.8.5 

1.6 

1.2 

1.7 

1.6 

.1.2 

1.6 

1.65 

1.2 

1.5 

1.6 

1.2 

1.4 

1.6 

1.2 

1.4 

1.6 

1.2 

1.4 

1.6 

1.1 

1.3 

1.45 

l.l 

Oct. 


Nov. 


1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


1.4 

1.35 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 


1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.5 
1.5 
1.4 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.2 
1.3 
1.3 
1.3 
1.3 


1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.4 
1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
1.7 
l.d 
1.6 
1.85 


Dec. 


1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

2,0 

2.06 

2.2 

2.2 

2,2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

•2.2 

•2.2 

2.2 
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RIO  GRANDE  NEAR  SAN  ILDEFONSO,  N.   M. 

Thia  station  was  established  Febraary  3,  1895,  by  A.  P.  Davis,  and  is  located  at 
the  Denver  and  Rio  Grande  Railroad  bridge,  9  miles  below  Espanola  and  2  miles 
from  San  Ildefonso.  The  station  ha?  been  called  by  the  following  names:  Rio  Grande, 
Backman,  and  Water  Tank.  The  data  at  this  station  are  of  especial  interest  in  con- 
nection witli  irrigation  projects,  owing  to  the  fact  that  Mexican  settlers  of  this  valley 
divert  a  considerable  volume  of  water  for  their  cultivated  lands.  The  metho<l  of 
application  of  water  to  land  by  these  people  is  very  wasteful.  In  recent  years  a  num- 
ber of  important  mmiern  irrigation  systems  have  ))een  planned  and  built  in  the  val- 
ley in  the  vicinity  of  Albuquerque,  40  miles  below. 

The  channel  is  straight  for  150  feet  above  and  500  feet  below  the  cable.  The  bed 
of  the  stream  at  the  cable  is  about  200  feet  in  width,  and  is  composed  of  lava  bowl- 
ders, with  a  shifting  deposit  of  sand  and  silt,  which  scours  out  and  changes  during 
very  high  water  and  accumulates  immediately  on  its  recession.  At  low  water  ordi- 
narily the  channel  finds  a  narrow. passage  through  this  deposit.  The  right  bank  is 
low  and  composed  of  lava  bowlders  with  a  silt  <leposit.  It  overflows  at  high  water. 
The  left  bank  is  scattered  with  lava  bowlders  and  is  the  steep  side  of  a  mountain 
partly  covered  with  sttattered  cedars.  There  is  but  one  channel  at  all  stages.  Gage 
heights  range  from  1.5  to  12  feet.  During  high  water  it  is  difficult  to  secure  accurate 
mea.«mrement«  from  the  bridge  on  account  of  the  high  velocity  of  the  current  and 
the  rough  surfawH?.  In  ad<lition  to  this,  the  Denver  and  Rio  Grande  Railroad  bridge 
does  not  cross  the  river  at  a  right  angle  to  the  direction  of  the  current. 

At  the  cable  section  the  water  Ixjils  considerably  at  low  water.  At  high  water  at 
both  sections  the  velocity  is  close  to  20  feet  per  second. 

Discharge  measurements  are  made  from  a  cable  with  car  and  tag  line  150  feet  above   ^ 
the  bridge,  to  which  the  gage  is  attached.     At  very  high  water  measurements  must 
1*  made  from  the  railroad  bridge.     The  initial  point  for  soundings  at  the  cable  is  at 
the  end  of  the  cable  on  the  left  side  <»f  the  stream,  where  the  cable  is  fastened  to  two 
?mall  ee<iar  trees. 

The  original  gage  at  this  station  was  located  on  the  left  Ijank,  180  feet  above  the 
bridge.  The  inclined  |>ortion  read  from  1  to  10  feet  and  the  verticiil  portion  from  10 
to  16  feet.  It  was  found  that  this  gage  was  not  well  locate<i,  and  March  30,  1904,  a 
vertical  nxi  was  established  on  the  downstream  side  of  the  north  pier  of  the  bridge, 
the  datum  being  2.019  feet  higher  than  that  of  the  original  gage.  During  the  flofnl 
of  Septemljer,  1904,  this  rod  was  cut  off  from  the  water  by  the  filling  in  of  the  chan- 
nelr  October  29,  1904,  a  standard  chain  gage  was  established  on  the  downstream 
running  board  of  the  bridge,  at  the  same  datum  as  the  new  rod  gage;  length  of  c  lain, 
23.^  feet.  During  1905  the  gage  was  read  twice  each  day  V)y.Jose|>h  (iomez.  The 
l)ench  mark  is  a  United  States  Geological  Survey  tablet,  set  in  the  top  of  a  granite 
bf>wlder,  5  feet  s<juare  and  2  feet  high,  located  in  a  clump  of  cedars  on  the  right  bank 
of  the  river,  alK)ut  75  feet  from  the  west  end  of  the  north  pier  of  the  railroad  bridge; 
elevation,  11.37  feet  at)ove  the  datum  of  the  new  gage. 

Information  in  reganl  to  this  station  is  contained  in  the  following  publications  of 
the  I'nited  States  Geological  Survey  (Ann= Annual  Report;  Bull  =  Bulletin;  WS= 
Water-Supply  Paper): 

Description:  Ann  18,  iv.  pp 2.^2-253:  Bull  140.  pp  175-176;  W.S  16,  p  130;  2m.  p  120;  37,  pp  '2»\-2H2.  50  pp 
350-351;  66,  p  67:  84.  pp  185-187;  99,  p  387,  132.  pp  57-58. 

Discharge:  Ann  11.  ii,  p  107;  Ann  18.  Iv,  p  253;  Bull  140,  p  176;  WH  16.  p  J30;  28,  p  129;  37,  p  282;  50,  p 
»l;  66,  p  67;  84,  pp  187-188:  99,  pp  387-389;  132,  p  59. 

Discharge,  monthly:  Ann  18,  iv,  p  254;  19,  iv.  p  386;  20,  iv,  pp  358,  370;  21,  iv,  p259;  22,  iv.  p  351;  Bull 
140,  p  177;  WS  75,  p  154;  84.  p  189;  99,  p  390:  132,  p  62. 

Discharge,  yearly  :  Ann  20,  iv,  p  58. 

Gage  heights:  Bull  140.  p  176;  WS  11.  p  66;  16,  p  130;  28.  p  127;  37,  p  282;  50.  p  a5l;  66,  p  68;  84.  p  188; 
»,  pp  3S9-390;  132,  p  60. 

Hydrographs:  Ann  18.  iv,  p  255;  19.  iv.  p  387;  21,  iv,  p  2W:  '22,  iv.  p  351. 

Rainfall  and  run-off  relation  :  Ann  20,  iv,  p  359. 

Rating  tables:  Ann  18,  Iv,  p  253;  19,  iv,  p  386;  Bull  140,  p  176;  WS  28,  p  130;  39,  p  451;  66,  p  173;  132, 
p6L 
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Discharge  measuremerUs  of  Rio  Grande  near  San  TUUfonsOj  N.  Mejc.,  in  1905. 


Date. 


April  36 R.  I.  Meeker, 

June  9 do 

June  30 do 

July  28 ' do 

July  29 ! do 

Septemlier  21 . . ' do 


Daily  gage  height,  in  feet,  of  Rio  Grande  near  San  Ildefonso,  N.  Mex.^for  1005. 


Day. 

Jan. 

Feb. 

Mar. 

v\pr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.31 
2.36 
2.36 
2.26 
2.26 
2.26 
2.26 
2.36 
2.36 
2.46 

2.4 

2.45 

2.55 

2.8 

2.55 

2.55 

2.4 

2.45 

2.45 

2.4 

3.88 
4.38 
4.33 
4.48 
4.98 
4.78 
4.88 
4.93 
4.58 
4.38 

3.62 
3.72 
3.77 
3.72 
3.57 
3.62 
3.77 
4.22 
4.42 
4.87 

7.85 

8.45 

8.95 

8.75 

7.6 

7.4 

7.3 

6.65 

7.6 

7.45 

9.3 
9.1 
■   9.2 
9.5 
10.2 
10.5 
10.45 
10.7 
11. 1 
10.4 

4.05 

3.85 

3.65 

3.5 

3.25 

3.05 

2.85 

2.65 

2.5 

2.45 

3.35 

2.65 

3.1 

2.8 

2.7 

2.8 

3.0 

2.9 

2.6 

2.4 

1.6 

2.1 

1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.2 
2.0 
1.9 
1.9 

2.3 

2 

6 
6 
6 
9 
0 
9 
8 
8 
8 

' 

9 
9 

8 
8 
8 
8 
8 
8 
8 

2.3 

3 

2,2 

4 

2.2 

5                 

2.2 

6      

2.2 

7 

2  2 

8 

2.2 

9 

2.2 

10 

2.2 

11 

2.36 

2.49 

4.38 

4.96 

6.8 

10.05 

2.25 

2.6 

8 

8 

1.9 

2.2 

12 

2.46 

2.49 

4.43 

4.96 

7.a5 

9.65 

2.2 

2.5 

7 

8 

2.2 

2.3 

13 

2.36 

2.24 

4.08 

5.16 

7.2 

9.4 

2.05 

2.4 

7 

8 

2.2 

2.3 

14 

2.16 

2.19 

4.18 

5.06 

7.4 

9.05 

2.0 

2.3 

8 

2.2 

2.3 

15 

2.06 
2.31 
2.31 
2.46 
2.36 

2.24 
2.54 
2.49 
2.44 
2.44 

4.73 
4.63 
4.58 
4.48 
4.08 

4.91 
4.86 
4.96 
5.06 
5.36 

8.2 
8.8 
9.65 

10.5 

11.1 

8.45 

8.15 

7.7 

7.5 

7.15 

2.0 

1.9 

1.85 

1.8 

1.8 

2.2 
2.0 
1.9 
1.8 
1.6 

7 

7 

7 

6 

y 

2.2 
2.2 
2.2 
2.2 
2.2 

2.3 

16 

2.3 

17 

2.3 

18               

2.3 

19 

2.2 

20 

2.36 

2.49 

4.03 

5.46 

11.6 

6.85 

1.85 

1.5 

6 

7 

2.2 

2.2 

21 

2.35 

2.54 

4.17 

5.31 

11.5 

6.45 

2.1 

1.3 

6 

' 

2.2 

2.2 

22 

2.4 

2.54 

4.17 

6.01 

11.45 

6.3 

2.2 

1.0 

6 

3.0 

2.3 

23 

2.35 

2.59 

4.02 

6.01/ 

11.5 

5.95 

2.2 

.6 

6 

9 

3.0 

2.3 

24 

2.35 

2.79 

3.92 

6.31 

11.75 

5.7 

2.1 

.6 

6 

9 

2.5 

2.3 

2.5 

2.4 

3.04 

3.82 

5.36 

11.8 

5.45 

2.2 

2.0 

8 

9 

2.4 

2.3 

26 

2.35 

3.49 

3.87 

5.41 

11.5 

5.15 

2.2 

1.8 

0 

9 

2.4 

2.1 

27 

2.3 

3.64 

4.12 

5.61 

11.2.5 

4.9 

2.05 

1.8 

1 

9 

2.3 

1.9 

28 

2.3 

3.69 

4.17 

6.26 

10.9 

4.75 

2.2 

1.7 

9 

9 

2.3 

1.9 

2«) 

2.35 
2.4 



3.77 
3.67 

6.81 
7.31 

10.6 
10.5 

4.45 
4.25 

2.1 
2.75 

1.6 
1.6 

8 
8 

9 
9 

2.4 
2.3 

1.9 

30 

1.9 

31 

2.4 

3.57 



9.4 



3.45 

1.6 

_ 

9 



1.9 
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Siatim  rating  table  for  Rio  Grande  near  San  Ildefonso,  N.  M ex.,  from  January  1  to  December 

dl,  1905. 


Gage 
height. 

Feel. 

Diacharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

1     Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second- feet. 

Feet. 

'     Feet. 

Second- feet. 

0.60 

40 

2.10 

560 

3.60 

1,790 

6.20 

5,480 

0.70 

50 

2.20 

620 

1        3.70 

1,900 

6.40 

5,850 

o.» 

TO 

3.a» 

•W 

1        3.80 

2,010 

6.60 

6,230 

0.90 

90 

2.40 

750 

f        3.9» 

2,l» 

6.80 

6,630 

1.00 

120 

2.50 

820 

4.00 

2.230 

7.» 

7,()» 

1.10 

150 

2.60 

890 

4.20 

2,470 

7.50 

8,100 

1.20 

180 

2.70 

960 

4.40 

2,710 

8.00 

9,230 

1.30 

210 

2.80 

1,040 

4.60 

2,960 

8.50 

10.440 

1.40 

250 

2.90 

1,120 

4.80 

3,220 

9.00 

11,690 

1.50 

290 

3.00 

1,200 

5.00 

3,5a) 

9.50 

12,990 

1.60 

330    1 

3.10 

1,290 

5.20 

3,800 

10.00 

14,310 

1.70 

370 

3.20 

•     1,380 

5.40 

4,110 

10.50 

15,670 

1.80 

410 

3.30 

1,480 

5.60 

4,430 

11.00 

17,100 

1.90 

460 

3.40 

1,580 

5.80 

4,  no 

11. fK) 

18,600 

2.00 

510 

3.  .50 

1,680 

6.00 

5,120 

The  above  table  is  based  on  six  discharge^easurements  made  during  1905  and  three  high-water  nieas 
urements  made  in  1903.     It  is  not  well  defined. 


Estimated  monthly  discharge  of  Rio  Grande  near  San  lldefonsoy  N.  Mer.yfor  1905. 
[Drainage  aVea,  14.a50  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.  ,    Mean. 


January 

J'ebruar>- 

Mareh 

April 

May....: 

June 

July 

August 

Septemljer 

October 

November 

I>€C€mbcr .  . . . 

The  year 


19,500 


I 


540 

614 

1,757 

1,757 

6,330 

2,530 

410 

40 

330 

370 

460 

460 


40  , 


707 

929 

2,571 

3,679 

12, 770 

9,625 

874 

629 

389 

422 

638 

617 


2,821 


Total  In 
ncre-fc<*t. 


43,470 
51,590 
158, 100 
218,900 
785,200 
572, 700 
53,740 
38,680 
23, 150 
25,950 
37,960 
37,940 


2,017,000 


Run-off. 

Second-feet 

r  sou 

mile, 


per  square 
nlu 


0.050 
.066 
.18:^ 
.2«2 
.909 
.68.5 
.062 
.045 
.028 
.030 
.045 
.044 

.201 


Depth  In 
Inches. 


o.aw 

.069 
.211 
.292 
l.a5 
.764 
.072 
.0.V2 
.031 
.035 
.050 
.a'il 

2.74 


RIO  GRANDE  NEAR  SAN   MARCIAL,  N.  MEX. 

August  8,  18S9,  a  station  was  established  near  San  Marcial  and  a  measurement  was  made 
which  gave  a  discharge  of  19  second-feet.  Sooi'  after  this  date,  however,  the  river  gage 
was  destroyed  and  the  locality  was  abandoned  until  January  29,  1895,  when  the  station  wtis 
reestablished  by  A.  P.  Davis  at  the  bridge  of  the  Atchi.son,  Topeka  and  Santa  Fe  Railway, 
1  mile  south  of  Sen  Marcial,  N.  Mex. 

The  channel  is  sandy  and  shifting.  A  number  of  bridge  piers  interfere  with  the  current 
to  a  cer(ai|i  extent,  but  not  with  the  observed  ^age  heights.    They  sometimes  affect  the 
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dischat^o  measurements.  There  is  no  overflow  cliaunel  beyond  the  bridge.  The  j*ection 
gives  gravity  flow. 

Discharge  measurements  are  made  from  the  downstream  side  of  tlie  bridge.  The  initial 
point  for  soundings  is  the  face  of  the  bridge  abutment  on  the  left  bank  of  the  stream. 

The  inclined  gage  established  January  29,  1895,  was  carried  away  in  1896  and  a  wire  gage 
was  put  in  its  place.  This  gage  has  since  been  abandoned,  and  the  gage  heights  are  now 
measured  with  a  graduated  rod  from  the  deck  of  the  bridge,  but  using  the  old  gage  datum. 
The  top  of  the  ties  on  the  bridge  is  at  elevation  19.00  feet  on  the  gage.  The  range  l>etwetn 
high  and  low  water  is  about  8  feet.  Bench  marks  were  established  as  follows:  (1)  Tlie  top 
of  the  capstone  on  which  the  bridge  truss  rests;  elevation,  15.00  feet.  (2)  The  top  of  the 
extension  of  the  pier  to  which  the  old  vertical  gage  was  fastened;  elevation,  13.00  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

The  observations  during  1905  have  been  made  under  the  direction  of  the  United  States 
section  of  the  International  (Water)  Boundary  Commission.  The  various  hydrographers 
at  this  station  have  also  acted  »us  gage  readers. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull=Bulletin;  WS=Water- 
Supply  Paper): 

Cross  section:  Ann  IK,  iv.  p  257. 

Description:  Ann  18,  Iv.  pp  2.54-255;  Bull  131,  p  MV.  140,  p  177;  \VS  16.  p  131: 

351-352;  66,  p  68;  Hi,  pp  183-184;  99,  pp  382  38;^;  132,  pp  62-63. 
Discharge:  Ann  11,  ii,  p  107;  18,  iv,  p  256;  Bull  131,  p  46;  140,  p  177;  WS  16. 

50,  p  352;  66.  pp  68-69;  84.  pp  184-185;  99,  pp  383  385;  132,  pp  63-64,  127. 
Discharge,  mean  daily:  WS.  132,  p  66. 
Dist-harge,  monthly:  Ann  18.  iv,  p  257;  19.  iv,  p  388;  20,  iv,  pp  358,  371;  21,  iv 

p  1.55;  84,  p  186;  99,  p  386;  132,  p  67. 
Di.sc'harge,  yearly:  Ann  20,  iv,  p  .58.  • 

Gage  heights:  Bull  140,  p  178;  WS  11,  p66;  16.  p  131;  28.  p  128;  37,  p  283;  50,  p 

p  386;  132,  p  65. 
Hydrographs:  Ann  19,  iv,  p  38'.»;  20,  iv,  p  371;  21,  iv,  p  261;  22,  iv,  p  352. 
Rainfall  and  run-off  relation:  Ann  20,  iv,  p  359. 
Rating  tables:  Ann  18,  iv,  p  2.56;  19,  iv,  p  387-388;  WS  28,  p  131. 

DMiarge  meamirements  of  Rio  Grarid^^  n^'ar  San  Marcial,  X.  Mex.,  in  J 905. 


'28,  p  la); 

37, 

p  -282 

:  .50. 

PP 

p  131;  28, 

p  129;  37 

.  P 

»3; 

,p-261;  22 

,  iv 

,  352; 

WS 

75, 

352;  66,  p 

69; 

84,  p 

18.5; 

\r.\ 

Date. 


Hydrographer. 


.lanuary  3 L.  W.  Hroylos. 

January  6 do 

.lanuary  9 do 

.January  12 «lo 

January  15 do 

January  18 d(» 

January  21 do 

January  24 do 

January  27 d(» 

January  31 do 

February  3 do 

February  6"...j do , 

February  9 do 

February  12 do 

February  15 do 

February  18  . . .  « do 

February  21 do 

February  24 do 

February  28 do 

March  3 do 


o  lee  in  river. 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 

Feet  per 
second 

Fcfl. 

Sccond- 

/eel. 

2m 

2.04 

7.8 

528 

32.5 

2.10 

8.0 

684 

238 

2.  .39 

7.9 

.568 

297 

3. 10 

8.1 

922 

203 

.3.:i8 

8.0 

686 

184 

2.95 

7.9 

.543 

193 

3.  .37 

8.0 

651 

176 

3.05 

7.9 

536 

211 

2.80 

7.9 

.590 

197 

3.43 

H.O 

675 

ZM 

3.50 

7.9 

8:» 

184 

3.59 

7.9 

661 

,309 

•.\.m 

8.1 

1,019 

2.58 

2.98 

8.0 

768 

•237 

2.83 

8.1 

671 

284 

2.93 

8.0 

831 

243 

3.28 

8.1 

796 

246 

3.01 

8.0 

740 

6<>0 

3.47 

8.5 

2,287 

720 

4.01 

8.6 

2,886 

D 
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Dufchar^  m€€isurements  of  Rio  Grantie  near  San  Marcial,  N.  Mex.,  in  10()o ^^oniinued. 


Date. 


Hydrographer. 


Marrh  5 L.  W.  Broyles . 


M»reh8 !-....do. 

M^rchlO I do. 

March  12 1 do. 

Malt*  15 ! do. 

March  18 do. 

March  21 1 do. 

March  24 i do. 

March  27 ' do. 


Man^31. 
Aprils... 
Ajsilfi... 
April  9. . . 


.do. 
.do. 
.do. 
.do. 


April  12 do. 

April  15 ' do. 

AprillS do. 

April  21 ! do. 

April  24... do. 

April  30 do. 

Maj3....... do. 

Mays do. 

May? do. 

Mays ..do. 

Miy  IL I do. 

May  13 do. 

May  IS... do. 

May  17 

May  19 

May  21 

May  23 ' do. 

May  25 do. 

May  28 ....do. 

May  31. ! do. 

June  3 do. 

Jtme  ft do . 

June  ft do. 

Jaw  12 do. 


.do. 
.do. 
.do. 


June  15. 
Jnoelf). 
June  21. 
June  24. 
Joiwas. 
June  28. 
June  30. 
July  3... 
July  6... 
Jiity9.., 
July  12.. 
July  15. . 
July  U. . 
July  21.. 
July  24, . 
JolyZ?.. 
July  31 


..do. 
..do. 
.do. 
..do. 
..do, 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 

IRK  174—06— 


An:!  of 

Mean 
velocTity. 

Gage 
height. 

Dis- 
charge. 

Square 

Feet  per 
ifecond. 

Feet. 

Second- 
feet. 

929 

5.46 

9.0 

.5,073 

\m 

4.70 

8.9 

4.598 

697 

6.88 

9.2 

4,795 

664 

5.04 

8.6 

3,344 

h54 

5.64 

8,4 

3. 12.5 

833 

4. 57 

9.3 

3,806 

717 

3.79 

8.H 

2, 721 

731 

4.07 

9.0 

2,9?2 

630 

3. 49 

8.6 

2,198 

652 

4.18 

8.7 

2.724 

K.52 

.'».9I 

9.2 

3.:hi 

589 

3.07 

S.5 

1,808 

m 

3.34 

8.7 

1,9,'iO 

972 

4.02 

9.6 

3.911 

l,(l2»i 

3.90 

0.  (i 

4.006 

954 

4.03 

9.1 

3.H40 

997 

4.;w 

9.  4 

4,288 

1,760 

5.  ni 

10.  2 

9,726 

1.571 

4. 68 

10,  2 

7.;t.56 

I,5.W 

5.03 

10.7 

7.829 

2,  .118 

5.0:1 

11.4 

1I.6.W 

1,833 

5.W 

Ul.7 

10,955 

1.868 

5.92 

1(1.0 

11.0.58 

I,.W7 

5.  44 

JO.  A 

H,694 

l,6.V) 

r>.  .'{7 

10.  2 

10.  .-,43 

l.t'>K4 

ti.  15 

10.  :i 

Io.;wi 

2,ir<i 

(1.  IM 

!0,'.> 

12,7.5s 

2.  474 

<i.  51 

11.0 

10,097 

2,021 

<i.  72 

12.5 

!7,«i07 

ijm 

)i.  .Vi 

12.  s 

2»i  SIO 

4.21t4 

5.  *>2 

12,7 

24. 142 

4,642 

5.5; 

i;i.2 

25.  577 

2,847 

7.12 

la.  1 

20, 204 

;i.  154 

(1.  ;n 

1  i .  !t 

l!t,07;i 

;i,  '2*w 

5.  (P.I 

1 1 .  ti 

10, 7S0 

2,K2I 

5,  ;{4 

12.7 

15.071 

;t,;i4i 

5. 74 

1 2. :. 

I't.  102 

2.(U)(» 

4.40 

10. 'J 

11,702 

2,  744 

5.(((l 

•>,7 

i:t.720 

1.'.I7« 

4.  .Vi 

•>.  4 

'.(,000 

l.:i4o 

•t74 

s.  7 

11.  .{4:. 

\*s:{ 

4.:{4 

s.  1 

4.271 

XS2 

:!.'.*7 

S.2 

;{.  :,05 

722 

^JW, 

S.  tl 

2.041 

527 

:\.ai 

T.r. 

l..vts 

:17' 

A.  is 

7.4 

i.i4;{ 

-.iHT, 

2.04 

7.  2 

7K4 

2(KI 

2. 2:i 

(>,S 

400 

17fi 

I .  :d\ 

(i.  0 

274 

141 

\.Xi 

0.  4 

1H.S 

117 

l.r.i 

♦1.  J 

177 

ids 

1 .  40 

fi. ;{ 

i:.s 

M7 

0.  S4 

ti.  A 

M 

;{.'. 

l.Ml 

.-..  9 

07 
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Discharge  jneasurementtt  of  Rio  Orande  near  San  Marcial,  N.  Mtx,,  in  1906 — Continued. 


Date. 


August  3 

August  6 

August  9 

August  12 

August  15 

August  18 

August  21 

August  24 

September  7.. 
8eptenit)er  9.. 
September  11. 
September  25. 
September  27. 
ScptemlKT  29. 

Octobers 

October  6 

October  8 

October  11.... 
October  14... 
October  17. . . . 

October  20 

October  23.... 

October  26 

October  28 


Ilydrographor. 


L.  W.  Broylcs  . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

-...do 

....do 

....do 

do 

D.  II.  West.... 

do 

do 

do 

....do 

do 

...do 

....do 

...do 

....do 


October  31 j do. 

November  3  . . . ' do . 


November  9 . . 

..     do 

November  11 .. 

do 

November  14 . . 

do 

November  17.. 

do 

November  20 . . 

do 

November  23 . . 

do 

November  25 . . 

do 

November  28 . . 

do 

November  30 . . 

do 

December  3 

Ceo.  V\ 

December  6 

do 

December  9 

do 

Deceml)er  12... 

do 

December  15 . . 

do 

Decem])cr  18.. . 

do 

December  21 . . . 

do 

DecemlMT  24. 

..   .do 

December  27... 

do 

Deceml)er  .'JO... 

do 

Area  of 
8i»ction. 


Square 

feet. 

334 

339 

334 

298 

207 

131 

80 

13 

117 

79 

61 

47 

144 

90 

92 

97 

74 

63 

70 

65 

68 

73 

84 

88 

101 

94 

255 

204 

232 

210 

196 

241 

548 

201 

446 

317 

249 

228 

220 

347 

275 

315 

127 

93 

105 


Mean 
velocitv. 


Fret  per 
second. 
2.56 
1.78 
1.91 
2.29 
2.15 
1.10 
1.20 
0.46 
2.74 
1.90 
1.52 
1.11 
1.60 
1.81 
1.71 
1..% 
1.69 
1.32 
1.39 
1.23 
1.24 
1.30 
1.50 
1.67 
1.71 
1.86 
2.90 
3.27 
2.51 
2.28 
2.45 
2.52 
2.96 
2.68 
3.42 
2.57 
2.14 
2.60 
2.74 
2.22 
2.26 
2.0.') 
1.81 
1.90 
1.77 


Gagi- 
height. 


Feet. 
7.4 
7.1 
7.3 
6.9 
6.5 
6.3 
6.0 
5.6 
7.3 
6.7 
6.5 
5.0 
6.7 
6.3 
5.9 
5.9 
5.8 
5.6 
5.7 
5.7 
5.7 
5.8 
5.9 
5.9 
6.2 
6.2 
7.1 

7.a> 

7.0 
6.8 
6.8 
7.0 
7.6 
6.9 
7.7 
7.3 
7.2 
7.2 
7.2 
7.5 
7.3 
7.4 
6.9 


Dis- 
charge. 

Second- 
feet. 
854 
602 
637 
681 
446 
146 
94 
6 
321 
150 
93 
52 
231 
163 
157 
151 
125 
83 
97 
80 
84 
95 
1'26 
147 
173 
175 
740 
667 
582 
479 
481 
607 
1,624 
539 
1,527 
815 
533 
693 

eo3 

770 
621 
647 
230 
177 
186 
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DaUy  gage  height  ^  in  feet,  of  Rio  Grande  near  San  Marcialy  N.  M  ex.,  for  1905. 


1.. 
2.. 

3.. 

4.. 

S.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
U.. 
15.. 
16.. 
17.. 
18.. 
19.. 
30.. 
21. . 
22.. 
23.. 
24.. 
25.. 


29,. 
30.. 
31.. 


Day.  Jan. 


7.8 

7.95 

8.0 

7.95 

7.8 

7.9 

7.9 

K.05 

8.15 

8.1 

8.1 

8.05 

8.0 

S.0 

8.05 

7.9 

7.9 

7.8 

8.0 

8.0 

7.95 

7.9 

7.9 

7.9 

7.9 

7.9 

7.95 

8.0 

8.0 


Feb. 


8.0 

7.9 

7.9 

8.0 

8.0 

8.a5 

8.65 

8.45 

8. 15 

7.95 

7.9 

8.0 

7.8 

7.65 

8.0 

7.9 

8.0 

8.0 

8.1 

8.25 

8.15 

8.05 

7.95 

8.0 

8.8 

8.6 

8.4.5 

8.55 


8.8 

8.75 

8.65 

9.1 

9.05 

8.95 

8.9 

8.95 

9.25 

9.25 

8.&J 

8.6 

8.8 

8.75 

8.6 

8.65 

8.95 

9.2 

9.15 

9.15 

8.8 

8.7 

8.75 

9.0 

8.9 

8.75 

8.6 

8.6 

8.7 

8.8 

8.7 


Apr. 

May. 

8.85 

10.  a5 

8.9 

10.5 

9.1 

10.65 

8.85 

11.25 

8.a5 

11.5 

8.5 

11.45 

8.4 

10.7 

8.5 

10. 15 

8.75 

9.9 

9.a5 

10.1 

9.45 

10.3 

9.6.5 

10.45 

9.95 

10.1 

9.65 

10.3 

9.55 

10.25 

9.7 

10.6.5 

9.2 

10.85 

9.1 

11.1 

9.15 

11.45 

9.3 

11.85 

9.4 

12.35 

9.5 

12.75 

9.7 

12.95 

10.3 

13.  a5 

11.0 

J2.a5 

10.45 

13.15 

10. 15 

13.2 

9.96 

13.2 

10.0 

13.15 

10.2 

13.0 

13.0     i 

June. 

12.6 
12.2 
11.95 
11.5 
11.45 
11.55 
11.9 
12.3 
12.7 
12.55 
12.5 
12.35 
11.9 
11.3 
11.0 
10.4 
10.05 
9.7 
9.3 
9.4 
9.35 
9.0 
8.8 
8.7 
8.  .5.5 
8.35 
8.2 
8.2 
8.1 
8.0 


July. 

8.a5 

7.75 

7.6 

7.5 

7.45 

7.4 

7.35 

7.3 

7.2 

?.05 

6.9 

6.8 

6.8 

6.7 

6.6 

6.6 

6.5 

6.4 

6.3 

6.2 

6.2 

6.1 

6.2 

6.a5 

6.2 

6.4 

6.25 

6.1 

6.1 

6.0 

a.9 


Aug. 

6.75 

6.9 

7.15 

7.15 

7.0 

7.15 

7.0 

7.05 

7.4 

7.2 


Sept. 


6.8 
7.3 
6.7 
6.7 
6.85 


7.0 

6.5 

6.95 

6.1 

6.8 

.5.4 

6.75 

5.3 

6.55 

6.45 

6.4 

6.3 

6.2 

6.1 

6.0 

5.8.5 

5.7 

.5.6 

.5.6 

7.  .55 

7.3 

6.2 

6.7 

6.  .5.5 

I 


Got.      Nov.  j   Dec. 


6.4  I 
6.15  ] 
6.1  I 
6.0 

.5.95 

I 

.5.a^>  ; 

.5.9 

.5.8    I 
.5.7 
,5.6 
.5.6     , 
.5.7 
.5.7    I 
,5.7    I 
5. 75 
.5,7 
,5.7 


.5.7 

5.7 

.5.8 

.5.8 

5.75 

.5.8 

5.9 

5.9 

5.9.5 

6.a5 

6.a5 

6. 


I 


6.1 

7.7 

6.1 

7.4 

6.2 

7.3 

6.3.5 

7.2 

6.4.5 

7.2 

6.5 

7.15 

6.a5 

7.25 

6.9 

7.25 

7.a5 

7.15 

6.75 

7.3 

7.05 

7.3 

7.0 

7.2 

6.9 

7.3 

6.95 

7.3 

6.9 

7.45 

6.8 

7.5 

6.8 

7.4 

6.8 

7.3 

6.8 

7.4 

6.8 

7.4 

6.8 

7.4 

6.9 

7.25 

7.0 

7.2 

8. 65 

6.9 

7.75 

6.5 

7.6 

6.4 

7.3 

6.5 

6.95 

6.5 

6.95 

6.5 

7.7 

6.5 

6.5 

N'OTB.— No  flow  Augu.st  25  to  September  5  and  September  15-24 
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Daily  discharge  in  secoml-feH  of  Rio  Grande  near  San  Marcial,  N.  M ex.,  for  1905. 


28. 

•29. 

m. 

31. 


Day. 


10. 
II. 
12. 
13. 
H. 
1-1. 
16. 
17. 
IK. 
10. 
21). 
21. 
22. 
23. 
24. 
25. 
26. 


Jan. 


370 
400 

•»  /i-iO 
6,';0 
6S.^i 

a  6r> 
470 
570 

••  570 
KIO 

1,00.'-, 

a<>20 
920 
800 

n  6'.J0 
690 
760 

"  545 
.')45 
440 

o  650 
(i5() 
590 

«  535 
5.'i0 
570 

«  590 
590 
630 
675 

o  675 


Fob. 

730 

780 

«N30 

9.30 

a30 

«970 

2,760 

2.130 

«1,180 

?20 

670 

'•770 

.500 

290 

'» 570 

.'i60 

740 

880 

980 

a  840 

770 

710 

«740 

3,220 

2,600 

2, 130 

«2,440 


Mar. 

4,090 

3,790 

03,190 

5,620 

15,350 

4,840 

4,600 

"4.630 

j  4,830 

n4,«n» 

'  3,9r)0 

o3,.340 

I  3,560 


j  3,.')00 
n.3,340 
3,370 
3,. 540 
o3,600 
;  3,490 
j  3,49tl 
12,720 
2,600 
2,660 
"2,970 
2,78«) 
2,490 
«2,2<K) 
2,280 
2,560 
2,840 
«2.7J0 


Apr. 

2,910 
2,970 

« 3,210 
2,. 560 
2,1-20 

o 1,810 
1,730 
1,810 

«2,a'iO 
2,720 
3,600 

"4,030 
4,690 
4,090 

« 3,900 
4,200 
3,900 

« 3,840 
3,910 
4,140 

"4,290 
4,840 
5,950 

"10,280 
14,160 
9,210 
7.210 
6,610 
6,760 

"7,360 


■| 


May. 

7,500 

7,6;i0 

"  7, 790 

10,830 

al2,2(M) 

12.120 

"10,950 

!  10,010 

"10,. 560 

9,630 

|«8,6<»0 

I  10,620 

"10,040 

I   10,700 

"10,160 

I  11,760 

"12,. 560 

13,710 

"15,:»0 

i   16,. 5.50 

jnl7,:j.50 

I  2.3,400 

"28,600 

j  29,070 

"2.3,. 540 

28,  (KX) 

27, 100 

"25,. 580 

23,600 

20,4.30 

"19. (KM) 


June.     July. 


19,360 
19,660 

"19,970 
17,110 
16,350 

"16,480 
15,810 
15,440 

'»15,070 
15,930 
17,390 

"18,460 
16,370 
13,. 570 

"12,170 
11,880 
12.800 

"13,7.30 
10,9,50 
10, 170 

"8,810 
7,480 
6,?20 

"6,. 340 
5,. 300  I 

"4,080  i 
3,. 500  ; 

"3,. 500  i 
3,070 

"2,640  I 


2,770 

1,990 
«1,600 

1,375 

1,260 
»I,145 

1,045 
965 

"78.5 
665 
.545 

"4a5 
465 
370 

a  275 
275 
230 

"190 
185 
180 

"  175 
170 
165 

"160 
120 
120 
"80 
70 
70 

a5 

"65 


Aug.  1  Sept. 

I 


405 

49.5 

0  645 

645 

570 

"645 

570  : 

580  \ 

"700  , 

670  I 

645  I 

"710 

620 

.590 

"470 

.3.50 

'255 

"145 

125 

110 

"95 

60 

•25 

"5 

0 

0 

0 

0 

0 

0 

0 


0 
0 
0 
0 
0 

180 
«.320 

1.50 
"1.50 

195 

«a5 

.50 

10 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

".50 

470 

"400 

14,5 

"230 

210 


Oct. 


180 

170 

165 

160 

"160 

0  1.55 

1,50 

"125 

105 

85 

"85 

a5 
a5 

"95 
95 
85 

"80 
80 
85 

^85 
K5 

"95 
95 
90 

ia5 

"125 
135 

«1,50 
160 
160 

"170 


Nov.      Dec 


160 
160 

«175 
220 
260 
285 
375 
550 

aG90 
450 

"665 
580 
510 

"550 
530 
480 

"480 
480 
480 

"480 
480 
.540 

"605 

3,720 
"1,920 

1,620 

1,160 

"620 

620 

"1,530 


1,530 
990 

a  815 
680 
610 

a505 
585 
605 

<t565 
6.55 
655 

a605 
660 
660 

a  740 
770 
695 

O620 
645 
645 

<i645 
515 
445 

a230 
175 
160 

a  175 
180 
185 

<>185 
1S5 


J  Meter  measurements. 


Kstirnated  mtmthlij  dinchnrge  of  Rio  Grande  n^'ur  San  Marcial,  \.  M ex.,  for  1905. 


Month. 


Diseharge  in  swond-feet. 

Mean. 


Janiuiry 

Febniury 

Mareh 

April 

May 

June 

July 

AUj?ll8t 

September 

October 

November 

December , 

The  year. 


1,«»5 

3,220 

5,6*20 

14,160 

29,070 

19,970 

2,770 

710 

470 

180 

3,720 

1,530 

29,070 


Minimum. 

370 

290 

2,200 

1,730 

7.. 500 

2,640 

65 

'     0 

0 

80 

160 

160 


6.36 

1.1.50 

3,, 544 

4,695 

15,649 

12^004 

.582 

327 

89 

120 

713 

559 


Total  in 
acre-feet. 


39.114 

63,868 

217,904 

279.392 

962,221 

7 14, -268 

35,782 

20,093 

5,276 

7,349 

42,397 

34,344 


3,339         2,422,008 
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RIO   GRANDE    NEAR  EL  PASG,   TEX. 

This  station  was  located  at  the  pumping  house  of  the  siiielUT  company,  3  miles  north  of 
El  Paso,  Tex.  The  bed  of  the  stream  here  is  composed  of  nmd,  constantly  shifting  and 
changing.  May  1,  1897,  the  station  was  placed  under  the  charge  of  W.  W.  Follett,  con- 
sulting engineer,  International  (Water)  Boundary  Commission,  and  by  him  removed  1  mile 
farther  up  the  river  to  Courchesne's  limekiln. 

Tl^e  left  bank  of  the  river  is  formed  by  the  lcK»st^  rock  fill  of  the  At^-hison,  Topeka  and  Santa 
Fe  Railway  embankment  and  will  not  overflow.  The  right  bank  is-not  so  g<KHi,  lM»ing  made 
ground  and  subject  to  overflow.  The  bottom  of  the  river  here  has  als<i  proved  unstable,  scour- 
ing on  a  rise  and  filling  on  a  fall  of  the  river.  During  the  .spring  flcKid  of  1905  the  right 
bank  began  to  erode  and  receded  about  60  or  80  feet.  This  has  left  a  bad  low-water  .s<»ction. 
There  is  a  lai^e  shifting  bar  about  mid  stream.  It  is  still  the  l)est  site  for  a  station  in  the 
vicinity  of  El  Paso,  however,  jis  the  entire  Ix^d  is  constantly  shifting  for  many  miles  alK)ve 
and  below.  On  account  of  the  shifting  lied  the  only  accurate  method  of  e^stimating  the 
daily  dischaige  is  by  taking  a  large  number  of  me4isurements.  In  extreme  high  water  the 
bottom  overflows  slightly  for  a  width  of  200  feet  l)eyond  the  right  cable  support. 

Discharge  measurements  are  made  by  means  of  a  caVjIe  of  410  feet  .span,  car,  tiigged  wire, 
and  guy  wire.     The  initial  point  for  soundings  is  the  cjible  support  on  the  left  bank. 

River  heights  were  measured  at  the  masonry  pump-foundation  pier.  The  pier  was  torn 
down  in  October,  1902,  so  an  inclined  wooden  gage  was  e.stabli.shed  .some  fiO  feet  upstn»am. 
This  u  a  timber  bolted  to  steel  bars  set  with  cement  in  holes  drilled  in  .solid  rock.  The 
range  between  high  and  low  water  is  al)out  11  feet.  The  l)ench  mark  is  a  one-half  inch  iron 
bolt  set  in  solid  rock  at  the  head  of  the  gage;  elevaticm,  13.00  fwt  above  the  datum  of  the 

The  observations  at  this  station  during  1905  have  l)een  made  under  the  din^ction  of  the 
United  States  section  of  the  International  (Water)  Boundary  Conunissioii.  The  hydrog- 
r&pher  is  W.  L.  'Follett  and  the  gage  reader  is  Valmore  Courchesne. 

Information  in  regard  to  this  station  is  C4)ntained  in  the  following  publications  of  the 
United  States  Geologiail  Survey  (Ann=:Annual  Report;  Bull  =  Bulletin;  WS^Water- 
Supply  Paper) : 

CroM  section:  Ann  18.  iv,  p  258. 

Description:  .\nn  14.  iv,p  114;  18.  Iv.  pp  257-259;  Bull  131.  p  40;  14(),p  178;  WS  10,  p  1.32;  2H.p  13);  37, 
pp  2CJ-284:  .%,  p  352;  66.  p  70;  84,  p  181;  99.  pp  37H-379;  1.T2.  pp  07-08. 

Diicharge:  Ann  IS.  Iv,  p  259;  Bull  140,  p  179;  WS  10.  pp  132-133;  28,  p  120;  37,  p  284;  50.  p  353;  m,  p  70; 
W.  pp  181-182;  99.  pp  379-381;  132.  pp  08-09. 

Diichai;^,  mean  daily:  WS  132,  p  70. 

Dischaige,  monthly:  Ann  11,  H.  p  99;  12,  li,  pp  350,300;  13,  iii,  p  04;  14.  iv.  pp  114-115;  19,  iv.  p  3«N);  20 
Iv.  pp  35S,  372;  21,  iv.  p  262;  22,  iv,  p  ,353;  WS  75,  p  155;  84,  p  183;  99.  p  :i82;  1.32.  p  71. 

Dischaigp,  yearly:  Ann  11,  li,  p  54;  13,  iii,  p  99;  20,  iv,  p  58. 

Onge  blights:  Buli  131.  p  47;  140,  p  179;  WS  11,  p  07;  10.  p  13:i;  '28,  p  1-28;  37.  p  '284;  50,  p  353;  (Mi,  p  70; 
S4.  p  IX?;  99,  pp  .381-382;   132,  p  09. 
Hydrogmpba:  Ann  12.  ii,  p  280;  14,  ii.  p  114;  19.  iv.  p  3iW;  21,  iv,  p  2«i:{;  22.  iv.  p  353;  WS  75,  p  15«i. 
niung  taWe«:  Ann  19.  iv,  p  389;  Bull  131,  p  47. 
Sediment  observations:  Ann  11,  li,  p  57. 


Digitized  by 


Google 


50  STREAM    MEASUREMENTS    IN    1905,   PART    X. 

Discharge  measurements  of  Rio  Grande  near  El  Paso^  Tex.,  in  1905. 


Date. 


Hydrographer. 


January  3 Valraore  Con  rcheanc . 

January  8 do 

January  11 do 

January  14 do 

January  18 do 

January  21 ' do 

January  24 do 

January  28 do* 

January  31 do 

February  3 ' do 

February  7 do 

February  10 do 

February  12 , do 

February  15 do , 

February  19 do 

February  21 do , 

February  2ri do 

February  '28 do 

March  3 do 

March  8 ' do 

March  12 do 

March  15 do 

March  18 ' do , 

March  21 ' do 

March  24 do 

March  31 do 

April  3 ' do 

April  6 do 

April  9 do 

April  14 do 

April  17 ' do 

April  20 ' do 

April  24 ' do 

April  29 do 

May  2 1 do 

May  6 do 

Ma y  9 do 

May  12 do 

Ma^'  16 do 

May  20 do 

May  '2:i do 

May  25 ' do 

May  28  « do 

May  30a ! do 

June  2  o do 

June  6 do 

June  9 1 do 

June  12 ! do 

June  15 ' do 


June  18 

do 

June  21 

do 

June  25 

do 

Juno  27 

do 

Area  of 
section. 


Mean         Gage  Dis- 

velocity.     height,      charge. 


fl  Includes  overMow  sections. 


V 

Feet  per 
second. 

Feet. 

Second- 
feet. 

224 

1.64 

6.4 

.367 

228 

1.68 

6.3 

384 

316 

2.42 

7.2 

76.^ 

395 

2.57 

7.6 

1,014 

314 

2.45 

7.2 

760 

267 

2.34 

-7.0 

625 

225 

2.05 

6.4 

461 

220 

2.38 

6.7 

•>38 

210 

2.18 

6.5 

458 

222 

2.20 

6.6 

488 

223 

2.20 

6.6 

490 

268 

2.49 

7.0 

668 

404 

2.52 

7.6 

1.017 

274 

2.14 

6.8 

.^87 

293 

2.46 

7.2 

?21 

464 

2.71 

8.0 

1,258 

360 

2.45 

7.4 

881 

438 

.3.11 

8. 15 

1,364 

588 

4.36 

9.2 

2,J62 

861 

4.21 

9.9 

3,625 

1,126 

4.36 

10.8 

4,911 

670 

5.14 

9.8 

3,445 

582 

4.78 

9.8 

2.782 

801 

3.iKi 

10.3 

3, 170 

690 

3.34 

9.7 

2.307 

62<> 

2.69 

9.3 

i.eiM 

808 

2.55 

9.9 

2,060 

737 

3.01 

9.9 

2,222 

516 

2.76 

8.9 

1.423 

798 

3.67 

10.35 

2.932 

804 

4. -23 

10.6 

3,397 

757 

3.92 

10.3 

2,971 

820 

4.39 

10.9 

.3,596 

l,2ft'5 

5.42 

12.75 

7,014 

912 

5.67 

11.4 

.5.170 

1,253 

5.18 

12.5 

6,490 

1,633 

5.97 

13.5 

9,755 

1.063 

5.50 

11.5 

5,847 

1,385 

4.40 

12.0 

6,098 

1,201 

5.05 

12.3 

6.065 

1,715 

5.67 

13.9 

9,717 

1,870 

5.27 

14.6 

9,859 

3,722 

4.51 

15.6 

16,795 

4,094 

4.62 

15.9 

18,924 

3,806 

5.44 

16.1 

20,722 

2,930 

5.46 

14.35 

15,933 

2,738 

6.43 

14.8 

17,609 

3,549 

6.67 

14.9 

23.683 

3,607 

6.54 

14.9 

•23,501 

2,517 

6.73 

13.8.') 

16,93.1 

1,162 

6.29 

12.4 

7,312 

1,151 

4.97 

11.1 

5,?24 

1,080 

4.23 

10.5 

4,565 
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Dlficharge  meaaxiremerUs  of  Rio  Orande  near  El  Paso,  Tex.j  in  1905 — Continued. 


Ilydrographer. 


June  30 Valmorp  Coiirchoanp  . 

July  3 ' do 

July  7 do 

July  10 do 

July  13 do 

July  16 do 

July  19 do 

July  22 do 

July  25 do 

July  28 1 do 

July  31 do 

August  3 do 

August  7 do 

August  10 ' do 

August  12 W.  L.  FoUett 

August  15 W.  W.  Follett 

August  18 do 

August  21 do 

August  24 do 

August  27 ' do 

August  30 '  W.  L.  Follett 

September  2 do 

September  5 ' do 

Septembers ! do 

September  11...' do 

September  12. . . ' do 

September  14 ... ' do 

September  17... do 

September  20 do 

September  23...' do 

September  26... do 

September  29 ... ' do 

October  2 1 do 


October  5 

...do 

Octobers 

do 

October  11 

do 

October  14 

do 

October  17 

do 

October  20     ... 

do 

October  23 

do 

October  26 

do 

October  29 

do 

November  1 do . 

November  4 do . 

November  7 do. 

Novanber  10. do . 

November  15...' do. 

November  18. do . 

November  21 ... ' do . 

November  24 ... ! do . 

November  27 do . 

November  30 do. 

Decembers i do. 


-\rea  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Feet. 

Dis- 
charge. 

Square 
}eet. 

Feet  per 
ftecond. 

Second- 
feet. 

1.031 

3.30 

9.5 

3,  .398 

937 

2..V, 

8.9 

2,388 

669 

2.07 

8.1 

1,.'J83 

ri02 

2.04 

7.6 

1.024 

363 

1.91 

7.4 

694 

299 

1.58 

7.1 

471 

239 

1.74 

6.8 

415 

216 

1.79 

6.7 

386 

283 

1.65 

6.8 

435 

223 

1.84 

6.8 

410 

174 

1.50 

6.5 

261 

149 

1.33 

6.3 

198 

369 

1.97 

7.3 

726 

307 

1.86 

7.0 

572 

481 

2.04 

7.7 

979 

270 

1.81 

6.8 

488 

197 

1.52 

6.4 

300 

156 

1.28 

6.2 

199 

1*23 

1.19 

6.0 

146 

97 

1.02 

5.8 

99 

75 

0.75 

5.6 

56 

52 

0.67 

5.4 

35 

34 

0.91 

5.4 

31 

35 

0.91 

5.4 

32 

33 

0.82 

5.3 

27 

113 

1.24 

6.2 

140 

88 

1.27 

5.9 

112 

68 

1.13 

.'i.7 

77 

32 

1.47 

5.5 

47 

20 

0.95 

5.25 

19 

16 

1.00 

5.2 

16 

92 

1.66 

6.2 

153 

113 

1.76 

6.45 

199 

85 

1.53 

6.0 

130 

•       72 

1,25 

5.8 

90 

45 

1.31 

5.6 

59 

38 

1.16 

5.5 

44 

28 

0.86 

5.4 

24 

23 

1.00 

5.3 

•23 

27 

1.15 

5.35 

31 

30 

1.30 

5.4 

30 

34 

1.15 

5.4 

39 

35 

1.03 

5.5 

30 

58 

1.26 

5.65 

73 

83 

1.37 

5.81") 

114 

148 

1.36 

6.2 

202 

216 

1.83 

0.75 

3a-, 

217 

1.58 

6.7 

342 

208 

1.49 

6.6 

.309 

222 

1.51 

6.6 

335 

569 

2.51 

8.05 

1,426 

772 

2.06 

8.35 

1,588 

659 

2.05 

8.2 

1,349 

Digiti 
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Discharge  meaauremenia  of  Rio  Grande  near  El  Paso ,  Tex. ,  in  1905 — Continued. 


Date. 


Hydrographer. 


December  6 

December  9 do 

December  12 do 

December  Ifi do 

December  18 do 

Decerat>er21 .. .' do 

December  24  ... ' do 

December  27 do 

December  30 ..  J do 

i 


W.  L.  Follett. 


Area  of 
SHJtion. 

Mean 
velocity. 

Feet  per 
secowl. 

Gage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet. 

Second- 
feet. 

4-26 

1.62 

7.25 

691 

374 

1.45 

6.9 

541 

375 

1.59 

7.0 

595 

:i.=>2 

1.63 

7.0 

572 

33.'i 

1.73 

7.0 

581 

334 

1.65 

6.a5 

5.50 

304 

1.49 

6.9 

454 

300 

•     1.62 

6.9 

486 

201 

1.38 

6.3 

278 

5. 

6. 

7. 

8. 

9. 
10. 
II. 
12. 
13. 
14.. 
15. 
16. 
17.. 
18. 
19.. 
20.. 
21. 
22.. 
23. 
24. 
25. 
26. 
27. 
28., 
29. 
30. 
31.. 


Daily  gage  height,  in  feel,  of  Rio  Grande  near  El  Paso,  Tex.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

J 

6.4 
6.4 
6.4 
6.3 

6.5 
6.5.'> 
6.5.5 
6.5 

9.05 
9.2 
9. 15 

2 

:i 

4 

9.4 

6.2.J 

6. 25 

6.3 

6.3 

6.3 

6.85 

7.2 

7.2 

8.a5 

7.7 

7.5 

7.4 

7.3 

7.2 

7.0 

7.0 

6.95 

6.7 

6.6 

6.4 

6.4 

6.55 

6.75 

6.7 

6.6 

6.5 

6.5 


6.6 

6.6 

0.7 

7.2.5 

8.  a') 

7.a5 

7.3 

7.0 

6.8 

6  S 

6.7 

6.45 

7.2 

8.05 

7.95 

7.6 

7. 75 

7.6.5 

7.45 

7.5 

7.65 

8.  a) 


Apr. 


9.7 
9.6 
9.^5 
,9.95 
10.1 
10.8 
10.8 
10.8 
10.4 
10.  a5 
9.9 
9.9 
9.9 
9.7 
9.7 
10. 1 
10.3 
10.3 
10.05 
9.75 
9.  .5.5 
9.55 
9.75 
9.6 
9.45 
9.3 
9.3 


May.    June.    July.     Aug. 


9. 8.5 
9.a5 
9.7 
9.9 
9.6 
9.2.5 
8.9 
8.85 
9.0 
9.2 
9. 75 
10.3.5 
10.8 
10. 85 
10.6 
10.0 
10.5.5 
10.3;5 
10.3 
10.3 
10.7 
11.0 
11. 3.5 
12. 15 
13.0 
13.1 
12.9 
12. 15 


11.5.5 

11.4 

11.6 

11.7 

12. 15 

12.45 

12.9 

13.3 

13.5 

12.9 

11.75 

11.5 

11.65 

12.  a5 

12.2 

12.a5 

11.9 

12.  a5 

12.2 

12.35 

12.7 

1.3.3 

13.9 

14.3 

14.  a5 

15. 0 

1.5.3 

15.5^5 

15. 75 

1.5.9 

15.9 


16.a5 
16.1 
1.5.9.5 
1.5.4 
14.95 
14.25 
13.8.5 
1.3.85 
14. 75 
14.5 
14.5 
14.9 
14.75 
14.9 
14.8.5 
14. 8.5 
14.35 
1.3.9 
13.35 
12.8 
12.4 
12.0 
11.85 
11.4 
11.1 
10.7 
10.5 
10. 15 
9.9 
9.6 


9.  .15 

9.15 

8.9 

8.7 

8.6 

8.45 

8.2 

8.(k5 

7.85 

7.6.5 

7.6 

7.6 

7.45 

7.3 

7.2 

7. 1 

7.0 

6.9 

6.8 

6.75 

6.7 

6.7 

6.9 

6.a5 

6.8 

6.6.5 


6.55 
6.5 


6.5 

6.4 

6.35 

6.3 

6.3 

6.4 

7.3 

7.15 

6.95 

7.05 

7.0 

7.65 

7.4 

6.9.5 

6.8 

6.a5 

6.5 

6.4 

6.3 

6.2 

6.2 

6.a5 

6.0 

6.0 

.5.95 

5.8 

5.8 

5.75 

5.6 

5.55 

5.5 


Sept.      Oct.   I  Nov. 


5. 45 

5.4 

5.4 

5.4 

.5.4 

.5.4 

5.4 

5.4 

5.4 

5.3 

.5.3 

.5.9 

.5.a5 

5.9 

5.9 

5.8 

5.7 

5.6 

5. 5.5 

5.5 

5.4 

5.  .15 

5.  Z5 

5.2 

5.2 

5.2 

5.2 

5.8 

6.25 

6.a5 


6.65 

6.4 

6.2.5 

6.1 

6.0 

6.0 

.5.9 

.5.8 

.5.8 

5.6.5 

5.6 

.5.6 

5.5;5 

5.5 

5.45 

5.4 

.5.4 

.5.4 

5.4 

5.3 

5.3 

5.3 

.5.3 

5.4 

5.4 

5.4 

.5.4 

5.4 

5.4 

5.45 


5.5 

.5.6 

5.6 

.5.a5 

.5.7 

5.7 

5.8.5 

6.0 

6.05 

6.2 

6.3 

6.15 

6.65 

6.7 

6.7 

6.7 

6.7 


6.6 

6.  .55 

6.55 

6.6 

6.8 

6.9 

7.8 

8.25 

8.75 

8.3 


Dec. 

7.75 

7.^5 

8.2 

7.9 

7.55 

7.25 

7. 1 

7.0 

6.9 

6.8 

6.85 

7.0 

7.05 

7.05 

7.0 

7.0 

7.1 

7.0 

7.15 

7.05 

7.0 

6.95 

6.85 

6.9 

6.95 

6.9 

6.8 

6.55 

6.3 

6.3 

6.2 
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Daily  discharge,  in  second-feet,  of  Rio  Grande  near  El  Paso,  Tex.,  for  1905. 

May.      June.     July.     Aug.     Sept.     Oct.   I  Nov.      Dec. 


Day.         Jan.   i  Feb. 


9.. 
10.. 
II. 
12.. 
13.. 
14.. 
IS.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 


29.. 
30. . 
31.. 


405 
385 

«3a5 
340 
330 
.340 
370 

0385 
385 
620 

o765 
7a5 

1.2d0 
»1,075 
950 
800 
830 
»770 
&30 
625 
60.5 
540 
515 

a  460 
460 
500 
555 

a  540 
500 
460 

0460 


460 

475 

a  475 

460 

460 

460 

1490 

490 

550 

0820 

1.290 

ol,(i50 

860 

695 

a.585 

.585 

550 

460 

i?JO 

,290 

,220 

1,000 

1,100 

1,035 

0910 

j      975 

I  1,070 

01,300 


800 

.585  ' 

830 

550  , 

o770 

460  \i 

aio 

OT20 

62.5 

1,290 

O60.5 

ol,220   * 

Mar. 

2,390 
2,560 

o2,.500 
2,860 
3,320 
3, 170 
3,700 

03,700 
3,910 
4,910 
4,910 

o4,910 
4,3.30 
3,810 

o3,500 
3,370 
3,150 

02.700 
2,700 
.3,020 

0,3, 170 
.3.  170 
2,810 

o2,380 
2,080 
2,080 
2,380 
2,150 

j  1,920 

i  1,690 

ol,690 


Apr. 

1,880 
2,060 

02,030 
1,960 
2,040 

12, -220 
1.980 
1,700 

51,420 
1,370 
1,530 
1,740 
2,310 

02,9.30 
3,760 
3,850 

o3,400 
3,400 
3,330 

03,010 
2,970 
2,970 
3,380 

o3, 780 
4,430 
.5,900 
7,  .500 
7,700 

o7,.300 
5,900 


5,380 

o5, 170 
5,410 
.5,530 
6,070 

o6,430 
7,800 
9,100 

o9,760 
8,  ."SOO 
6,350 

o5,a50 
.5.960 
6,  .570 
6,680 

o6,200 
5,740 
5,880 
6,020 

a  6, 180 
6,980 
8,  .360 

o9,720 

9.800 

010,210 

12,  MO 

14, 720 
016,450 

17,860 

18,920 
018,920 


20,270 

020, 720 

20,320 

18.  MO 

17.620 

o|.5,a30 

14,190 

14,190 

017,410 

18.300 

20,190 

023,680 

2:?,  050 

23,6'20 

'J23.270 

23,270 

20,100 

017,250 

13,620 

9,970 

o7,310 

6,820 

6,640 

6,090 

o5, 720 

4,950 

o4,.'i60 

4, 150 

3,860 

0,3,510 


July. 

3,KiO 

2,810 
o2,390 

2.1.30 

2,000 

1,820 
ol,5I0 

1,350 

1,200 

01,060 

970 

910 

t  7.^5 
630 
545 

0  470 
450 
430 

o4l5 
400 
.385 
oiiS.'i  I 
48.'!  ' 
510 

0  435 
385 
360 

o.3St) 
410 
28.'-. 

o260 


Aug. 

260 
230 

o2I5 
300 
•200 
2.50 

0  725 

.545 

0  595 
570 

«950 
810 
:i65 

o490 
415 
,34.5 

O300 
250 
200 

a  200 
160 
145 

0  14.5 

\m 

100 
olOO 
R5 
55 
o50 
45 


40 

2:jo 

0  3.5 

1,035 

0  35 

0  195 

60 

96.5 

.^5 

170 

60 

ol,.3.50 

30 

145 

0  75 

1.140 

O.30 

O1.30 

85 

895 

30 

130 

85 

o690 

.30 

110 

olI5 

6-2.5 

o35 

o90 

150 

.58.5 

30 

90 

165 

O.540 

30 

65 

o'iOO 

500 

o25 

o60 

'2:J5 

525 

alio 

60 

255 

a.595 

115 

50 

.360 

vco 

olio 

o45 

380 

6-20 

110 

.%5 

0380 

0.570 

90 

25 

370 

575 

o75 

0  2.5 

355 

6;«) 

60 

2.5 

0340 

O.580 

.50 

2.5 

310 

6.55 

"45 

o25 

310 

6a5 

3.5 

•2.5 

»310 

O.580 

.30 

•25 

3a5 

5.30 

020 

O.30 

315 

4.55 

15 

40 

o.3;j5 

o  4.55 

15 

40 

48.5 

480 

ol5 

o4<l 

560 

475 

15 

40 

O1.240 

o  4.50 

110 

40 

1,5.30 

36.5 

ol65 

o40 

1,870 

280 

140 

40 

o  1,560 

O280 

40 

245 

o Meter  measurements. 


Estimated  monthly  discharge  of  Rio  Grande  near  El  Paso,  Tex.,  for  1005. 


Month. 


Discharge  in  sccoiul-fwt. 


Maximum.    Minimum.      Mean. 


Total  in 
acre-f(>et. 


January 

February , 

March 

April , 

May 

June 

July 

.\UgUBt 

September 

October 

November 

I>ecember 

The  year 


.3.30 

460 

1,690 

1,370 

5, 170 

.3,510 

260 

45 

15 

2.5 

35 

245 


.5M 

780 
3,06.5 
.3,  .326 
8,879 
14,. 304  I 
9.56 
.3'22  I 
56  ' 
69  I 
428  I 
610  ! 


.^5, 

43, 

188, 

197. 

.545, 

851, 

58, 

19, 

3, 

4, 

25, 

37, 


920 
.309 
489 
911 
950 
147 
800 
785 
322 
22.5 
458 
478 


15 


2,782 


2,011,794 
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STREAM    MEASUREMENTS    IN    1905,    PART    X. 


RIO  GR^VNDE  ABOVE  PRESII>IO,  TEX. 


This  station  was  established  April  4,  1900,  by  the  International  (Water)  Boundary  Com- 
mission. It  was  9  miles  above  Presidio  and  above  the  mouth  of  Rio  Conchos,  one  of  the 
principal  tributaries  of  the  Rio  Grande,  and  about  200  miles  below  El  Paso.  The  station 
wa.s  in  a  straight  stretch  of  the  river,  but  in  the  bight  of  a  long  bend.  In  1903  the  river 
l)egan  to  erode  a  cut-off  across  this  l)end  and  the  spring  flood  of  1905  deepened  this  channel 
to  such  an  extent  that  more  water  passed  through  it  than  through  the  station,  and  it  be- 
came necessary  to  abandon  its  location.  In  September,  1905,  the  station  was  moved  8 
miles  farther  upstream  and  rebuilt.  Its  location  is  far  enough  above  the  mouth  of  Rio 
(V)nchos  to  l)e  free. from  the  effects  of  backwater  from  that  stream. 

The  river  is  nearly  straight  for  one-fourth  mile  above  and  l>elow  the  new  location.  Both 
banks  overflow  slightly  in  extreme  flood,  but  no  large  amount  of  water  passes  out.side  the 
measured  section.  The  bed  is  shifting  sand.  The  banks  are  fairly  solid,  but  would  erode 
if  a  heavy  current  should  strike  them. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  guy  wire. 
The  initial  point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  an  inclined  scantling  fastened  to  post-s  sunk  in  the  ground.  Tlie  bottom  of 
the  river  was  gage  height  1.5  feet  September  21,  1905,  and  marks  showed  high  water  to  be 
9.5  feet.  The  bench  mark  is  tlie  top  of  a  mesquite  post  level  with  the  ground  back  of  the 
left  guy -cable  deadman;  elevation,  9.35  feet  alx>ve  the  datum  of  the  gage. 

The  observations  during  1905  were  made  under  the  direction  of  the  United  States  sec- 
tion of  the  International  (Water)  Boundary  Commission.  The  hydrographer  was  Jas.  P. 
Hague,  and  the  gage  reader  was  Preciliano  Spencer. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

Descripllon:  WS  50,  p  355;  m,  p  72;  H4,  p  177;  99,  p  373;  132,  p  71. 

Discharge:  WS  50,  p  355;  66,  pp  72-73;  M,  p  178;  99,  pp  373-375;  132,  p  72. 

Discharge,  mean  daily:  WS  132,  p  74. 

Discharge,  monthly:  Ann  22,  iv,  p  3.VJ;  WS  75,  p  157;  84,  p  179;  99.  p  376;  i;{2,  p  75. 

Gage  heights:  WS  50,  p  XVy,  66,  p  73;  84.  p  178;  99,  pp  375-376;  1.32,  p  73. 

Discharge  metumrements  of  Rio  Grande  above  Presidio,  Tex.,  in  1905. 


Date. 


Januarys  . . 

January  <i  . . 
January 9  .. 
January  12  . 
January  15. 


Hydrographer. 


Jits.  P.  Hague. 

do 

do. 

do 

do 


Jatuiary  18. do. 

..do. 
..do. 
..do. 


Jauuury  21 . 
January  24. . 
Jauiwry  27., 

January.'*) ' do 

Keliruary  2 '.....do 

February  5 ' do 

Feliruary  8 do 

Kiihruary  II. . .' do 

Kebruary  14. .  J do 

Febniary  17. .  .1 do 


Febniarv  20.. . 

..      do   .... 

June  17« 

dn .    . 

June  21o  .  

do 

"  Channel  only.  Bottoms  overflowpd.  The  channel  was  carry 
charge  at  the  station.  The  actual  discharge  wad  computed  fro 
Premdo  station,  aud  ol  Cuuchus  Kiver. 


.Vis. a  ul 
i»eetioii. 

Mean 
velocity. 

Square 
feet. 

Feei  per 
secofto. 

158 

2.04 

145 

2.03 

143 

1.96 

140 

1.91 

167 

2.07 

213 

2.98 

205 

2,70 

186 

2.52 

171 

2.29 

163 

2.2S 

169 

2.m 

171 

2.35 

1.5.1 

2.06 

1.59 

2.13 

163 

2.12 

200 

2.71 

161 

2.37 

1,489 

4.10 

1.3.13 

3.61 

Gage     1      Dis- 
hetgot.  I  charge. 


reei, 

3.55 
3.4 

3.4 

3.3 

3.6 

4.2 

3.'.J5 

3.8 

3.7 

3.  .15 

3.55 

3.7 

3.5 

3..1+ 

3.55 

3.9     I 

3.6 

8.8    I 

8.6     [ 

iWiZ  Igsb  than 50  percent  of  the 
>ni  daily  gage  heights,  the  Quw 


Second- 
feet. 

.123 

295 

■280 

267 

346 

634 

.154 

409 

392 

371 

354 

401 

320 

33.1 

349 

541 

381 

6,109 

4,8^ 

total  di8- 
of  lower 
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Disditw^  measurernerUs  of  Rio  Orande  above  Presidio,  Tex.,  in  1905 — Continued. 


June  24  « 
Jtino27o 
Jnly  1 « 
July  5  a 
July  88 
July  11. 
July  H. 
July] 
July  19  fe 
July  21 . 
July  24. 

July  27 

July  30., 

Augusta 

August  5 

August  8  .  . . . 

August  10 

August  13 

August  16 

August  19..., 

August  22 

August  25 

August  27 

August  30 

September  2.. 
September  5. . 
September  7. . 
September  10, 
September  13. 
September  16. 
8eptemlx»r  18..! do. 


Jus.  P.  ITngiie 
.do 
do 
do 
.do 
do 
do 
do 
do 
do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


8epteral>er  21 . 
SeptemlxT  26  e 
Septemljej-  29. , 

October  2 

October  ^ 

October  8 

October  11  .... 
Octot>erl4  .... 
October  17.... 
October  ao.... 
October  23..,. 
October».... 
NoTember  1 . . . 
November  5 . . . 
November  8 . . , 
November  11 ,, 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Area  of 
SI*  t  ion. 

Mean 
velocity. 

Gage 
height. 

Dia- 
oharge. 

Souare 

Feet  per 
»t€ond. 

FeeL 

Secondr- 

feef. 

1.322 

3.34 

8.5 

4,411 

1,301 

:i.a3 

8. 5 

4,;i:u 

1,2«9 

2.97 

?*.2 

.3.771 

i.(W7 

2.4:i 

7.0 

2.(itis 

917 

i.ai 

6.2 

1,774 

671 

2.13 

5.0 

l,4n2 

422 

2.91 

4.2 

1,2-26 

526 

3.48 

5.6 

l.-HJiO 

633 

3.61 

6.05 

2.  2.H;-, 

507 

3.  .58 

5.  5 

I.H14 

456 

3.37 

.^.2 

!,.VJ7 

21« 

3. 16 

3.65 

032 

290 

3.14 

3.6 

012 

338 

2.67 

3.7 

003 

a33 

2.79 

3.7 

020 

232 

2.02 

2.6 

460 

235 

'2.m 

2.7 

tuui 

223 

1.87 

2.6 

416 

259 

2.12 

3.0 

540 

26.5 

2.13 

3.0 

•,*i5 

260 

2.03 

2.8 

528 

22.5 

1.89 

2.4 

426 

201 

1.61 

2. 15 

.{23 

213 

1..W 

2.2 

;t:io 

127 

1.57 

1.8 

2<X) 

171 

1.77 

2.3 

.102 

4Ht 

4.m» 

5.  4 

1,712 

2K2 

2.20 

.3.  15 

020 

277 

2.13 

3.0 

.'»00 

70 

1.51 

1.5 

Kr. 

.S() 

1 .  69 

1.5 

135 

71 

1..V. 

1.5 

111 

75 

1.57 

3.0 

IIS 

a'l 

!.«'.<-> 

2.  W 

HIH 

ivi 

1.52 

2,  75 

«»(» 

54 

1.44 

2.  7 

7K 

ti;t 

1.41 

2.  7 

S9 

m 

i.:in 

2.7 

02 

.'h't 

i.;i-s 

2.7 

73 

"t(i 

j.:io 

2.7 

73 

t\2 

1.  '^) 

2.7 

.KO 

w 

i.;ii 

2.  7 

70 

45 

1.16 

52 

m 

1.11 

2.  ft 

51 

:u 

i.im 

2.  5 

.16 

4.S 

1 . 2.1 

2.  t>5 

5t) 

i;i(» 

i.tKi 

;t.  4 

220 

November  14...' do 

o Channel  only.    Bottoms  <»verflowed. 
thar^  at  the  stAtion. 


The  eh  unel  was  carrying  loss  than  .50  per  cent  of  the  total  dis- 

,      The  actual  discharge  wji-  computed  from  daily  gage  heights,  the  flow  of  lower 

Presidio  station,  and  of  Conclios  Uiver. 
^Channel  only.     Bottom.n  overflfnvjMl.     Ovcrfl'W  cea.sed  at  5.5  feet  on  gage 

f Station  moved  m  miles  fartlier  up  Uio<;nui<le  and  new  gage  establlshwl  16  miles  above  mouth  of 
Conehos.    Tin   jm  u  v wn-  heights  an-  not  c«miiJj[able  with  old. 


■  heigh t.s  an-  rutt  < 
Note.— No  measurements  were  made  during  March,  April,  and  May. 
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Discharge  measurements  of  the  Rio  Grande  above  Presidio,  Tex.,  in  1905 — Continued. 


Date. 


Hydrographer. 


Area  of 
section. 


November  17...   Jas.  P.  Hague. 

November  20... do 

November  23... I do 

November  26... ' do 

November  29..  J do 

Decembers j do. 

December  6 do 

December  9 ' do 

December  12...] do 

December  16 do 

December  19 ...  I do 

December  22. do 

December  24. . . ' do 

December  28 ...  I do 

December  31 do 


•| 


Square 
feet. 

135 

109 

101 

90 
213 
320 
291 
328 
227 
204 
251 
228 
216 
192  , 


Mean 
velocity. 

Gaee 
height. 

Di«- 
chai^. 

Feel  pet 
second. 

Feet. 

Second- 
feet. 

1.72 

3.4 

232 

1.31 

3.1 

143 

1.29 

3.0 

130 

1.31 

3.0 

128 

1.29 

2.9 

116 

2.07 

3.8 

441 

2.54 

4.4 

813 

2.50 

4.3 

728 

2.67 

4.4 

875 

2.52 

4.0 

571 

2.34 

3.8 

478 

2.31 

4.2 

581 

2.49 

4.15 

567 

2.55 

4.15 

551 

2.57 

4.0 

494 

Ditily  gage  height,  in  feet,  of  Rio  Grande  above  Presidio,  Tex.,  for  1905. 

^  ^  ^„  .  .  . 

Day.  Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.  '  Dec. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


3.7 

3.7 

3.55 

3.5 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.  iTt 

3.6 

3.95 

4.25 

4.15 

4.0 

3.95 

3.9 

3.8 

3.8 

3.75 

3.7 

3.75 

3.6 

3.6 

3.55 

3.5 


3.45 

3.55 

3.5 

3.5 

3.a5 

3.7 

3.65 

3.55 

3.5 

3.55 

3.55 

3.4 

3.5 

3.6 

3.55 

3.8 

3.9 

4.0 

3.75 

3.6 

3.7 

3.6 

3.55 

3.4 

4.25 

4.2.5 

4.15 

4.1 


4.05 

4.35 

4. 75 

4.5 

5.8 

6.3 

6.6 

7.45 

7.25 

7.4 

7.8 

7.9 

8.0 

8.15 

8.2 

8.0 

8.2 

7.95 

7.85 

7.8 

7.55 

7.3 

7.45 

7.65 

7.65 

7.55 

7.2 

6.7 

6.4 

6.35 

6.3 


6.2.'i 

6.0 

5.75 

5.95 

6.3 

6.45 

6.25 

6.2 

6.1 

6.25 

5.85 

5.5 

5.3 

5.0 

4.9 

5.15 

5.6 

6. 15 

6.9 

7.65 

7.6 

7.75 

7.7 

7.45 

7.4 

7.4 

7.75 

7.85 

8.0 

7.85 


7.8 

7.85 

8.0 

8.0 

7.9 

8.1 

8.1 

8.1 

7.9 

7.75 

7.65 

7.7 

8.0 

8.0 

8.1 

8.a'> 

8.2 

8.15 

8.2 

8.25 

7.65 

7.8 

7.65 

7.5 

7.5 

7.5 


June. 

July. 

7.8.5 

8.15 

8.0 

7.9 

8.1 

7.6 

8.2 

7.3 

8.25 

6.8 

8.5 

6.6 

8.6 

6.45 

8.75 

6.15 

8.8 

5.75 

8.85 

5.3 

8.9 

4.95 

8.8.5 

4.7 

.a5 
9.a5 

8.8 

8.75 

8.8 

8.5    i 

8.75  I 

8.7 

8.65 

8.8 

8.65 

8.55 

8.5 

8.45 


7.55 

7.05 

1     7.6 

7.7 

7.5 

7.55 

7.6 

7.8 

7.75 



4.5 

4.15 

7.65 

5.8 

6.7 

4.75 

6.4.5 

8.05 

5.2 

4.0 

4.85 

5.5 

6.55 

4.45 

3.65 

3.65 

3.6 

3.6 

3.6 


3.3 

3.95 

2.85 

3.25 

3.6 

2.9 

2.85 

2.7 

2.85 

2  65 

2.55 

2.6 

2.9 

2.6 

2.6 

2.9 

3.9 

3.35 

2.95 

3.1 

2.8 

2.7 

2.6 

2.35 

2.25 

2.0 

2.15 

1.8 

1.9 

2.35 

1.85 


Sept. 

Oct. 

1.7 

2.8 

1.6,5 

2.75 

2.0 

2.7 

2.1 

2.7 

2. 4.5 

2.7 

1.7 

2.7 

5.95 

2.7 

4.15 

2.7 

5.6 

2.7 

3.15 

2.7 

2.8 

2.7 

3.05 

2.7 

2.95 
2.^5 
1.7 
1.55 
1.65 
1.5 
2.15 
1.65 
1.5 
1.4 
1.2 
1.2 
1.2 
a3.0 
3.0 
2.9 
2.9 
2.8 


2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 


2.6 

2.6 

2.6 

2.5 

2.55 

2.6 

2.6 

2.65 

3.55 

3.5 

3.4 

3.6 

3.55 

3.45 

3.75 

3.65 

3.45 

3.5 

3.4 

3.15 

3.1 

3.1 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.9 


3.2 

3.4 

3.8 

4.3 

4.4 

4.4 

4.45 

4.3 

4.3 

4.2 

4.25 

4.35 

4.1 

4.0 

4.05 

3.95 

3.8 

3.85 

3.8 

4.15 

4.25 

4.2 

4.2 

4.15 

4.15 

4.2 

4.25 

4.15 

4.1 

4.05 

4.0 


a  September  26  this  station  was  moved  8  miles  farther  up  the  Rio  Grande  and  a  new  gage  waa  estab 
Uahed.    The  new  gage  heights  are  not  comparable  with  the  old. 
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Daily  discharge,  in  second-feet ,  of  Rio  Grande  above  Presidio ,  Tex.,  for  1905. 


Day.         Jan.      Feb.    Mar.t  Apr. 


2. 

3. 

4. 

5. 

6. 

7. 

8, 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


May.  f  June,  d 


355 
355 

/325 
315 
295 

/295 
290 
285 

/280 
280 
280 

/265 
265 
265 

/305 
345 
515 

A660 
615 
570 

/555 
525 
470 

/470 
4% 
390 

/430 
375 
375 

/370 
355 


330 

/355 
340 
340 

/385 
400 
380 

/340 
325 
345 

/350 
315 
335 

/360 
345 
480 

/540 
590 
460 

/.380 
430 
380 
355 
315 
680 
680 
640 
620 


580 
650 
800 
700 
1,310 
1,580 
1,760 
2,310 
2,180 
2,270 
2,810 
2,960 
3,110 
3,330 
3,430 
3,110 
3,430 
3,030 
2,880 
2,810 
2,430 
2,220 
2,  .320 
2,580 
2,580 
2,430 
2,150 
1,820 
1,640 
1,610 
1,580 


1,580 
1,470 
1,370 
1,510 
1,730 
1,850 
1,730 
1,700 
1,640 
1,7J0 
1,510 
1,340 
1,240 
1,090 
1,040 
1,160 
1,390 
1,670 
2,120 
2,640 
2,610 
2,710 
2,680 
2,500 
2,470 
2,470 
2,710 
2,780 
2,890 
2,780 


2,750 
2,850 
3,100 
3,200 
3,200 
3,500 
3,600 
3,700 
.3,600 
3,. 5.50 
3,550 
3,700 
4,100 
4,200 
4,400 
4,450 
4,700 
4,7.50 
4,900 
5,050 
4,5.'iO 
4,800 
4,7.tO 
4,700 
4,800 
4,900 
5,050 
5,200 
5,200 
5,400 
5,650 


5,850 
6,200 
6,500 
6,900 


July.' 


/8,400 
5,400 
4,200 
3,600 


7,480    /2,970 
8,860     2,730 


2,580 

/2,280 

1,880 

1,610 


9,640 
10,620 
11,200 
11,780 
12,360  /I, 420 

12,540  ]  I, aw 

13,700  1,300 
1.3,700  71,210 
12,600  I  4,200 
12,400  I  2,030 
/12,600  /3,150 
11,400  !  1,.370 
12,300  /2,850  I 
12,100  5,000  ! 

ni,9oo  /1, 540  I 

12,500     1,070  I 
11,900     1,410  I 

/11,500  /I, 810 
10,800     3,000 


10,100 
/7,600 
6,100 
5,. 500 
6,000  i 


I 


I 


1,250 

/a» 

930 
910 
/910 
910 


Aug. 

740 

/1,000 

575 

745 

/890 
595 
575 

/510  1 
595  ' 

/535 
460 
445 

/515  i 
415 
415  I 

/515 
915  I 
700 

f545 
600 
530 

/500 
475 
410 

/:J6.5 
245 

^325 
210 
24.5 

a:«» 

230 


Sept. 


180 

/170 

240 

260 

/330 

180 

/2,260 

1,070 

1,910 

/620 

.550 

600 

/575 

350 

170 

120 

16.5 

/135 

320 

160 

/no 

110 
100 
110 
120 

A  120 
120  I 
110 

/HO 
100 


Oct. 

100 
/95 

a5 

80 

/80 
80 
85 

/90 
90 
90 

/90 
85 
80 

/75 
75 
75 

/75 
75 
75 

/80 
80 
75 

/75 
75 
60 
55 
55 
50 

/.50 
50 
50 


Nov. 

Dec 

/SO 

225 

50 

295 

50 

/440 

3.5 

755 

/40 

815 

50 

/815 

50 

855 

/60 

730 

270 

/730 

255 

670 

/225 

735 

29.5 

/835 

280 

645 

/245 

570 

335 

610 

.305 

/635 

/245 

480 

260 

505 

230 

/480 

/160 

570 

145 

595 

14,5 

/580 

/130 

580 

130 

/565 

l.TO 

560 

/130 

585 

\m 

610 

1.% 

/550 

/r20 

530 

115 

510 

/495 

«  Diicharge  computed  from  former  measurements  and  checked  by  discharge  of  the  lower  Presidio 
station. 

^  Discharge  computed  from  measurements  of  June  and  July,  1903. 

f  Water  flowing  across  bottoms  during  the.  whole  month.  Discharge  computed  from  those  of  the 
lower  Presidio  station,  due  allowance  being  made  for  flow  of  Rio  Conchos. 

*  Over  .50  per  cent  of  the  water  passing  tnis  station  during  June  was  outside  of  channel.  Discharges 
obtained  by  combining  gage  heights  witli  flow  at  the  lower  Presidio  station  and  of  the  Conchos. 

*  Discharge  for  gage  heights  above  5.5  feet  when  water  leaves  main  channel  alwve  station  and  flows 
•cro«8  bottom  was  ootained  by  combining  gage  height  with  flow  at  the  lower  Presidio  station  and  of  the 
Conchos. 

/  Meter  measurements. 
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Estirrwied  monthly  discharge  of  Rio  Grand-e  above  Presidio,  Tex.,  for  1905. 


Month. 


Discharge  in  awond-feet. 
Maxim  tun. 


Minimum.     Mean. 


Total  in 
acre-feet. 


January 

Febnmry 

Man-h , 

April.... 

May... 

June 

July 

August 

SeptomlMT 

OctoiMsr 

November..... 
December . . . . . 

The  year 


660 


3,430 

2,«90 

5,650 

13,700 

6,400 

1,(NJ0 

2,260 

100 

:i:t.-> 

S."».'t 

13,700 

265 
315 

1.040 

2,750 
5,5«0 
010 
210 
100 
50 


384 

421 

2,206 

1,987 

4,253 

10, 154 

3,329 

523 

382 

75 


23,613 
23,3a5 
135.669 

115,25!* 

26 1,. 521 

fiCM,  225 

143,207 

32,152 

22,760 

4,631 

9,SU 

36,605 


35  i 


KIO  CONCIIOS  NEAR  O.IINAGA,  MEXICO. 

Discharge  meofmremerUs  of  Rio  Conchxis  2  mileji  above  nunUh,  new  Ojinaga,  Mexico. 


Date. 

Hydr(>graj)her. 

1<K)5. 
Juno  18 

Jas.  P.  Hague 

June '22 

do 

July  4.    .. 

do. 

A  rea  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 

Feet  -per 
second. 

Feet. 

Second, 
feet. 

b'll 

1.77 

2.5 

ItiT. 

472 

1.26 

2.2 

594 

294 

.97 

1.5 

285 

Note.  Above  measurements  made  to  detennine  the  Inflow  l)etwecn  the  upper  and  lower  Prej<idio 
stations. 

RIO  CiRAXnE  BELOW  PRESIIMO,  TEX. 

This  Htation  was  cstabli.slied  April  H,  1900,  by  the  International  (Water)  Boundary*  Com- 
mission. It  is  6  miles  l)elow  Presidio;  also  lx»low  the  mouth  of  Rio  Conchos  and  alxnit  215 
miles  Iwlow  El  Paso.  It  is  at  the  west  end  of  the  canyon  section  of  the  Rio  Grande.  The 
discharge  at  this  station  minus  the  discharge  at  the  .station  alxjve  Presidio,  Tex.,  is  the 
dis<harge  of  Rio  Conchos,  except  at  rare  int(»rvals,  when  some  rain  water  ent^'rs  the  Rio 
Grande  from  the  north. 

The  river  is  fairly  straight  at  the  station  and  for  one-fourth  mile  al)ove  and  l)elow.  The 
right  hank  is  a  nx'ky  bluff.  The  left  bank  is  an  alluvial  deposit  and  overflows  for  750 
feet  back  from  the  river,  where  gravel  hills  are  found.  The  l)ed  is  shifting  sand  and  is 
affected  by  a  drainage  line  called  Alamos  (^reek,  which  reaches  the  river  one-fourth  mile 
Ix'low  the  station.  This  is  subject  to  torrential  fl(M)ds,  which  bring  large  quantities  of  lx3wl- 
ders  and  gravel  int<j  the  Rio  Grande,  forming  a  temporaiy  dam.  This  remains,  throwing 
backwater  onto  the  gage,  until  a  flood  in  the  river  scours  it  out. 

Discharge  measunmients  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  guy  wire. 
The  tagged  wire  is  extended  across  the  bottom  on  the  Texa.s  side  to  the  foot  of  the  gravel 
hills.  The  initial  point  for  soundings  is  the  tagged-wire  support  at  the  hills  on  the  left 
bank.     A  lx»at  is  provided  for  mea.suring  fl(M)d  flow  across  the  Iwttom. 

The  gag<'  is  an  inclined  scantling  bolted  to  posts  sunk  into  the  ground.  Tliere  is  an 
overflow  gage  at  the  gravel  hills.  This  consists  of  a  vertical  stall  nailed  to  a  tree.  Tlie 
range  l)etween  low  and  high  water  is  alwiut  23  feet.  The  highest  recorded  gage  height  is 
26.35  feet,  Sept^^mber  11,  1904.     Tlie  extreme  fl<x)ds  come  from  the  Conchos.     The  bottom 
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overflows  at  13  feet  on  the  gage.  The  bench  mark  is  the  top  of  a  pine  post  sunk  in  the 
ground  at  the  foot  of  the  gravel  hills  at  the  left  end  of  the  tagged  wire;  elevation,  18.55 
feet  above  the  datum  of  the  gage. 

The  ob8er\'ations  during  1905  were  made  under  the  direction  of  the  United  States  siK'tion 
of  the  International  (Water)  Boundary  Commission.  The  hydrographer  is  James  P.  Hague, 
and  the  gage  reader,  Felicitas  Gonzales. 

Infomiation  in  regard  to  this  .station  is  contained  in  the  following  publications  of  the 
United  States  Geological   Survey  (Ann  =  Annual  Report;  WS  =  Wator-Supply  Papers): 

M.  ^>  ti].n..M.    us  rji,  J.. IV.:  i.<.,  p  71;  M,  p  17.'.;  '».  p  ;i(iK;   132,  p  75. 

DLshargi':   WS  .'JO.  p  ij6;  (36.  p  74;  M,  pp  175-176;  99,  pp  36(^372;  132,  pp  75  7S. 

DlsthATKC,  mean  daily:  WS  132,  p-T9. 

Discharge,  monthly:  Ann  22,  iv,  p  3.V»;  WS  75.  p  l.'iS;  WS  W,  p  177;  W.  p  373;    132,  p  ?J. 

GagP  heighta:  WS  .50.  p  3.56;  66,  p  75;  S4.  i»p  176-177;  «»,  p  372;  132,  p  78, 

Hydrograph:  WS  75.  p  I.W. 

DUcJiw^e  mftuturenKoUs  of  Rio  Gramie  below  PnsidiOf  Ttx.,  in  IW'}. 


Date. 


Hydrographer. 


Juiuary  2 . 

Januarys do 

Januarys do. 

Jtinuary  11 ' do. 

January  14.  ..J do. 

January  17 '. do. 

January  20. ...' do. 

January  23 .... ' do . 

January  26 do, 

January  29 do . 

January  31 do. 

February  3 I do  . 

February 6,...  .....do. 

Frtiruar>*  9 do . 

Februar>'^  12 do , 

February  15..,, do. 

February  18 do  . 

February  21 do  . 

June  30 ) do. 

J  one  23 do . 

June  36 do. 

Jane  29 [ do. 

July3 ; do. 

July? I. do. 

July  10 ' do. 

July  13 do. 

July  16 1 do. 

Jubl8 ' do. 

July20 1 do. 

July  22.. ' do. 

July  25 I do  . 

July2» ' do. 

Auguitl ' do. 

Aoguat  * I do  . 

Auj^ust  7 ! .do  . 

August  9 1 do. 

August  12 1 do. 

August  15 do. 


Jiu.  P.  Haifue . 


Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gaee 
height. 

Din- 
charge. 

Squarr 
Jeet, 

Feet. 

Second- 
feet. 

KM 

1.62 

6.9 

1,376 

111 

1.40 

(i.7 

1,078 

706 

L43 

0.65 

1,01« 

-.v. 

1.42 

6  'iTt 

1,071 

7;ti( 

i.;« 

0.5 

971 

741 

1.34 

6.55 

995 

878 

1.71 

7. 05 

ijm 

K'iU 

1.64 

6.9 

1,407 

T.'il 

1.57 

6.8 

1,176 

&56 

i.4y 

6.6 

»7K 

euo 

1..34 

6. 45 

92,'! 

aw 

1.37 

fi.4 

8!H» 

6:iK 

i.:« 

6.4 

848 

611 

1.30 

6.  35 

795 

tm 

l.:to 

fi.  25 

774 

m\ 

1.25 

6.  1 

724 

838 

n;3 

0.  0 

i,3rrfy 

!>76 

i.ini 

7.5 

1.945 

2,.'»H2 

4.8(1 

n.25 

12,541 

2,  .'i(».H 

4.  K6 

11.2 

12. 473 

2, 320 

4.  .'.8 

in,  45 

10.622 

l.K(i7 

3,  40 

0,  3 

0.  ir.a 

i.n^o) 

2. 37 

8.3 

3.  {tHi 

1,5S2 

2.  m 

7.0 

3,219 

1.321 

i.ru 

7,5 

■2,u7:\ 

\,-:iA 

1.37 

7.2 

I .  (.77 

i,;u(i 

I.  (VI 

7.  (M 

'2.2iKi 

1 , 7:c* 

3..^: 

S.  S.'i 

n,L'l9 

2,  2<M 

4.41 

1(1.2 

10.  v:h 

2,  2-2*1 

4.  'm 

HI.  I 

O.'.llO 

I,  iVil 

5.. -.5 

11,  _» 

14.715 

2.  7(r. 

0.  (T. 

1 1 .  (V. 

in, 355 

2.  J.'i'J 

4.  (.2 

10.:) 

1(1,432 

l,.".is 

2.7.S 

s  a 

4.303 

1,:.4() 

2.  Si) 

s.o 

4.3(1*1 

1 .  4(VS 

2.  til 

s.  4 

3.  h;u'. 

1.1(.7 

■J.  70 

s.  .'> 

3.  !«■,(', 

l,iso7 

5.02 

10.  U 

y,3iu 

Digiti 
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STREAM    MEASUREMENTS    IN    1905,    PART    X. 


Discharge  measurements  of  Rio  GraruU  below  Presidio,  Tex.,  in  UH)5 — Continued. 


Date. 


Hydrographer. 


August  18 '  Jas.  I'. 

August  21 do  . 

August  24 do  . 

August  26 1 do. 

August  28 do  . 

August  31 do  . 

September  3  . .  J do  . 

Septeinber  6 . . . ' do  . 

September  11..! do  . 

September  14 . . ! do  . 

September  17 do  . 

September  20 . . ' do  . 

September  23 do  . 

September  27  . . ' do  . 

September  30 . .  I do  . 

October  3 ' do. 

October  6 ' do  . 

October  9 ' do. 

October  12 1 do. 

October  15 do  . 

October  18 do. 

October  21 ! do. 

October  24 1 do. 

October  28 1 do. 

October  31 ' do. 

November  3 do  . 

November  7 do  . 

November  10 do  . 

November  13 do  . 

November  16 . . ' do  . 

November  19 do  . 

Noveml)er  22 do . 

November  25  . <lo  . 

November  28 do  . 

I)ccorftljor2 do. 

December  5 do 

Dccemlicr  8 do  . 

Dei'cmber  10 do  . 

December  14 <lo  . 

December  17 ...  I do  , 

Dei-ember  20... do  . 

December  '£.i do  . 

Di»cember  27 do  . 

December  30 df » , 


Hague. 


Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gage 
heig>»t. 

Feet. 

Dis- 
charge. 

Square 
feet. 

Second- 
feet. 

2,767 

5.89 

11.7 

16,301 

1,888 

4.72 

10.0 

8,906 

1,783 

4.52 

9.7 

8,a58 

1,722 

4.74 

9.75 

8.164 

1,568 

3.82 

8.9 

5,994 

1,300 

2.51 

8.1 

3.261 

914 

2.68 

7.6 

2,449 

944 

2.78 

7.6 

2,622 

2,313 

4.82 

10.65 

11,150 

2,303 

4.70 

10.  .5.5 

10,827 

1,780 

4.59 

9.8 

8,179 

1,085 

3.81 

8.  ,55 

4,135 

2,933 

7.06 

12.3 

20.719 

2,407 

5.20 

10.95 

12,  .520 

2,430 

5.34 

11.05 

12,984 

2,718 

5.72 

11.45 

15,550 

2,r>53 

.''..38 

11.1 

13,728 

1,641 

4.a5 

8.95 

6,645 

1,588 

3.59 

8.6 

5,703 

1,016 

2.88 

7.9 

3.042 

1,126 

2. 48 

7.7 

2.791 

1,164 

2.06 

7.5 

2,402 

1,002 

1.85 

7.2 

1,K57 

972 

1.54 

7.0 

1.501 

954 

1.41 

7.0 

1,347 

866 

1.50 

6.75 

1,'295 

1,489 

3.69 

8.75 

5,501 

2,265 

4.83 

10. 75 

10.940 

1,.S47 

4.73 

9.4 

7,319 

1,420 

4.63 

9.15 

6,568 

1.489 

4.80 

9.3 

7,143 

1.377 

3.72 

8.65 

5,119 

1,131 

2.66 

7.9 

3,008 

1,076 

2.  .59 

7.65 

2,787 

1,548 

4.45 

9.2 

6,891 

1.312 

4.04 

8.6 

5,306 

1,140 

3.49 

8.2 

3.975 

1,016 

3.17 

7.9 

3,224 

908 

2.82 

7.6 

2,  .558 

1,438 

4.39 

9.1 

6,318 

1.4W 

4.68 

9.2 

6,974 

1,610 

4.82 

9.45 

7,760 

1,317 

4.12 

8.6 

5,430 

1,262 

2. 91 

8.1 

3,677 

Digitized  by 


Google 


RIO   GRANDE    BASIN. 
Daily  gage  Jteight,  in  feet,  of  Rio  Orande  below  Presidio  ^  Tex. ,  for  1906. 
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9. 

10.. 

11.. 

12.. 

13-. 

14.. 

15.- 

16.. 

17.. 

18.. 

19.. 
20.. 
21... 
22... 
23... 
24... 
25... 
»... 
27... 
28... 
29... 
30... 
31... 


Day. 


Jan. 


6.9 

6.85 

6.8 

6.8 

6.75 

6.7 

6.7 

6.65 

6.6 

6.6 

6.55 

6.5 

6.5 

6.5 

6.5 

6.5 

6.55 

6.7 

6.85 

7.05 

6.9 

6.9 

6.9 

6.9 

6.8 

6.8 

6.75 

6.7 

6.6 

6.5 

6.45 


Feb. 


6.4 

6.4 

6.4 

6.4 

6.4 

6.4 

6.5 

6.45 

6.35 

6.3 

6.3 

6.25 

6.1 

6.1 

6.1 

6.3 

6.95 

6.85 

7.45 

7.45 

7.5 

7.4 

7.5 

7.2 

7.2 

7.4 

7.5 

7.45 


Mar. 


7.36 

7.3 

7.35 

7.15 

7.4 

7.85 

7.95 

8.1 

8.15 

8.1 

8.15 

8.25 

8.2 

8.25 

8.4 

8.3 

8.6 

8.6 

8.45 

8.45 

8.35 

8.15 

8.1 

8.05 

8.2 

8.15 

8.15 

8.1 

7.9 

7.8 

7.7 


Apr. 


7.75 

7.6 

7.6 

7.5 

7.45 

7.65 

7.7 

7.65 

7.65 

7.65 

7.6 

7.45 

7.4 

7.4 

7.4 

7.35 

7.4 

7.7 

7.8 

7.9 

8.1 

8.1 

7.85 

7.8 

7.8 

7.95 

8.0 

8.15 

8.1 

8.15 


May. 


8.15 
8.3 
.8.45 
8.3 
8.35 
8.45 
8.5 
8.55 
8.5 
8.65 
8.6 
•8.55 
8.6 
8.7 
8.8 
8.8 
8.9 
8.95 
8.95 
9.0 
8.95 
9.0 
9.25 
9.05 
8.9 
8.9 
9.05 
9.2 
9.1 
9.0 
9.15 


Juno. 


9.3 
9.35 
9.4 
9.6 
9.85 
10.05 
10.35 
10.5 
10.75 
11.15 
11.55 
11.7 
12.15 
12.6 
12.35 
12.0 
11.35 
11.15 
11.25 
11.3 
11.35 
11.45 
11.25 
11.05 
10.8 
10.5 
9.85 
9.4 
9.3 
9.3 


July. 

Aug. 

Sept. 

Oct. 

9.45 

10.3 

7.95 

10.5 

8.8 

9.75 

7.85 

11.4 

8.4 

9.1 

7.6 

11.2 

8.3 

8.8 

7.6 

10.6 

8.2 

8.75 

7.75 

10.75 

8.15 

8.6 

7.75 

11.3 

7.9 

8.55 

9.4 

11.0 

7.6 

8.5 

9.55 

•  9.75 

7.65 

8.35 

11.35 

9.05 

7.55 

8.5 

11.3 

8.85 

7.6 

8.6 

10.75 

8.65 

7.3 

8.55 

10.7 

8.6 

7.2 

9.05 

10.45 

8.3 

7.2 

9.6 

10.45 

8.1 

8.8 

10.2 

10.45 

7.9 

7.8 

10.0 

10.06 

7.75 

10.35 

10.45 

«.76 

7.7 

'8.45 

11.7 

9.05 

7.7 

9.4 

10.9 

8.85 

7.65 

10.65 

10.5 

8.55 

7.6 

10.2 

10.0 

8.7 

7.5 

9.85 

9.65 

9.65 

7.45 

10.6 

9.75 

11.95 

7.35 

10.6 

9.8 

13.36 

7.25 

11.25 

10.2 

14.45 

7.2 

11.4 

9.75 

13.25 

7.16 

11.55 

9.5 

10.9 

7.1 

11.75 

9.0 

10.3 

7.0 

11.05 

8.  .6 

10.35 

7.0 

10.55 

8.35 

11.3 

7.0 

10.3 

8.15 

7.0 

Nov. 


Doc. 


6.9 
6.8 
6.75 
6.7 
6.95 
7.7 
8.8 
9.8 
10.3 
10.7 
11.6 
10.75 
9.3 
9.3 
9.55 
9.2 
9.4 
9.6 
9.2 
9.1 
8.9 
8.55 
8.25 
8.2 
8.05 
7.8 
7.75 
7.66 
7.66 
7.7 


7.7 

9.3 

9.4 

8.7 

8.56 

8.45 

8.25 

8.15 

8.0 

7.85 

7.8 

7.75 

7.7 

7.6 

8.05 

8.85 

9.16 

9.5 

10.0 
9.5 
9.76 

10.0 
9.4 
9.0 
8.76 
8.65 
8.6 
8.45 
8.36 
8.16 
8.0 
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STREAM    MEASUREMENTS    IN    1905,  PART    X. 


Daily  discharge,  in  second-feet,  of  Rio  Grande  helow  Presidio,  Tex.,  for  1905. 


Day. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


Jan. 

I,ri00 

<>1,330 

1,250 

1,220, 

6  1 , 130 

1,100, 

1,120, 

fr  1,100, 

1,090 

1,0H0 

M,070j 

l,010i 

990. 

6  970 

970 

970 

6  1,000| 

1,150 

1,300 

bl,50o' 

1,410 

1,410 

M,410| 

1,.360! 

25 1     1,220 

26 \^l,\^, 

27 l,130j 

28 1     l,08ol 

29 6  9S0 

30 9,% 

31 '      «>9:K)| 


Mar.     Apr.a   May. a   June. 


900 

900 

6900 

m) 

860 
ft  850 

950 

900 
6800 

790 

790 
6  770^ 

720. 

720 
6  720 

880 
1,400 
1,320 
1,900 
1,900, 
^ 1,950 
l,870j 
1,990 
1,710 
1,730 
1,950 
2,070 
2,040 


2,  aw 

1,980 

2,050 

I 

i,7r)0 

2,  l.'«) 
2,840J 
3,000| 
3,250 
3,330 
3,250 
3,330 
3,.500J 
3,420 
3,500 
3,760 
3,5901 
4,110 
4,llo! 
3,840 
3,840 
3,67o| 
3,330] 
3,250 
3,160 
3,420j 
3,3301 
3,330* 
3,250 
2,920 
2,760; 
2,600 


2,630 
2,41o[ 
2,380 
2,2:i0 
2,140 
2,350| 
2,39o[ 
2,290 
2,260. 
2,260 
2,20o| 
2,020 
1,9601 
l,96o' 
1,960 
1,900 
1,960 
2,«;«) 
2,460 
2,600 
2,890, 
2,890 
2,53o' 
2,460 
2,460 
2,670 
2,740' 
2,970 
2,890 
2,970 


2,970 
3,270' 
3,6;"iol 
3,270, 
3,390; 

3,  aw 

3,800 
3,940 
3,800 
4,2:«) 
4,090 
3,940 
4,090 
4,380 
4,670 
4,670 
4,980 
5,140 
5,140 
5,310 
5,140 
5,310 
6,210 
5,490 
4,980 


July. 


6,400 
6,580 
6,770 
7,, 710 
8,450 
9,210 
10,330 
10,800 
11,400 
12,360 
13,410 
13,880 
15,410 
16,940 
16,090 
14,900 
12,a50 
12,340 
12,560 
612,660 
12,810 
13,100 
612,600 
12,120 
11,510 


Aug.     Sept. 


6,830  610,430  3,000 
5,220  8,440^  2,850 
6  4,2:»'  6,100  6  2,450 
3,980  6  5,020  2,510 
3,790  4,840 
3,690     4,300 


2,810 
6  2,870 


4,980,610,770 
5,490     8,470 
6,0301     6,810  616,750 
5,670:6  6,460   13,960 


6  3,220  6  4, I90j     7,680 


2,360  4,070 
2,500,6  3,670 

6  2,210j  4,070 
2,070  4,300 
1,810  6  4,140 

6  1,680     5,930 


8,100 


Oct. 


11,750 
15,200 


Nov.  I  Dec. 


I 


1,320     2,880 

l,.m6  7,160 

614.130'6i,290'    7,420 

12,08o|     1,270,    5,.'>60 

12,570j     1,710  6  5,150 

614,530     3,300'     4,810 

13,400  6.5,640     4,140 


9,280 


13,140  6  6,970 


1, 

6,060 

6  2,650 

10,730 

6  4,910 

7,&30 

611,930 

10,130 

6  9,160 

12,080 

12,080 

614,900 

15,440 

15,990 


5,310l 
5,8.t0  . 

i 


6,460 


7,900 
610,100 

9,320 
11,100 
616,300 
12,600 
10,900 
6  8,910 

7,920 

8,200 
6  8,340 

9,700 
6  8,160 

7,520 
66,250 

4,800 

4,120 


13,000 
611,440 

11,300 

10,500 
610,500 

10,500 
9,080 

6  8,010 
5,750 
5,100 

6  4,130 


11,960 
10,96016  3,430 


6,370 
.5,830 

65,700 
4,610 
3,820 

6  3,040 
2,860 
2,790 

6  2,790 
2, 
2,590 


8, :i00  6  3,850 
9,72o|  3,480 
610,8101  6  3,110 
13,500  3,000 
10,940|  2,890 
6  7,020  2,780 
7,020j6  2,560 


4,610  6  2,400 


8,790 
619,140 
23,870 
27,170 
22,130 
612,300 


2,310 
2,130 
6  1,950 
1,860 
1,770 
1,680 


7,770 

6  6,720 
7,440 
8,040 

6  6,840 
6, .530 
5,900 

6  4,840 
4,000 
3,850' 

6  3,-130 
2,920i 


3,680 
5,680 

66,420 
7,460 
8,840 

6  7,720 
8,400 
9,080 

6  7,630 
6,520 
5,830 
5,560 


9,540  6  1,500 


9,770 
14,130 


1,450 

6  1,400 

1,350 


2,880 

6  2,790 

2,690 


65,430 
4,900 
4,550 
2,88016  3,850 
3,530 


a  Daily  diseharg<'8  computed  from  measurements  of  November,  1904.  and  June,  1905. 
6  Meter  measurements. 

Estimated  tnorUhly  discharge  of  Rio  Grande  helow  Presidio,  Tex.,  for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

8eptcml>er 

October 

November 

December 

The  year 


Discharge  in  second -feet. 
Maximum.    Minimum.      Mean. 


1,500 
2,070 
4,110 
2,970 
6,210 
16.940 
16, 750 
16,300 
27, 170 
15. 200 

9,080  I 


930 
720 
1,750 
1,900 
2,970 
6,400 
1,680 
3,430 
2,450 
1,350 
1,270 
2,560 


27, 170  I 


720 


Total  in 
acre-feet. 


1,154 
1,256  [ 
3, 150  I 
2,405  i 
4,608 
11,065 
7,510  I 
7,260 
9,872 
5,574 
5,424 
5,286 


70,949 
69.739 
193,686 
143,127 
283,319 
658,433 
461,772 
446,420 
587,445 
342.744 
322,750 
325,031 


5.380         3,90S,415 
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RIO  GRANDE  NEAR  I^VNGTRY,  TEX. 

'Hiis  station  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  Com- 
mission. It  is  located  one-half  mile  south  of  Langtry  station,  on  the  southern  Pacific  Rail- 
road, and  is  about  440  miles  below  El  Paso,  Tex.,  at  the  east  end  of  the  canyon  section  of 
the  Rio  Grande,  and  a  short  distance  to  the  west  of  the  mouth  of  Pecos  River,  one  of  the 
principal  tributari&s  of  the  Rio  Grande. 

The  river  is  nearly  straight  for  1  mile  above  and  one-half  mile  below  the  station.  The 
right  (Mexican)  bank  is  a  rock  bluff.  The  left  bank  is  alluvial  deposit  for  200  feet  back  to 
a  rock  bluif.     The  bed  of  the  river  is  shiftins^  sand,  as  is  also  the  left  bank. 

Discharge  measurements  are  made  by  means  of  a  cable  of  490  feet  span,  car,  tagged  wire, 
and  guy  wire.  The  initial  point  for  soundings  is  the  pole  supporting  the  cable  on  the  loft 
bank. 

The  gage  is  a  vertical  staff,  bolted  to  the  bluff  on  the  right  bank.  It  is  read  from  the  left 
bank  with  the  aid  of  field  glasses.  The  range  between  high  and  low  water  is  about  36  feet. 
The  higliest  recorded  gage  is  36.5  feet,  September  13,  1904.  The  bottom  begins  to  over- 
flow at  gage  height  29.5  feet  and  the  overflow  extends  1 10  feet  back  from  the  cable  pole. 
This  bottom  is  densely  wooded.  The  bench  mark  is  a  cross  cut  on  a  large  bowlder  at  the 
bluff  on  the  Texas  side,  in  line  with  the  cable;  elevation,  40.56  feet  above  the  datum  of  the 
gage- 
Observations  during  1905  were  made  under  the  direction  of  the  United  States  section  of 
the  International  (Water)  Boundary  Commission.  The  hydrographer  was  E.  E.  Winter 
and  the  gage  reader  was  W.  H.  Dodd. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS=Water-Supply  Paper); 

Description:  WS  50,  p  357;  66,  p  75;  84,  p  172;  99,  p  365;  132,  p  80. 

Discharge:  WS  50,  p  357;  66,  pp  75-76;  84,  pp  172-173;  99,  pp  365-367;  132,  pp  80-81. 

Discharge,  mean  dally:  WS  132,  p  83. 

DiflchATge,  monthly:  Ann  22,  iv,  p  365;  WS  75,  p  160;  84,  p  174;  99,  p  368;  132,  p  83. 

Gage  heighU:  WS  50,  p  358;  66,  p  76;  84,  p  174;  99,  pp  367-368;  132,  p  82. 

Discharge  measurements  of  Rio  Grande  near  Langtry ,  Tex.,  in  1906. 


Date. 


Juiuary  2  . 
January  6. 
January  11 
January  14 
January  19 
January  23 
January  28 
February  2 
February  6 

February  10 do. 

February  14... do. 

February  18...' do. 

February  25... do. 

Marehe j do 

March  10 1 do. 


Hydrographer. 


E.  K.  Winter. 

....do 

...do 

...-do. 

....do 

....do 

....do 

....do 

...do 


March  15. 
March  19. 
March  23. 
March  28. 
Aprtl3... 


.do. 
.do. 
.do. 
.do. 
.do. 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feel. 

Square 
feet. 

Feet  per 
second. 

658 

2.36 

1.6 

642 

2.30 

1.65 

618 

2.02 

1.4 

625 

1.93 

1.3 

rm 

1.88 

1.1 

628 

2.06 

1.4 

687 

2.10 

1.5 

607 

1.72 

1.3 

568 

1.62 

1.2 

571 

1.59 

1.2 

531 

2.02 

1.1 

520 

1.95 

1.0 

713 

2.71 

1.9 

840 

2.49 

2.2 

1,162 

3.28 

3.1 

1,187 

3.21 

3.3 

944 

3.00 

3.0 

968 

3.07 

3.0 

883 

2.83 

2.7 

732 

2.46 

2.3 

Dis- 
cliarge. 

Second- 
feet. 

1,552 

1,474 

1,248 

1,207 

1,097 

1,296 

1,234 

1,045 

922 

909 

1,070 

1,012 

1,932 

2,091 

3,810 

3,810 

2,831 

2,976 

2,496 

1,800 
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Discharge  measureinerUs  of  Rio  Grande  near  Langtry,  Tex.,  in  1905 — Continued. 


Date. 


llydrographer. 


E. 


April?.... 
April  11.. 

April  15 do 

April  20 do. 

April  24 do 

April  27 do 

May  2 do 

May  6 do 

May  lO* do 

May  15 do 

May  19 do 

May  24 ' do 

May  29 do 

Juno  2 do 

Junes do 

June  12 do 

June  16 do 

June  20.: do 

Juno  24 do 

June  28 do 

July  3 do 

Julys do 

July  14 do 

July  19 do 

July  24 do 

July  29 do 

August  4 do 

August  10 do 

August  14 do 

August  19 do 

August  24 do 

August  28 do 

September  2 do. 

September  7 do 

September  10 do 

September  16 «lo 

September  22 do 

Septem»)er  2.5 do 

September  28 do 

October  2 do 

October  C do 

October  10 do, 

October  11 do 


K.  Winter  . 
.do 


October  19 

October  23.... 

October  28 

November  2 . . 
November  C . . 
November  9 . . 
November  13.. 
November  17.. 
November  21.. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


o Channel  filled  with  mud  washed  in  by  local  rains. 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Sqvare 
fret. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

im 

2.62 

2.0 

2,068 

774 

2.84 

1.9 

2.200 

777 

2.94 

1.9 

2,283 

791 

2.99 

1.7 

2,365 

950 

2.99 

2.4 

2,860 

8SH 

2.97 

2.4 

2,640 

957 

3.14 

2.6 

3,005 

1,037 

3.59 

2.7 

3,728 

86S 

2.  .86 

3.4 

2,486 

1,087 

3.  .57 

3.3 

3,881 

1,158 

4.11 

3.4 

4,763 

l,l»^ 

3.81 

3.5 

4,509 

1,175 

3.55 

3.4 

4,170 

1,120 

4.25 

3.8 

4,759 

1,532 

5.01 

5.2 

7,671 

2,344 

5.66 

6.8 

13,278 

3,107 

5.96 

8.5 

18,887 

2,538 

5.09 

7.1 

12,925 

2,481 

5.28 

7.3 

13,105 

1,718 

4.38 

5.9 

7,524 

1,129 

4.06 

4.1 

4,589 

984 

3.58 

2.8 

3.518 

760 

3.25 

2.0 

2,472 

l.tt^ 

3.36 

3.2 

3,550 

1,403 

4.65 

4.8 

6,  .524 

1,659 

5.16 

6.1 

8,567 

1,350 

4.45 

3.9 

6,0(M 

1,126 

3.55 

3.2 

4,002 

1,658 

4.67 

5.2 

7,743 

1,7-24 

4.92 

5.55 

8,480 

1,433 

4.74 

4.4 

6,788 

1,444 

4.75 

4.5 

6,864 

997 

3.61 

2.7 

3,507 

848 

3.47 

'    2.15 

2,W2 

1,643 

4.52 

5.65 

7,431 

1,35.') 

3.95 

4.4 

5,359 

1,017 

3.72 

3.0 

3,785 

1,672 

4.78 

5.a5 

7,984 

3,324 

7.13 

10.85 

23,094 

1,693 

5.16 

6.3.5 

8,731 

1,355 

4.88 

5.0 

6.609 

1,310 

4.71 

4.&5 

6,169 

1,03.5 

3.71 

3.25 

3,840 

980 

3.52 

2.5 

3,453 

818 

3.34 

2.0 

2,733 

766 

2.98 

1.7 

2,283 

769 

2.62 

1.6 

2,012 

751 

1.87 

1.3 

1,407 

733 

1.80 

1.3 

1.320 

1,004 

3.13 

2.7 

3,145 

1,302 

3.  ,52 

4.0 

4,583 

1,342 

3.64 

4.1 

4,888 
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Discharge  measurements  of  Rio  Grande  near  Langtry,  Tex.,  in  1905 — Continued. 


Date. 


Ilydrographer. 


November  28..  J  E.  E.  Winter . 

November  30. do 

Dee«mber  3 ....  |  H.  F.  Collins . . 

December  9 do 

December  12 do 

December  17... do 

December  20 do 

December  25...' do 

December  31 ... ' do 


Area  of  ,     Mean 
section,     velocity. 


Squa\ 
Feet. 


Gage     I      Dis- 
height.      charge. 


Feet. 
2.4 

Second- 
feet. 

3,523 

2.0 

2,902 

2.1 

3,248 

2.&5 
2.2 
2.0 

4,008 
3,493 
2,937 

4.2 

8,434 

4.6 
2.7 

9,299 
4,144 

Daily  gage  height ,  in  feet,  of  Rio  Orande  near  Langtry,  Tex.,  for  1905. 


Day. 

Jan. 

Feb. 

1.4 

1.25 

1.2 

1.15 

1.05 

l.W 

Mar. 

1.9 

1.9 

1.9 

1.95 

2.3 

2.3 

Apr. 

5.4 

2.6 

2.4 

2.2.5 

2.15 

2.0 

May. 

2.45 

2.6 

2.6 

2.6 

2.a5 

2.7 

Juno. 

.3.5 

3.85 

3.8 

3.9 

.3.9 

4.05 

July. 

10.2 
.5.35 
4.2 
.3.7     1 
.3.a5 
.3.  .55 

Aug. 

.5.2 
4.8 
4,1 
3.9 
3.  75 
-3.5 

8ept. 

2.95 
2.65 
2.  .55 
2.5 
2.M 
2. 15 

Oct. 

5.5 

6.75 

7.3 

6.4 

.5.4 

4.9 

Nov. 

1.6 

1.6 

l.,5.5 

1.5 

1.4,'. 

1.3 

Dec. 

J 

1.7 

1.6 
l.b 
1.6 
1.55 

1.9 

2 

1.9 

3.. 

2.05 

4 

3.2 

5 

3.  85 

6 

3.  .55 

7 

1.5 
1.5 

1.05 
1.1 

2.3 
2.5 

2.0 
2.0 

2.7 

2.8 

4.55 
5. 25 

2.8 
2.8 

.3.45 
3. 3.5 

2.15 
2.7 

.5.7 
6.65 

1.3 
1.3 

.3.4 

S 

.3.15 

9 

1.5 

1.2 

4.a5 

2.a5 

5.1 

.5.7 

2.6.5 

.3.2 

2.9 

5.  ,55 

1.3 

2.8.5 

10 

1.45 

1.15 

3.a'> 

2.a5 

3.4.5 

.5.65 

2.4 

.3.2 

6.2.5 

4.6 

1.3 

2.  .55 

u.... 

1.4 
1.4 
1.3 
1.3 
1.3 
1.2.', 

1.1 
1.1 
1.1 
1.1 
1.1 
1.0 

2.8 

2.8 

2.9 

2.9 

.3.35 

3.1 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

3.2 

3.7 

4.0 

3.95 

3.:i.5 

3.2.5 

.5.8 
6. 95 
7.0 
7.7 
8. 15 
8.6.5 

2.25 

2.2 

2.1 

2.0 

1,95 

..« 

.3.1 
2.9 
5.95 
.5.1 
.5.  .3,5 
5. 75 

9.5 
.5.4 
5. 1 
4.5 
4.4 
4.4 

4. 15 
3.  75 
.3.6 
.3. 15 
2.9.5 
2.S.5 

1.3. 

1.3 

2.0 

4.3 

7.0 

4.  .55 

2  4 

12 

2.25 

13 

2.2 

14 

2. 1 

15 

2.1 

16 

2.0 

17... 

1.2 
1.2 

1.0 
1.0 

3.0 
3.0 

1.8 
1.7 

.3.3 
3.3 

8.3 
7.1 

2.15 
.3.2.5 

6.3 
5.  .55 

4.95 

4.8 

2.8 
2.5 

4.0 
4.5 

2  0 

IS 

2.  .5.5 

19 

1.1 
1.1 

1.0 
1.0 

3.0 
3.a5 

1.7 
1.7 

.3..%5 
3.4 

7.-^5 
7. 15 

3.2.5 
3. 75 

6.2.5 
6.7 

3.95 
3.5 

2. 4.5 
2. 2.5  ' 

4.6 
4.15 

4.0 

30 

4.2.5 

21 

1     1.1 
1.1 

1.2 
1.4 

3.25 
3.1 

1.7 

.1.5 
,3.5 

7.3 
7.2 

3.9 
4.a5 

7.a5 

.5.95 

3.a5 
2.9 

2.1 
2.0 

4.05 
3.7 

4.2 

22 

4.0 

23 

1.25 

2.0 

3.0 

2.3.5 

.3.5 

7.25 

5.  .15 

4.6,5 

2.7 

1.95 

3.2 

4.5 

24 

1.7 

1.9 

2.9 

2.4 

4. 15 

7.2.5 

4.a5 

4.  .15 

2.7 

1.9 

2.8 

.5.2,5 

25 

1.65 

1.85 

2. 75 

2.4 

.3.7 

7.1 

7.  .5.5 

5.65 

.5.6 

1.8 

2.55 

4.6 

26 

t    1.6 

1.8 

2.7 

2.4 

3.5 

7.0 

.5.4 

5. 15 

8.4 

1.8 

2.4 

3.9 

27 

1    16 

1.8 

2.7 

2.4 

6.3 

5.3 

4.95 

10.4 

1.75 

2.4 

3.6 

28 

1.5 

1.8 

2.7 

2.75 

.3.4 

.5.6.5 

.5.5 

4.5 

10.3 

1.7 

2.  .15 

3. 2.5 

29 

1.5 

2.7 

2.  .55 

3.6 

7.5 

6.15 

4.05 

6.6 

1.6 

2.2 

3.05 

30 

.      1.45 

1 

2,7 

2.4 

3.45 

11.1 

6.4 

3.65 

5.65 

1.6 

1.95 

2.85 

31 

.      1.4 

2.5 

3.5 

6. 15 

3.3 

1.6 

2.7 
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Daily  discharge,  in  second-feti,  of  Rio  Orande  near  Langtry,  Tex.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


Feb.  I  Mar. 


Apr. 


1,350 

ol,550 

1,550 

1,550 

1,550 

«1,470 

1,400 

1,400 

1,400 

1,320 

1,250 

al,250 

1,210 

!al,2l0 

1,210 

1,180 

1,150 

I  1,150 

|al,100 

I  1,100 

1,100 

1,100 

1,200 

1,500 

1,430 

1,370 

27 !  1,370 

28 ol,230 

29 '  1,2.30 

30 1,180 

31 1,130 


1,130 

TB990 

930 

870 

760 

0880 

820 

850 

910 

a880 

910 

960 

1,020 

al,070 

1,070 

1,010 

1,010 

Jl,0l0 

!  1,010 

1,010 

1,210 

1,420 

2,030 

1,930 

al,880 

1,830 

1,830 

1,830 


,700 

100 

,900 

890 

,930 

,920 

1,070 

130 

i,220 

1,280 

!,240 

!,220 

,240 

t,260 


!,340 

5,300 

250 


360 
1,360 
!,370 

820 


May. 


2,700 
3,000 
3,130 
3,260 
3,490 

03,730 
3,730 
3,930 
6,530 

«2,590 
2,410 
3,730 
4,650 
4,870 
5,280   03,980 


June.      July.     Aug. 


4,370  25,700 

o4,860     6,420 

4,760  04,690 

4,960  ,  4,260 


4,960 
5,270 
6,310 


4,220 
4,140 
3,520 


3,950 
4,220 
4,390 


1,300   04,660 


4,670 
4,780 
4,690 
4,6C0 


0  7,770   03,520 
9,420     3,320 


3,000 
2,800 
2,730 
2,600 


9,250 
9,770 

013,770 
13,940 
16,250  02,470 
17,730  2,420 

019,380  I  2,380 
18,040  I  2,600 
12,930  3,620 
14,000  03,640 

012,970  4,570 


,860  |o5,810 

,780  4,880 

,710  1  4,450 

,640  4.420 


,990 
1,790 
:,640 


4,190 

o4,570 

4,270 

4.370 


13, 100 
13,010 
13,050 

013,050 
12,300 
11,910 
9,120 

"7,020 


4,850 
6,240 
7,540 
o6,600 
14,700 
7,460 
7,300 
7.620 


14,000  a8,G50 


29,300 


9,170 
8,070 


7,520 
7,050 
6,230 

06,000 
5,600 
5,000 
4,800 
4,500 
4,100 

|o4,000 
3,800 
3,400 
9,240 

o7,540 
8,050 
8,870 
9,980 
8,480 

09,880 

10,780 

11,480 
9,530 
7,230 

06,700 
9,300 
8,230 
7,800 

06,860 
5,960 
.5,160 
4,460 


Sept. 


4,000 

03,540 

3,420 

3,360 

3,420 

2,940 

o2,940 

3,600 

3,850 

o9,530 

22,.')00 

8,150 

7,320 

5,640 

5,360 

o5,360 

6,900 

6,480 

5,200 

4,530 

3,850 

o 3,670 

3,450 

3,450 

07,900 

16  280 

22,340 

«22,a30 

10,830 

7,980 


Oct.      Nov. 


7,830 

o9,930 

11,580 
8,880 
7,240 

06,480 
7,800 
9,630 
7,580 

|o6,090 
5,330 
4,670 
4,420 

03,780 
3,680 
3,630 
3,600 
3,450 

o3,380 
3,090 
2,870 
2,730 

02.6.50 
2,580 
2,430 
2,430 
2,350 

o2,280 
2,200 
e,200 
2,200 


I  2,100 

02,010 
1,910 
1,810 

I  1,710 

al.410 
1,380 
1,350 

ol,320 
1,300 
1,280 
1,260 

o2,240 
5,480 

13,880 
6,230 

04,580 
6,080 
6,380 
5,040 

04,850 
4,570 
4,170 
3,850 
3,640 
3,520 
3,.520 

o3,440 
3,210 

o2,830 


Dec. 

2,760 
2,760 

03,130 
4,350 
5,000 
4,700 
4,550 
4,300 

-  4,010 
3,770 
3,650 

a3,530 
3,490 
3,210 
3,210 
2,940 

o 2,940 
4,310 
7,940 

08,540 
8,430 
8,000 
9,080 
10,700 

a9,300 
7,400 
6,590 
5,640 
5,100 
4,. 560 

0  4,140 


oMctiT  measurements. 


Estimated  tnontfdy  discharge  of  Rio  Grande  near  Langtry,  Tex.,Jor  1905. 


Month. 


I        Discharge  In  second-feet. 
Maximum.    Minimum.      Mean. 


Total  in 
acre-feet. 


January.. 
February . 

March 

April 


May 

June 

July 

August 

September. 

October 

Noveml)er. 
December.. 


The  year . 


L.-iSO 

2,a30 

6.690 

7,700 

6,530 

29,300 

2.5,700 

11,480 

22,500 

11,580 

13.880 

10,700 

29,300  I 


1,100 
760 
1,930 
1,890 
2,410 
4.370 
2,380 
.3,400 
2,940 
2,200 
1,260 
2,760 


1,296 
1,181 
2,854 
2,530 
4,150 
11,572 
5,852 
7,017 
7,327 
4,806 
3.  .545 
5,227 


79,716 
65,574 
175,477 
150,526 
25^,174 
688,602 
359.841 
431,464 
436,007 
295,517 
210,942 
321,382 


760 


4,780    3,470,222 

1 


Digitized  by 


Google 


RIO    GRANDE    BASIN. 


67 


RIO    GRANDE    BELOW  MOUTH    OF  DEVILS   RIVER,   TEXAS. 

This  station  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  Com- 
mission. It  is  alongside  the  Southern  Pacific  Railroad  track,  about  a  mile  below  the  mouth 
of  Devils  River  and  about  480  miles  below  El  Paso. 

The  river  is  nearly  straight  for  1  mile  above  and  the  same  distance  below  the  station. 
The  right  bank  is  alluvial  deposit,  overflowing  in  extreme  high  water  for  a  distance  of  some 
500  feet  back  from  the  river.  The  left  bank  is  a  loose  rock  fill  along  which  runs  the  South- 
ern Pacific  Railroad.  The  bed  is  rock  for  a  short  distance  from  the  left  bank;  the  rest  is 
shifting  sand  and  gravel. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  guy  wire. 

The  gage  is  an  inclined  scantling  spiked  to  posts  set  in  the  ground.  The  highest  flood 
on  record  showed  watermarks  of  36.5  feet  on  gage;  it  occurred  April  6,  1900,  about  two 
weeks  before  this  gage  was  established.  The  range  between  high  and  low  water  is  about 
33  feet.  The  bench  mark  is  a  cross  cut  on  top  of  the  coping  stone  of  a  culvert  near  the 
gBge;  elevation,  36.98  feet  above  the  datum  of  the  gage. 

The  observations  during  1905  have  been  made  under  the  direction  of  the  United  States 
section  of  the  International  (Water)  Boundary  Commission.  Tlie  hydrographer  is  E.  E. 
Winter  and  the  gage  reader  is  John  Harrison. 

Information  in  regard  to  tnis  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann"Annual  Report;  WS=Water-Supply  Paper): 

Dwcription:  WS  50,  pp  36*^365;  66,  p  80;  84,  p  162;  99,  p  345;  132,  p  84. 
Discharge:  WS  50,  p  365;  66,  p  80;  84,  p  162;  99,  pp  345-347;  132,  pp  84-85. 
Discharge,  mean  daUy:  WS  132,  p  87. 

Discharge,  monthly:  Ann  22,  Iv,  p  357;  WS  75,  p  161;  84,  p  163;  99,  p  348;  132,  p  88. 
Gage  heights:  WS  50.  p  365;  66,  p  81;  84,  p  163;  99,  pp  347-348;  132,  p  86. 

LHscKarge  measurements  of  Rio  Grande  below  mouth  of  Devils  River,  Texas,  in  1906. 


Date. 


Hydrographer. 


JanDary4 E.  E.  Winter. 

January  10 do 

January  13 do 

January  18 do 

January  21 do 

January  26 do 

January  31 do 

February  4 do 

February  9 ' do 

February  13 ...  | do 

February  17 ... , do 


do. 
do. 
do. 
do. 


February  22 , 
February  28 . 

March7 

March  14 . . . 

March  18 ' do 

March  22 do 

March  26 do 

March  31 do 

.4pril6 do 

April  10 do 

April  14 ' do 

April  19 do 

April  22 do 

April  26 do 


Area  of 
section. 

Mean 
velocity. 

Oage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

1,267 

1.99 

3.9 

2,524 

1,225 

1.99 

3.8 

2,439 

1,185 

1.91 

3.7 

2,264 

1,171 

1.87 

3.6 

2,187 

1,155 

1.82 

3.6 

2,104 

1,218 

1.98 

3.9 

2,411 

1,175 

1.89 

3.7 

2,225 

1,160 

1.78 

3.6 

2.060 

1,190 

1.78 

3.7 

2,123 

1,150 

1.74 

3.6 

2,0(i5 

1,342 

1.64 

3.6 

2,197 

1,392 

1.72 

3.85 

2,401 

1,566 

2.23 

4.4 

3, 4m 

1,607 

2.17 

4.6 

3,487 

1,746 

2.51 

5.3 

4, 378 

1,887 

3.56 

6.0 

6,715 

1,926 

3.73 

6.2 

7,193 

1,703 

2.64 

5.6 

4,494 

1,602 

2.29 

5.1 

3,671 

1,570 

2.58 

4.7 

4,050 

1,531 

2.87 

4.6 

4,400 

1,468 

2.»4 

4.4 

4,167 

1,385 

2.28 

4.0 

3,152 

1,402 

2.41 

4.25 

3,382 

1,790 

2.84 

5.5 

5,078 
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Discharge  measurements  of  Rio  Grande  below  mouth  of  Devils  River  ^  etc. — Continued. 


Date. 


Hydrographer. 


Area  of 
section. 


April  30 E.  E.  Winter. 

May  5 do 

May  9 do 

May  13 do 

May  18 do 

May  22 ...do 

May  26 do 

May  31 do 

June  6 do 

June  10 do 

June  15 do 

June  19 do 

June  23 do 

June  27 do 

June  29 do 

July  6 do 

July  12 do 

July  17 ' do 

July  22 do 

July  26 do 

July  31 do 

August  8  . . .  .* do 

August  12 do 

August  17 do 

August  23 do 

August  26 do 

August  31 do 

September  5 do 

September  12. .  I do 

September  18. . ' do 

September  24 ..  I do 

September  27 do 

September  30 do 

October  5 do 

October  9 do , 

October  13 do 

October  18 do 

October  21 do 

October  26 do 

October  31 do 

November  5 do 

November  8.  . .  I do 

November  12 do 

November  15. do 

November  20.. do 

November  24  . .' do 


November  29 . 
December  6 . . . 
December  11 . . 
December  15.. 
December  19.. 
December  24.. 
December  27.. 


I 


do 

11.  F.  Collins. 

do 

do 

do 

do 

.do 


Square 
feet. 

2,170 

1,741 

1,930 

1,774 

1,977 

2,122 

2,203 

2,260 

2,386 

2,717 

3,101 

3,410 

3,336 

3,034 

10,582 

2,321 

2,062 

1,575 

2,223 

2,285 

3,088 

2,610 

2,550 

3,063 

2,700 

2,697 

2,279 

1,736 

2,930 

2,373 

1,769 

3.423 

2.682 

2,568 

2,502 

2,178 

1,715 

1,388 

1,268 


Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

3.24 

6.7 

7,024 

3.03 

5.7 

5,274 

3.15 

5.9 

6,086 

3.04 

5.7 

5,387 

3.38 

6.0 

6,690 

3.11 

5.9 

6,603 

3.27 

6.2 

7,214 

3.68 

6.4 

S,306 

3.44 

6.6 

8,202 

4.59 

7.5 

12,475 

5.08 

9.4 

15,7^4 

6.12 

9.5 

20,879 

6.16 

9.0 

20,564 

5.15 

8.4 

15,628 

8.05 

21.9 

85,148 

3.94 

6.7 

9,144 

3.08 

5.9 

6.343 

2.44 

4.7 

3,844 

3.68 

6.5 

8,179 

4.09 

7.05 

9,^44 

5.12 

8.6 

15,796 

4.03 

6.9 

10,525 

4.40 

7.0 

11,210 

5.14 

8.6 

15.746 

4.69 

7.5 

12,660 

4.60 

7.3 

12, 419 

4.08 

6.2 

9,287 

3.03 

5.2 

5,2S4 

4.46 

8.15 

13,060 

3.91 

6.9 

9,282 

3.40 

5.4 

6,022 

5.84 

9.95 

20,000 

5.08 

7.95 

13,619 

4.59 

7.55 

11,785 

4.41 

7.25 

11,027 

4.04 

6.5 

8,807 

3.36 

5.1 

5,770 

3.19 

4.8 

4,426 

3.06 

4.4 

3,875 

2.88 

4.1 

3,366 

2.35 

4.0 

2,951 

2.19 

3.95 

2,659 

2.40 

4.0 

3,013 

5.54 

8.45 

15,664 

4.77 

6.8 

10,397 

4.34 

5.8 

8,265 

3.81 

4.9 

5,489 

5.18 

6.3 

9.728 

4.04 

6.1 

6,371 

3.83 

5.2 

5,543 

3.77 

5.3 

5,371 

5.70 

7.45 

13,442 

4.79 

6.2 

9,027 
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DaUy  gage  height,  in  feet,  of  Rio  Grande  below  mouth  of  Devils  River ,  Tex.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S«pt. 

Oct. 

Nov. 

Dec. 

J 

1     4.2 
4.0 

3.7 
3.65 

4.25 
4.35 

8.0 
7.1 

6.25 
5.85 

6.35 
6.7 

10.7 
10.7 

7.85 
7.6 

5.« 

5.5 

7.2 
7.75 

4.1 
4.1 

4.65 

2 

4.6 

3 

*     3.95 

3.6 

4.4 

5.5 

5.75 

6.5 

10.1 

7.6 

5.5 

9.0 

4.15 

4.5 

4 

.      3.9 

3.55  • 

4.4 

5.a5 

5.7 

6.55 

7.25 

7.35 

5.4 

8.45 

4.1 

4.5 

5 

.1     3.9 

3.5 

4.45 

4.85 

5.7 

6.6 

7.15 

7.0 

5.3 

7.65 

4.0 

5.95 

6 

.1     3.9 

3.55 

4.75 

4.65 

5.8 

6.65 

6.75 

6.95 

5.1 

6.95 

4.05 

6.4 

- 

.;     3.85 
.1     3.85 

3.65 
3.6.5 

4.7 
5.35 

4.55 
4.5 

5.85 
5.9 

6.85 
7.1 

6.35 
6.3 

6.9 
7.0 

5.0 
5.2 

7.0 

7.7 

3.9 
3.95 

6.65 

% 

6.6 

9 

.      3.8    , 

3.7 

5.65 

4.5 

5.9 

7.56 

6.2 

7.1 

5.6 

7.25 

3.95 

6.15 

10 

J     3.8 

3.7 

5.95 

4.5 

7.15 

7.5 

5.8 

7.3 

7.0 

7.05 

4.0 

6.15 

11 

.      3.75 

3.7 

5.0 

4.5 

5.8 

7.55 

.5.3 

7.5 

9.7 

7.0 

4.05 

6.05 

12 

.      3.75 

3.7 

4.9 

4.5 

5.7 

8.1 

5.5 

6.85 

8.35 

6.8 

4.0 

5.55 

13 

.      3.7 

3.7 

5.3 

4.5 

5.7 

8.65 

4.95 

8.95 

7.6 

6.4 

4.1 

.5.65 

14 

.      3.7 

3.65 

5.35 

4.4 

5.95 

9.0 

4.9 

8.65 

7.95 

6.0 

5.55 

5.35 

15 

.      3.7 

3.65 

6.3 

4.3 

6.1 

9.45 

4.75 

7.55 

7.4 

5.9 

8.3 

5.25 

16 

.      3.ft5 

3.65 

6.2 

4.3 

6.05 

9.7 

4.65 

7.75 

7.2 

5.3 

7.1 

5.45 

17 

.      3.6 
.      3.6    1 

3.6 
3.6 

5.9 
5.95 

4.25 
4.15 

5.95 
5.95 

9.8 
9.6 

4.7 
5.4 

8.55 
8.25 

6.9 
6.9 

:.i 
5.a5 

6.6 
6.7 

5.9 

18 

5.6 

19 

.      3.6 

3.6 

5.9 

4.0 

5.9 

9.55 

5.25 

8.3 

6.95 

4.95 

6.75 

5.8 

20 

.      3.6 

3.6 

5.9 

4.0 

5.9 

9.7 

6.5 

8.75 

6.75 

4.95 

6.75 

7.35 

21 

.      3.6 

3.65 

6.0 

4.0 

5.9 

9.7 

6.2 

9.1 

5.85 

4.85 

6.65 

7.25 

22 

.      3.6 

4.0 

6.15" 

4.25 

5.9 

9.2 

6.5 

8.4.5 

5.5 

4.75 

6.55 

7.0 

23 

.      3.75 
.      3.85 

6.05 
5.85 

::r 

5.95 
6.15 

8.8 
8.6 

6.9 
7.0 

7.3 
6.95 

5.5 
5.35 

4.7 
4.6 

6.1 
5.65 

6.65 

M 

7.1 

& 

.      3.9 

5.er> 

5.95 

7.25 

8.6 

7.9 

7.1 

6.65 

4.5 

5.35 

7.15 

26 

.      3.9 
.      3.9 
.      3.85 

5.y, 
5.45 
5.4 

5.3 

4.95 

4.9 

6.3 
6.1 
6.05 

8.55 
8.4 
10.3 

7.1 
7.5 

7.8 

7.45 
7.7 
7.35 

8.75 
10.2 
10.7 

4.45 
4.35 
4.25 

5.25 
5.15 
5.0 

6.6 

27 

6.15 

2fi 

5.95 

» 

.      3.8 
.      3.75 

5.35 
5.15 

5.0 
6.7 

6.1 
6.1 

21.1 
9.65 

8.5 

8.7 

6.9 
6.M 

8.7 
7.8 

4.2 
4.15 

4.95 
4.8 

5.75 

30 

5.55 

31 

.      3.7 

5.05 

6.3 



8.5 

«.l 

4.1 

5.4 
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Daily  ducharge^  in  second-feet,  of  Rio  Grande  below  mouth  of  Devils  River,  Tex.,  for  1905. 


Day. 


Jan. 


Feb. 


1 '    2,730 

2 1    2,590 

3 1    2,5.50 

4 j  a2,520 

5 2,520. 

6 2,520 

7 2,4« 

8 2,480 

9 2,440 

10 02,440 

11 2,350 

12 2,a')0 

13 02,260 

14 2,260 

15 2,260 

16 2,220 

17 2, 190 

18 1  02,190 

19 ...I     2,160 

20 !     2,130 

21 1  o2,100 

22 '     2.1O0 

23 2,250 

24 '     2,3.'i0 

2.5 ]     2,410 

26 02,410 

27 2,410; 

28 2.360 

29 2,310 

30 1     2,260 

31 1  o2,220 

I 


Mar.  I  Apr.  '  May.    June. 


I 
3,240[ 

3,340 

3.370 

3,330' 

3.360 

3,740 

03,630 
4.700 
5,300 
5,900j 
4,000 
3,87o| 
4,380 

0  4,500 
6.  MO 
6.870| 
6,310 

o6,600 
6,4.S0 
6,480 
6.720 

07.080 
6, 520 
5, 720' 
4,9:«) 

o4,410 
4.240 
4.160 
4,080 
3,7.50 

o3,590 


10,900  6, 
8,200 
5,400  5, 
4,630J  5, 
4,290  05, 

03,950  .5, 
.3.  WO  5, 
4,030  6. 
4,220  06, 

04,400  9, 
4,400!  5, 
4,400|  5, 
4,40o'  05, 

04, 170  6, 
3,930  6, 
3,930  6, 
3, 790  6, 
3,540  06, 

03, 150  6, 
3. 150  6, 
3. 150  06, 

0  3,380  6, 
3,ft50     6, 

10,000  7, 
5,980|    9, 


0  4,800  07, 

4,310  6, 

4,240  6, 

4,380  6,960o80, 

o7,030  6, 


230  8, 
5.30  8. 
360  8, 
270,  8, 
27o|  8, 
600  OS. 
800  9, 
010  10, 
090  12, 
010  012, 
640'  12, 
390  13. 
390j  14, 
130  15, 
610O15, 
600  18, 
46o'  19, 
570  20, 
600'o21, 
600  22, 
600  22, 
600  20, 
700119, 
110  18. 
860  17, 
460  16. 
960  015, 
J^,  25, 


July.     Aug.     Sept.  I  Oct.     Nov.     Dec. 


J 


),960   21 
,76o'     . 


430  oQ, 

.380     7, 

570     7. 

710 

470 

5.50 

500 

r460 

060 
960 
140 
720 
100 
080  5, 
100  8, 
520  7, 
940  08, 
760  9, 
3:J0  9, 
700  12, 

mo  09, 

630  11, 
100  12. 
350  15, 
900|   16, 

...ol5. 


140  13. 
140;  12, 
14o|  12, 
890  11, 
390  10, 
390  10, 
910  10. 
4O0IO. 
390  11, 
130  11, 
080  12, 
500  010, 
350  17, 
250  15, 
940  12, 
730  13, 
840  015, 
5.30  14, 
170  14, 
180  16, 
460  17, 
180  15. 
030  012, 
240  11, 
740  11, 
.550  012, 
220  13, 
460  12, 
380  11, 
210  9, 
390  09, 


470  7, 
700  0, 
70o|  6, 
920  6, 
m  05, 
680  4 
530  4 
830  5 
130  5 
730  9 
330  20. 
790^13, 
150  11, 
9.50  12, 
770  10, 
330  10, 
600  9, 
770  09, 
910  9. 
350  8, 
7.50  7, 
330  6, 
100  6, 
420  05, 
850  9, 
850  16. 
560  021, 
560  23, 
280  16, 
720O13, 
000.... 


060  10, 

460  12, 

460  18, 

050  15, 
650O12, 

950  10, 

750  10, 

150  12, 

950  011, 

450  10, 

600  10, 

860  9, 

400  08, 

4.50  7, 

800  7, 

200  6, 

280  5, 

280  ao, 

430  5, 

960  4, 

000  04, 

240  4, 

240  4, 

920  4, 

870  4, 

340  03, 

000  3, 

500  3, 

030  3, 

140  3, 
...|  «3, 


900  3, 

700  3, 

450  3, 

920  3, 

180  02, 

280  2, 

WO  2, 

,380  o2 

,030  2, 

,440  2, 

,290  3, 

,700  03 

,590  3, 

,730  6, 
,510  015, 

,200  11, 

,770  9, 

,670  10, 

,230  10. 

,980  010, 

,530  10, 

,360  9, 
,290.     8, 

,150  07, 

,010  6, 

,»40  6, 

,790  6, 

,620  5, 

,^10  05, 

,4.50  5, 
,370... 


,320  4,rj0 

,280  4,.580 

,330  4.280 

,190  4.280 

,950  8.670 

,990  010.030 

.630  10.230 

.660  9,5.10 

,720  7,630 

,880  7,080 

,040  06,220 

,010  5,190 

,210  5.960 

,960  5.5.30 

,210  o5,690 

,340  6.170 

.960  7,400 

,180  6,380 

,290  7,2.50 

,290  13.060 

,070  12,680 

,860  11.7.50 

.900  10,450 

,800  012,130 

870  12,380 

560  10,440 

250  08.860 

790  8.190 

640  7.  .520 
290     6.  S.50 
6.350 


o  Meter  measurements. 


Estimated  monthly  discharge  of  Rio  Grande  below  mouth  of  Devils  River y  Tex.,  for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feot. 
Maximum.!  Minimum.      Mean. 


Total  In 
acre-feet. 


2,730 
3,490 
7,080 
10,900 
9,860 
80,350 
29,140 
17,750 
23,500  ' 
18,4.50 
15.210  I 
13.060 

80.a50 


2,349 
2,443 
4,888 
4,790 
6,515 
17,572 
10,409 
12,835 
10.115 
7,722 
6,216 
7,984 


144,  4.36 
1.^5. 689 
300.  .575 
285,045 
400,582 
1,045,626 
640,046 
789.223 
601,904 
474.823 
369,858 
4t».S89 


2,000 


,820 


5.678.696 
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RIO  GRANDE  AT  EAGLE  PASS,  TEX. 


This  station  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  Com- 
mission. It  Ls  a  half  mile  above  the  highway  bridge  between  Eagle  Pass,  Tex.,  and  Ciudad 
Porfirio  Diaz,  Mexico,  and  about  540  miles  below  El  Paso. 

The  river  is  practically  straight  for  1  mile  above  the  station.  Below  it  curvets  slowly  to 
the  right  for  about  half  a  mile  and  then  swings  as  slowly  to  the  left.  The  right  bank  is 
alluvial  deposit  with  a  bottom  back  of  it  about  1,500  feet  wide,  which  begins  to  overflow 
at  gage  height  22  feet.  The  left  bank  is  shale  rock  rising  abruptly  from  the  river.  The 
bed  of  the  stream  is  shifting  sand.  At  low  water  the  depth  is  considerable  and  the  velocity 
slow. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  guy  wire. 
TTie  initial  point  for  soundings  is  the  pole  supporting  the  cable  on  the  left  bank. 

The  gage  up  to  10.5  feet  is  a  vertical  staff  bolted  to  a  shale  clifT.  Above  10.5  feet,  it  is 
inclined  and  spiked  to  posts  set  in  the  shale.  The  highest  recorded  flood  reached  gage 
height  34.6  feet,  and  occurred  at  midnight,  June  29,  1905.  The  range  between  high  and 
k»w  water  is  3.3  feet.  The  })ench  mark  is  the  top  of  a  nail  driven  into  the  shale  at  the  gage; 
elevation,  10.40  feet  above  the  datum  of  the  gage. 

The  observations  during  1905  were  made  under  the  direction  of  the  United  States  section 
of  the  International  (Water)  Boundary  Ojmmission.  The  hydrographer  is  J.  K.  Wilson, 
and  the  gage  reader  Robert  Boubel. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Sur\'ey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  50.  pp  36S-3G6;  66,  p  81;    84,  p  158;  9Q,  p  341;  1J2.  p  88. 

Diflchaige:  WS  50.  p  366;  66.  pp  81-82;  84.  pp  158-150:  99,  pp  341-344;  132,  pp  88-91. 

Discharge,  mean  daily:  W8  132,  p  93. 

Discharge,  monthly:  Ann  22.  lo.  p  357;  WS  75,  p  162;  84.  p  160;  99,  p  345;  132,  p  94. 

Gage  heights:  WS  50.  p  366;  66.  p  82;  99.  p  344;  132,  p  92. 

Hydrograph:  WS  75.  p  163. 

Discharge  wMixuremenU  of  Rio  Orande  at  Eagle  PaxSy  Tex.^  in  1905. 


Date. 


January  3 .  . . 
January  7  .  .  . 
January  11 .  . 
January  14 .  . 
January  17 , . 
January  21 .  . 
January  24 .  . 
January  28. . 
January  31 .  . 
February  3 . . 
February  7 . . 
February  11 . 
February  14 . 
February  17. 
February  21 . 
February  24 . 
February  28 . 

Mairh4 

March  6 

March  « 

March  10 

Mardiu 


Hydrographer. 


J.  K.  Wilson. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

....do 

....do 

....do 

...do 

....do 


Area  of       Mean 
section,    velocity.  | 


Square 
feet. 
2,609 
2.557 
2,464 
2,498 
2,464 
2,479 
2,467 
2,473 
2,542 
2,530 
2,472 
2,444 
2,499 
2,450 
2,484 
2,529 
2,551 
2,548 
2,657 
2,^7 
3.729 
2,931 


Feet  per 
second. 

1.68 

1.58 

1.31 

1.26 

1.37 

1.38 

1.32 

1.40 

1.33 

1.28 

1.27 

1.41 

1.30 

1.32 

1.29 

1.59 

1.62 

1.63 

1.69 

2.42 

4.2,'i 

2.53 


(iaee 
lelght. 

Dis- 
charge. 

Second- 

Feet. 

feet. 

3.3 

4,373 

3.1 

4,048 

3.1 

3,221 

3.1 

3,158 

3.0 

3,370 

2.8 

3,416 

2.8 

3,259 

2.95 

3,462 

3.1 

3,390 

3.0 

3,229 

2.7 

3,131 

2.9 

3,452 

2.8 

3,254 

2.8 

3.239 

2.8 

3,213 

3.25 

4,024 

3.2 

4,126 

3.2 

4,143 

3.4 

4.198 

4.1 

7,126 

5.4 

15.  S.'il 

4.0 

7,406 
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Discharge  measurements  of  Rio  Grande  at  Eagle  Pass^  Tex.^  in  1905 — Continued. 


Date. 


Hydrc^rapher. 


Area  of 
section. 

Mean 
velocity. 

Gace 
height. 

Dis- 
charge. 

Square 

Fettper 
second. 

Feet. 

Second- 
feet. 

3.600 

4.15 

5.1 

14.945 

2,965 

3.00 

4.6 

8,902 

2,982 

3.09 

4.7 

9,226 

2,893 

2.37 

4.15 

6,850 

2,823 

2,38 

4.0 

6.il5 

3,695 

3.66 

5.5 

13,534 

4,270 

6.34 

6.75 

27,061 

2,955 

1.96 

3.8 

5,792 

2,611 

1.99 

3.6 

5,207 

2,576 

2.04 

3.7 

5.250 

2,535 

1.98 

3.5 

5,010 

2,483 

1.80 

3.35 

4,478 

3,817 

4.82 

6.4 

18,395 

2,622 

2.43 

4.0 

6,370 

2,974 

2.79 

4.25 

8.298 

2,827 

2.99 

4.4 

8,447 

2,791 

2.93 

4.5 

8,188 

2,767 

2.85 

4.5 

7.895 

3,119 

3.20 

4.9 

9,994 

2,758 

3.02 

4.4 

8,341 

3,038 

3.26 

4.5 

9,905 

3,109 

3.66 

5.05 

11,370 

3,062 

3.97 

5.25 

12.150 

3,093 

3.74 

4.8 

11,&80 

3,116 

3.40 

5.1 

10,593 

3,389 

.  3.36 

5.05 

l>.395 

3,573 

4.48 

5.95 

16,014 

3,727 

4.95 

6.3.5 

18,445 

4,326 

5.54 

7.4 

23.980 

4,255 

5.13 

7.2 

21.834 

4,206 

5.01 

7.1 

21,090 

4,269 

4.. 58 

6.9 

19,559 

4,533 

2.76 

4.8 

12,529 

3,918 

1.89 

4.0 

7,418 

3,837 

1.88 

4.0 

7,214 

4,183 

2.  as 

6.0 

11.082 

3,977 

2.08 

4.3 

8,261 

4,061 

2.91 

5.25 

11.815 

4,401 

3.99 

6.7 

17.575 

3,874 

3.73 

6.0 

14,458 

4,052 

3.52 

5.4 

14,247 

3,816 

3.53 

5.6 

13.488 

3,773 

3.95 

5.7 

14,915 

4,011 

3.99 

6.0 

16,000 

4,a52 

4.20 

6.0 

17,014 

3,723 

3.63 

5.5 

13,512 

3,66.'5 

3.71 

5.4 

13.614 

3,607 

2.99 

4.8 

10, 782 

3,371 

2.47 

4.4 

8.329 

3,099 

2.14 

3.8 

6,646 

3,916 

3.89 

5.9 

15,228 

3,663 

3.92 

5.7 

14,344 

3,671 

3.45 

5.55 

12,683 

Die 

itized  by  V 

^^OOQ 

ie 

March  16 

March  19 

March  23 

March  27 

March  31 

Aprill 

April2 

April  6 

April  10 

April  13 

April  17 

April  20 

April  24 

April  27 

April  30 

May  4 

Mays 

May  11 

May  15 

May  18 

May  21 

May  25 

May  28 

May31 

June  3 

June  7 

June  10 

June  13 

June  17 

June  20 

June  23 

June  27 

July  10 

July  14 

July  17 

July  21 

July  2.5 

July  28 

July  31 

August  4 

August  7 

August  10 

August  16 

August  19 

August  23 

August  26 

August  29 

August  31 

September  4  . . . 
September  7 ... 
September  11 .. 
September  14 . . 
September  19 . . 


.  K.  Wilson. 
...do 


do 

....do 

do 

do 

do 

do 

do 

do 

....do 

....do 

do 

....do 

do 

do 

....do 

do 

...do 

do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

-...do 

....do 

do 

....do 

....do 

....do 

Pedro  Rosales. 

do 

....do 
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Disiharge  meagurements  of  Rio  Grande  at  Eagle  Pass,  Tex.,  in  1905 — Continued. 


Date. 


Ilydrographer. 


September  22 
September  25 
September  28 
September  29 

October  2 

October  5 

Octobers.... 
October  17. . . 
October  30 do. 

October  24 do. 

Octoi)er27 do. 

October  31 do. 

November  4 do . 

November  7 do . 

November  11 do . 

November  15 do . 

November  18 do  . 

November  22 do  . 

November  25 do . 

November  28 do . 

November  30 do  . 

December  4 do. 

Decembers do. 

December  11 do . 

December  14 do . 

December  18 do. 

December  21 ... ! do 

December  jG...' do 

December  28. do 

DeoHnber31...i do 


Pedro  Rosales.. 

....do 

....do 

...do 

....do 

do 

J.  K.  Wilson  . . . 
do 


Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gage 
height. 

Feet. 

Sauare 

3,251 

2.77 

4.55 

2,904 

2.75 

4.0 

4,610 

6.69 

7.85 

4,980 

6.97 

8.3 

3,490 

4.16 

5.9 

4,009 

4.53 

6.35 

3,939 

4.75 

6.3 

2,733 

2.55 

3.9 

2,458 

2.17 

3.5 

2,377 

2.00 

3.3 

2.275 

1.97 

3.2 

2,252 

1.99 

3.0 

2,436 

2.27 

3.3 

2,310 

2.00 

2.9 

2,226 

1.85 

2.7 

3,254 

3.70 

5.0 

2,940 

4.10 

4.85 

3,954 

3.73 

4.9 

2,548 

2.66 

4.2 

2,420 

2.57 

3.7 

2,321 

2.33 

3.6 

2,510 

2.17 

3.3 

2,609 

2.87 

4.3 

2,629 

2.39 

3.8 

2,371 

2.44 

3.7 

2,367 

2.36 

3.6 

3,152 

4.07 

4.8 

4,011 

4.05 

4.95 

2,492 

3.10 

4.4 

2,631 

2.40 

3.85 

Dis- 
charge. 

Second- 
feet. 

9,008 

7,991 

30,834 

34,695 

14,515 

18, 172 

18,728 

6,973 

5,344 

4,752 

4,484 

4,472 

5,526 

4,622 

4,127 

12,039 

12,041 

14,766 

6,768 

6,216 

5,419 

5,438 

7,498 

6,273 

5,785 

5,584 

12,817 

16,242 

7,718 

6,327 
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STREAM    MEASUREMENTS    IN    1905,   PART    X. 
Daily  gage  height,  in  feet,  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1905. 


Day. 


1 

2 

3 

4 

5. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27, 

28. 

29. 

30. 

31. 


Jan. 

Feb. 

Mar. 

Apr. 

3.3 

3.0 

3.2 

5.8 

3.3 

3.0 

3.2 

7.1 

3.3 

3.0 

3.1 

4.a'> 

3.2 

2.8 

3.2 

4.0 

3.2 

2.8 

3.4 

3.8 

3.1 

2.75 

3.4 

3.8 

3.1 

2.7 

3.5 

3.8 

3.1 

2.7 

3.95 

.3.8 

3.1 

2.9 

4.05 

3.7 

3.1 

2.9 

5.45 

3.6 

3.1 

2.9 

4.8 

3.8 

3.1 

2.9 

4.2 

3.85 

3.1 

2.9 

4.0 

3.7 

3.1 

2.8 

4.0 

3.7 

3.0 

2.8 

4.2 

3.6 

3.0 

2.8 

5.5 

3.55 

3.0 

2.8 

4.6 

3.5 

2.9 

2.8 

4.6 

3.4 

2.9 

2.8 

4.6 

3.3 

2.8 

2.8 

4.5 

3.3 

2.8 

2.8 

4.6,'> 

3.35 

2.8 

2.8 

4.7 

3.5.') 

2.8 

3.0 

4.65 

3.5 

2.8 

3.15 

4.5 

5.35 

2.75 

3.4 

4.4 

4.8 

2.7 

3.4 

4.3 

4.5.5 

2.7 

3.3 

4.15 

4.0 

2.95 

3.2 

4.2 

4.4 

3.2 

4.1 

4.05 

3.1 

4.05 

4.a5 

3.a5 

4.0 



May.  I  June.  I  July. 


4.65 

4.5 

4.4 

4.  .35 

4.5 

4.6 

4.45 

4.5 

4.6 

5.4 

4.6 

4.4 

4.3 

4.4 

4.9 

4.7 

4.4 

4.4 

4.3 

4.55 

4.5 

4.7 

4.65 

5.15 

5.65 

6.9 

5.35 

5.6 

5.0 

4.8 

4.85 


5.0 

5.05 

5.1 

5.0 

4.9 

4.95 

5.1 

5.3 

5.8 

6.0 

5.85 

5.95 

6.35 

6.7 

6.95 

7.2 

7.4 

7.4 

7.4 

7.2 

7.45 

7.2 

7.1 

7.0 

7.0 

6.95 

6.9 

6.45 

16.8 

25.4 


14.0 
13.0 
11.0 
10.2 
6.9 
6.3 
6.2 
6. 15 
5.95 
4.85 
4.  .55 
4.4 
4. 15 
3.95 
3.75 
3.  .5.5 
4.0 
4.0 
3.95 
4.8 
5.0 
4.7 
5.3 
4.5 
4.9 
6.7 
5.&5 
5.25 
5.65 
6.3 
6.7 


Aug. 


6.45 

6.05 

6.0 

5.a5 

5.6 

5.45 

5..^5 

5.4 

5.45 

.5.65 

5.5.5 

5.4 

5.7 

6.5 

6.25 

5.7 

5.9 

6.25 

6.0 

6.15 

6.65 

7.0 

5.95 

5.5 

5.35 

5.55 

5.8 

5.75 

5.3,) 

4.95 

4.75 


Sept. 


4.45 

4.25 

4.4 

4.35 

4.0 

3.9 

3.75 

3.75 

4.15 

4.45 

5.9 

7.2 

5.6.5 

5.8 

5.95 

5.45 

5.25 

5.3 

5.65 

5.4 

4.85 

4.55 

4.3 

4.2 

4.0 

5.95 

7.15 

7.8 

8.1 

6.3 


.5.7 

5.1 

4.8 

4.55 

4.45 

4.25 

4.1 

3.85 

3.65 

3.6 

3.55 

3.7 

3.5 

3.4 

3.35 

3.3 

3.2 

3.2 

3.15 

3.1 

3.0 

3.a5 


Oct. 

Nov. 

5.8 

3.0 

5.9 

3.0 

6.3 

3.35 

6.8 

3.3 

6.2 

3.15 

5.5 

2.9.5 

5.3 

2.>v5 

5.8.5 

2.8.5 

6.3 

2.8 

2.7 

2.8.5 

2,9 

3.75 

4.55 

5.4 

4.95 

4.75 

4.9o 

4.95 

4.85 

4.9 

4.65 

4.35 

4.15 

4.0 

3.75 

3.7 

3.6 

3.55 


I 


Dec. 

3.5 

3.4 

3.3 

3.35 

3.5 

4.6 

4.45 

4.3 

4.2 

3. 8.5 

3.8 

3.75 

3.8 

3.7 

3.6 

3.6 

3.6 

3.55 

3.45 

4.6 

4.85 

4.8 

4.7 

4.65 

5.3 

4.95 

4.  05 

4.35 

4.2 

4.3 

3.85 
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Daily  discharge,  in  second-feet ,  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1905. 


Day. 


Jan.      Feb. 


I 

4,290 

«» 

4,330 

3 

a  4,. 370 

4 

4,210 

5 

4,210 

6 

4.av) 

«4,0V) 

8 

9 

.3.H40 
3.630 

10 

3,420 

11 

n3,220 

12 

3,200 

13 

3,180 

0  3,160 

3,160 

3.260 

'•3,370 

14         ... 

15 

16 

17 

18.. 
19.. 
30.. 
21.. 
22.. 
23.. 
24.. 
%., 
26.. 


3,330 
3,390 
.3,  .350 
'»3.420 
.3,360 
3,310 
o3,260 
3,210 
.3.160 
3,160 

2S a.3,460 

29 3,460' 

30 3.470 

31 |o3.340 


Mar.      Apr. 


029, 


230|     4,130al5, 

23C^     4 

230     3, 

160  a  4, 

160j     4, 

140  a  4, 


,130 

J,  950 

140 


May. 


9,4,'K)    11,650    75,500    16, 

8, 

8, 


I 


1.30'  4, 
1.30  6, 
45o'  a  6, 
4.50  a  16, 
4.50  10, 
450  8, 
450!  7, 
25(>  a7, 


,.500  .5, 
,.500  a  5. 
,  7.50  5, 
,.530  5, 
,93o|  .5. 
,050  a  5. 
,400  .5, 
,000  5, 
,400  a. 5, 
,400!     5. 


390  .i8, 

790  8. 

79-)  8, 

790  8, 

790  «8, 


700| 


I 


2.50:     8,000,     5, 

S50     5, 


,9001  a5, 
,900'  4, 
,900'  4, 
,580  a4, 
,07o|  4. 
,230  .5, 
,010     5, 


240<il6, 
240  8, 
240.  8, 
230  <i8, 
220  8, 
210  9, 
21o'  9, 
570  0  9, 
840'  8, 
32o'  7, 
320  7, 
220  o6, 


7, 
2501  7, 
250  7, 
130  o9, 
070     9, 


ol2, 


June.    July. 


Aug. 


120,  66,500   14, 
500    14, 


J 


[,900 
,10) 
,500 
►,900 


390  50, 
44o'  44, 
290  25, 
740  21 
850J  20, 
680  20, 
240  19, 
320  ol2, 830  013, 
410  10,930  13, 
OlOi  9,970  12, 
370    14, 


300   20, 
990   21 


I 


850  o6,370!   12, 
130     6,970|     7, 
»40|     6 
780  o9 
720... 


..  a6.: 

I 


',970'ol4, 

>,.570|  11, 
J  11, 


.330  23, 
720  021 
900.  23, 
440  21, 
310  o21, 
770  20, 
50o'  20. 
900  19. 
900  ol9, 
000  17, 
830  166. 
580  238, 
780  .. . 


450  8, 
.300  o  7, 
620  6. 
930  5, 
980|  a7, 
980|  7, 
980  7, 
830,  10, 
690011, 
830  9, 
090  12. 


Sept.  Oct.   Nov.   Dec. 


.320 


320  010 
wo'  17, 
.5iO'  14, 
300011, 
600  13, 
.300  1.5, 
-..ol7, 


170  18, 
480j  17, 
710 oi4, 
21o|  15, 
2101  17, 
aX)ol6, 
300'  17, 
080|  19, 
870  21, 
280  016, 
060  1.3, 
500  12, 
600013, 
200  1.5. 
810  1.5, 


8, 
7, 
8, 
og, 
7, 
6, 
o6, 
6, 
8, 
9, 
al5, 
800  21, 
4.5o[  14, 
610  ol4, 
510  15, 
910  12, 
&40  11, 
250  11, 
000  012, 
000  12, 
750!  10, 
7.50  o9, 
660  8, 
510  8, 


I 
640  14, 

880  014, 

3.30  16, 

190  19, 

210O17, 

93o|  14, 

510  13, 

510  16, 

080O18, 

310  1.5, 

230  12, 

700|  11, 

120  10, 

840  9, 


400 

540  < 

610 

180 


130  a  5, 
110  6. 


160  030, 
400  013.380  03.3, 

48o|   17, 
540  .. . 


I 


980    11, 
.580  0 10,  J 


010  4, 
51o]  4, 
980|  5, 
950  a.5, 
420  5. 
120  4 
.320  o4 
270'  4 
730  4 
790  4 
850  04 
380  4, 
160  4 
670  7 
ORo'olO, 
950    13, 


470  5.350 
470  5,280 
700  5,210 
530  o5,540 
190  5,8.50 
8,120 
7,810 
7,500 
7,2.i0 
6,390 
6,270 
6,080 
620  6.080 
170  0  5,790 
240  5,590 
840  5,500 
240J  5,580 
&40  0.5,480 


770    12,2 

960011, 

7.5o|  13, 070*     5,280 


550  13, 
140j  13, 
340,014, 
050  12, 
90o'  9, 
7.5o'  o6, 
480     6, 


I 


11,610 

013,020 

12,820 

12,420 


100 

720 

5.50 

480     6,280 


I 
480  o6. 

480     5, 

.^50  0.5, 

600... 


12,220 
17,300 
016,240 
11,590 
220  o7,600 
670     7,220 


270 


I 


7,470 
00,330 


o  Met«r  measurements. 


Estimated  monthly  discharge  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1905. 


Month. 


January 

February . . 

March 

April 

May 

June 

July 

August 

^ptember. 

October 

■November. . 
December.. 


The  year. 


DischarRO  in  set'ond-feet. 
Ma.ximum.    Minimum.      Mean. 


4.  .370 

3,160 

4,. 320 

3,1.30 

16,  .5.50 

3,9.50 

29,100 

4,-300 

20,900 

7,100 

2,38,300 

10,290 

75,500 

5,710 

21,750 

10,  .540 

33,000 

6.510 

19.9.50 

4,,^50 

14,760 

4,130 

17,300 

5. 210 

238,300 

3, 1.30 

3,  .542 
3,4.34 
7,674 
7,324 
10, 139 
29,939 
18,757 
14,936 
12,810 
9,641 
7,646 
8, 125 


11,164 


Total  In 
acre-feet. 
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STREAM    MEASUREMENTS    IN    1905,   PART    X. 


RIO  GRANDE  NEAR  LAREDO,  TEX. 

This  station  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  Com- 
mission. It  was  intended  to  measure  the  river  from  the  highway  bridge  connecting  Laredo 
with  Nuevo  Laredo,  Tamaulipas,  and  the  gage  was  established  on  the  right  bank  just  above 
the  bridge.  Measurements  were  kept  up  by  the  Mexican  section  of  the  Commission  for  five 
months,  but  the  results  were  so  conflicting  that  the  station  was  abandoned.  In  July,  1903, 
a  cable  station  was  established  by  the  Commission  some  2  mile^  above  Nuevo  Laredo,  cross- 
ing to  the  United  States  military  reservation  of  Fort  Mcintosh,  the  cable  landing  just  below 
the  pump  house.     The  station  is  about  670  miles  below  El  Paso. 

.  The  river  at  the  new  section  is  nearly  straight  for  one-half  mile  above  and  below  the 
cable.  The  right  bank  is  alluvial  deposit,  but  is  above  high  water.  The  left  bank  is  the 
talus  of  a  shale  bluff  going  well  above  high  water.     The  bed  is  shifting  sand. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  initial 
point  for  soundings  is  the  cable  support  on  the  right  bank. 

The  gage  is  an  inclined  scantling  fastened  to  posts  and  tree^.  Low  water  is  about  1  foot 
on  the  gage.     The  highest  flood  recorded  is  32.2  feet,  on  the  night  of  June  30,  1905. 

The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  section  of 
the  International  (Water)  Boundary  Commission. 

Discharge  measurements  of  Rio  Grande  near  Laredo,  Tex.,  in  1905. 


Date. 


Hydroprapher. 


Area  of 
section. 

Mean 

velocity. 

Gage 
height. 

Dis- 
charge. 

Square 

Feet  per 
secmid. 

Fcft. 

Second- 
feet. 

2,183 

1.84 

2.3 

4,023 

2,015 

1.71 

2.2 

3,453 

J,  978 

1.G9 

2.2 

3,339 

1,940 

1.60 

1.8 

3.096 

1,942 

1.56 

1.7 

3,036 

1,977 

1.59 

I.a5 

3,140 

1,946 

1.52 

1.6 

2,956 

1,958 

1.56 

1.6 

3,064 

1,831 

1.53 

1.5 

2,7^7 

1,826 

1.56 

1.5 

2,851 

1,840 

1.60 

1.5 

2,944 

1,827 

1.57 

1.5 

2,876 

1,857 

1.58 

1.5 

2,927 

1,815 

1.58 

1.5 

2,870 

2,010 

1.69 

2.2 

3,404 

2,231 

2.32 

3.1 

5,169 

2,2ri0 

2.18 

3.2 

4,909 

3,054 

3.81 

4.95 

11,642 

3,550 

3.72 

3.9 

9,480 

2,190 

2.23 

3.0 

4,8S9 

2,288 

2.33 

3.2 

5,329 

2,343 

2.16 

3.3 

5,066 

2,472 

2.25 

3.5 

5,551 

2,330 

2.24 

3.6 

5,308 

2,  4(51 

1.79 

3.0 

4,416 

2,420 

2.28 

3.3 

5,516 

2,521 

2.40 

4.2 

6,049 

3,800 

4.54 

7.55 

17,256 

2,806 

4.86 

5.8 

13,646 

2,78.5 

3.85 

5.0 

10, 710 

".  IS 

r^,n 

13,867 

in  ft  cycle 

no  which  < 

xxjurred  A 

pril28. 

Di 

gitized  by  V 

ZOOQ 

le 

Januar>'  K... 

January  5 

January  10... 
January  17.. 
January  21... 
January  24... 
January  28... 
February  5. . . 
February  U., 
February  15. . 
February  18. . 
February  23. . 
February  27. . 
March  I t do. 


Luis  Vareltt, 

....do 

-...do 

do 

do ..... . 

-...do 

do 

do 

....do 

do 

..-.do. ...... 

do 

do 


March  6 do 

Marcli  10 do 

Man;h  15 .do 

March  17 do 

March  24 do 

March  28 do 

May  1  *» do 

May  7 . . . . do 

May  13 do 

May  19 -..do , 

May  21 do 

May  24 do 

May  25  & do .-..-.... 

May  27 do, 

June  10 .-.[ do. '. 

June  12 1 do. , 

June  14. |..-  ..do. 

oThe  record  of  raeasurement.s  made  during  April  was  lo.st 
>  Gage  height  uncertain. 
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Disdutrge  meagurements  of  Rio  Grande  near  Laredo ^  Tex.,  in  1905 — ContiDued. 


Dtte. 


Hydrographer. 


JunelSc 

June  23 

June  25 

July2 

July3 

July  13 

JaJyl6 

July  23 

July  26 

July  27 

Augusts 

August  11.  ... 

August  15 

August  16 

August  21 . ., . 

August  27 

August  29 

September  2. . 

September  7. . 

September  13. 

September  16. 

September  22. 

September  27. do. 

September  29. do. 

October  4 ' do. 

OctobcrlO i do. 

October  17 do. 

October  18 do. 

October  26 do. 

Octoba-30 do. 

Novembers do. 

NoTemberl2 do. 

NoTvmber  15...* do. 

November  17...^ do. 

November  24. . .  I do . 

do- 
do, 
do. 
do. 


Luis  Varela. 

....do 

....do 

....do 

..-.do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


I 


November  30 
Decembei  3.. 
December  &. 
December  14. 

December  16 * do 

December  22.. do 

December  26....' do 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sauare 

Feet  per 
second. 

2,852 

5.18 

7.0 

3,229 

5.39 

7.75 

2,701 

5.19 

6.6 

5,370 

5.73 

12.2 

4,944 

5.67 

11.9 

2,622 

3.19 

6.3 

2,554 

2.50 

5.8 

2,358 

2.56 

5.5 

2,322 

2.48 

5.4 

2,664 

3.70 

7.2 

2,538 

2.53 

5.0 

3,787 

5.70 

8.2 

3,809 

3.23 

6.45 

3,648 

3.86 

6.6 

3,647 

3.29 

5.4 

3,179 

3.74 

6.2 

3,490 

3.66 

6.5 

3,017 

2.94 

5.1 

3,212 

2.69 

4.2 

4,723 

4.96 

8.35 

4,314 

3.76 

7.0 

3,102 

3.31 

5.8 

3,315 

3.61 

6.65 

4,634 

5.02 

9.9 

3,321 

4.82 

7.0 

3,410 

5.14 

7.25 

2,514 

2.97 

4.85 

2,456 

2.89 

4.8 

2,302 

2.42 

4.3 

2,247 

2.06 

3.9 

2,104 

2.11 

3.8 

2,028 

1.81 

3.1 

2,135 

2.23 

3.9 

3,012 

4.60 

6.65 

2,620 

3.75 

5.5 

2,247 

2.32 

4.4 

2.145 

2.42 

4,3 

2,709 

2.51 

5.3 

2,439 
2,239 

2.80 
2.48 

4.7 
4.5 

2,941 

3.34 

5.8 

2,816 

4.19 

6.2 

Dis- 
cbai^e. 

Second- 
feet. 

14,760 

17,407 

14,005 

30,749 

28,044 

8,369 

6,603 

6,025 

5,751 

9,854 

6,426 

21,602 

12,318 

14,091 

11,993 

11,803 

12,777 

8,867 

8,627 

23,416 

16,227 

10,256 

11,981 

23,270 

15,998 

17,534 

7,456 

7,101 

5,574 

4,627 

4,438 

3,671 

4,760 

13,855 

9,823 

5,221 

5,201 

6,807 

6,823 

5,549 

9,812 

11,793 
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STREAM    MEASUREMENTS    IN    1905,   PART    X. 
Daily  gage  height,  in  feet  ^  of  Rio  Grande  near  Laredo^  Tex.y  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

2.9 

4:25 

6.a5 

3.2 

3.2 

3.0 

2.9 

2.9 

2.8 

2.6 

3.15 

2.9 

2.8 

2.6 

2.6 

2.5 

2.45 

2.4 

2.3 

2.2.5 

2.2,5 

2.45 

2.9.5 

2.9 

4.2.5 

4.1 

3.5.5 

3.2 

3.05 

3.35 

May. 

June. 

July. 

18.6 
11.2 
10.5 
9.8 
9.3 
8.1 
7.75 
7.5 
7.25 
7.05 
6.8 
6.3 
6.25 

6.a5 

5.95 

5.75 

.5.6 

5.55 

5.6 

,..4 

5.0 

.5.3 

5.  .55 

.5.85 

.5.95 

6.1 

7.2 

7.4 

7.  .5.5 

7.55 

7.8 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1     

2.3 

2.3 

2.25 

2.2 

2.15 

2.0 

2.0 

2.05 

2.2 

2.2 

2.15 

2.0 

1.9 

1.9 

1.9 

1.8.5 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6.5 

1.7 

1.7 

1.7 

1.7 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 



1.5 

1.6 

1.7 

1.75 

1.9 

2.2 

2.3 

2.45 

2.5 

2.8 

4.1 

3.3 

3.3 

3.2.5 

3.2 

4.45 

4.(x5 

3.65 

3.0 

3.5 

3.7 

3.7 

3.85 

3.8.5 

3.5 

3.5 

3.35 

3.1 

3.0 

3.0 

2.a5 

3.55 

3.6 

3.75 

3.  .55 

3.5 

3.35 

3.3 

3.a5 

3.55 

3.7 

3.8.5 

3.85 

3.  .5.5 

4.1 

5.1 

4.1 

3.65 

.3.7 

3.45 

3.05 

.3. 15 

5.0 

3.75 

3.8.5 

4.5 

5.6 

7.1 

6.1 

.5.a5 

4.3 

4.0 

4.5 
4. 15 
4.2 
4.2 
4.45 
4.5 
4.45 
.3.75 
4.25 
5.2 
5.0 
5.0 
.5.a5 
6.0 
6.1 
6.7 
7.3 
7.0 
7.45 
7.45 
6.9.5 
7.7 
7.25 
7.4 
6.55 
6.55 
6.7 
6.  .55 
6.35 
*2:}.0 

7.2.5 

7.a5 

7.05 

7.15 

6.8.5 

6.45 

.5.6.5 

,5.1 

7.a5 

7.0 

8.-2.5 

7.5 

6.8.5 

6.7 

7.15 

6.8 

6.8 

7.2 

7. 15 

6.2.5 

.5.6 

6.1 

.5.5,5 

.5.2.5 

5.2 

5.1 

6.1 

6. 15 

6.45 

.5.45 

5.3 

5.6 

5.15 

4.8 

4.4 

4.65 

4.8 

4.55 

4.6 

4.7 

4.55 

5.1 

6.9 

7.9 

7.25 

7.2.5 

7.0 

6.&5 

6.2 

6.1 

6.65 

6.  .35 

.5.6 

5.1 

5.0 

4.75 

4.85 

6.6 

9.2 

9.55 

8.75 



7.2 

6.65 

6.5 

7.4 

8.2 

6.8 

6.35 

6.15 

6.5.5 

7.15 

6.9 

.5.9.5 

.5.  .55 

5.:i5 

.5.2 

5.0 

4.9 

4.75 

4.55 

4.55 

4.6 

4.4 

4.4 

4.5 

4.45 

4.25 

4.1 

3.9 

3.95 

3.85 

3.a5 

3.9 

3.95 

3.7 

4.2 

4.a5 

3.9 

3.85 

.3.6 

3.35 

3.55 

3.5 

.3.a5 

3.25 

4.0 

3.95 

5.15 

6.8 

6.2 

6.35 

5.9 

6.0 

5.85 

5. 45 

.5.45 

5.1 

4.9 

4.7 

4.&5 

4.. 5.5 

4.45 

4.45 

2 

4.45 

3 

4.25 

4 

4.25 

5.3 

6 

5.3 

7 

5.35 

8 

5.. 35 

9 

5.3 

10 

5.3 

11 

5.35 

12 

4.45 

13 

4.9 

14 

4.75 

15 

4.7 

16 

4.65 

17 

4.6 

18 

4.55 

19 

4.4 

20 

4.4 

21 

4.4 

22 

5.8 

23 

5.85 

24 

6.15 

25 

6.0 

26 

27 

28 

6.3 
5.7 
5.0 

29 

4.8 

30 

4  6 

31 

4  35 

1 

UIO  GRANDE  XEAR  ROMA,  TEX. 

This  station  was  established  in  1900  by  the  International  (Water)  Boundary  Commis- 
sion.    It  is  near  Roma,  Tex.,  775  miles  by  river  below  El  Paso. 

The  river  is  straight  for  1  mile  above  and  one-half  mile  below  the  station.  The  right 
bank  is  alluvial  deposit  and  overflows  in  high  water  for  a  width  of  250  feet.  The  overflow 
section  is  thickly  covered  with  mesquite  brush.  The  left  bank  is  of  hard  material  and  does 
not  overflow.     The  bottom  is  shifting  sand. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  initial 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  an  inclined  scantling  spiked  to  posts  and  trees.  Low  water  is  1  foot  on  gage, 
and  the  highest  recorded  flood,  September  16,  1904,  marked  26.0  feet  on  gage. 

The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  section  of 
the  International  (Water)  Boundary  Commission. 


Digitized  by 


Google 


RIO    GRANDE    BASIN. 


Discharge  measuremenis  of  Rio  Grande  near  Roma,  Tex.,  in  1905. 
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r>at*. 


Hydrographer, 


H.  F.  fUierra. 

do 

do 

do 

do 


January  3. . 
January  6 . . 
Jaouary  H. 
January  17- 
January  20. 

January  24 | do. 

January  27 ' do  . 

Ftbruftry  8 I do. 

FebruATj"  II.. J do  . 

February  U . .  J do  . 


February  17 . . . 
February  30... 
Febn«ry23... 
March  3 

do 

do 

.....do 
. do 

MaitbS 

do 

Man?h7 

.....do 

Manh  13 

do 

MirublT 

do 

Marrti23 

do 

ApriU 

do 

April7 

.do 

April  U 

.  - . .  .do 

April  18 

do 

Aprtt24 

do 

Aprils 

do 

April  27 

do 

Mty2.... 

...     do 

MayB 

do 

May  12.. ...... 

.....do 

May  16 . 

do 

May  23... 

do 

May  26 

do 

May  31 _. 

June2.. 

do 

..  .do 

Jum6 

do 

iuneia 

do 

Jane  16 

.do 

Juae  19 . . 

do 

Jta»e22...     .  . 

do 

June  77.. 

.....do 

Julys 

do 

Julys 

do 

JttlyT 

do 

July  10 

do 

July  14 . . .    . 

...do 

July  17... 

.do 

Jolyao 

do 

Augusts 

Aofustn 

Aufust IS . . . 

do. 

do. 

do 

Ao^st  17 

do 

AopMta 

...    do. 

AuBortai 

do. 

Area  of 
section. 

Mean 
velotJity.  J 

Square 
feet. 

Feetptr 
second. 

3,026 

2.13 

2,811 

2.01 

2,042 

2.05 

1,815 

2.06 

1,854 

2.14 

1,704 

2.07 

l,(iU3 

1.03 

1,644 

1.88 

1,684 

1.90 

1,6.'>3 

2,12 

1,6«M) 

1.83 

1.758 

2.07 

1,5(10 

2.05 

1,912 

2.23 

2.332 

2.44 

3,683 

4.24 

2,277 

3.39 

2,748 
2,324 
3, 2,'il 
2,040 
I,921> 
2,000 
2, 242 

2,  HOI 
2,487 
2, 467 
2.575 
3,007 
2,786 
2,7;J6 
3.*i06 
3,385 
3,584 
2,836 
3,200 
3,&J5 
4,033 
4,252 
4,557 
8,374 
5, 682 
4,3(>8 
3,923 
4,004 
3,850 
3.685 
.H,15.'i 
3, 2«n> 

4,  aw 

3, 796 

3,  133 
4, 143 


4.49 
3.47 
4.40 
3.34 

2.73 
2.87 
3.07 
4.43 
3.62 
3.05 
3.05 
4.11 
3.87 
3.88 
4.80 
4..'Vtl 
4.64 
3.72 
3.74 
4.25 
4.fi6 
4.93 
5.26 
.V  14 
5. 22 
5.  1 7 
3.67 
2.82 
2.74 
2. 61 
3.1M 
4.13 

4.:is 

3.  76 
4.05 
4.61 


(J  ago 
height. 


Feel. 
3.8 
3.5 
3.1 
2.9 
3.0 
2.8 
2.7 
2.5 
2,6 
2.6 
2.5 
2.7 
2.5 
3.2 
4.0 
7.05 
4.5 
5.4 
4.6 
6.7 
4.1 
3.8 
3.9 
4.4 
5. 6 
4.8 
4.6 
5.0 
6.1 
5.6 
5.55 
7.4 
G.9 
7.3 
5.6 
6.2 
6.9 
7.8 
8.3 
9.0 
17.0 
11.5 
H.7 
7.3 
6.1 

5.3 
6.2 
6.6 


7.9 


Dis- 
charge. 

Sf  iund- 

6,452 
5,frl4 

4,  HW 
3,  740 
3,959 
3,  r>32 
3, 262 
3.089 
3,205 
3,512 
3,100 
3.642 
3,  2.'i7 
4,2IKJ 
.5,(>89 

15,600 
7,716 

12,331 
8,(W6 

14,;i0.3 
ri.Kll 
5, 260 

5,  760 
6, 870 

12.422 
H.991 
7.  .'i2H 
7,8.58 
12,740 
10.770 
10,628 
17,312 
15,4.50 
16,624 

io,.vm 

I2,;tf>8 
15,481 
18,80,3 
I  20,  f  r*6 
I  23,  '.173 
43,041 
2'.i,  612 
22,  .Vi8 
M,3S7 

1 1 ,  2S9 
10.  .VU 

9,fi;i3 

12.  4;{7 
13,611 
17. 767 
14,267 

I         13,«J12 
I         19,116 
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Discharge  measurements  of  Rio  Grande  near  Roma,  Tex.,  in  1905 — Continued. 


September  5 . 
September  8 

September  13 do 

September  19 do 

September  21 do 

September  23 do 

September  29 do 

October  5 ' do 

October  7 do 

October  9 do 

Ootobi^r  13 ! do 

October  17 do 

October  20 do 

October  24 ' do 

November  7 do 

November  10 do 

November  17 do 

November  20 do 

November  25 do 

November  28 do 

December  9 do 

December  11 do 

Deeeml>er  14 do 

December  20. do 

December  23 do 

December '28 do 


A.rea  of 
section. 

Mean 
velocity. 

Gage 
height- 

Dis- 
charge. 

Square 

Feet  per 
second. 

Feet. 

4 

Second- 
feet. 

2,902 

3.11 

5.2 

9,016 

2,751 

3.01 

4.9 

8,277 

4,083 

4.60 

7.8 

18,789 

6,224 

5.38 

12.7 

33,475 

4,933 

4.82 

9.7 

23.783 

3,763 

4.42 

7.1 

16,643 

4,246 

4. .TO 

8.1 

19,481 

4,482 

4.74 

8.5 

21,263 

3,816 

4,42 

7.2 

16,878 

3. 4-25 

4.11 

6.8 

14,079 

3.294 

3.63 

6.1 

11,944 

2,981 

3.37 

5.5 

10,047 

2,836 

2.60 

5.1 

7,382 

2,530 

2.64 

4.5 

6,688 

2,334 

2.52 

4.4 

5,893 

2,138 

2.05 

4.0 

4,390 

3,031 

4.07 

6.0 

12,322 

3,294 

4.01 

6.6 

13,200 

2,814 

3.51 

5.5 

9,866 

2,618 

3.29 

5.0 

8,622 

2,706 

3.47 

5.3 

9,394 

2,557 

3.08 

4.9 

7,872 

2,358 

3.19 

4.7 

7,531 

2,244 

3.13 

4.4 

7,027 

2,938 

3.53 

5.8 

10.370 

2,891 

3.29 

5.5 

9,514 
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Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.8 

3.8 

3.8 

3.7 

3.65 

3.55 

3.45 

3.4 

3.4 

3.3 

3.3 

3.25 

3.2 

3.15 

3.05 

3.0 

2.9 

2.9 

2.95 

3.0 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

2.7 

2.85 

2.9 

3.0 

3.0 

3.0 

3.0 

2.85 

2.8 

2.7 

2.7 

2.6 

2.55 

2.5 

2.6 

2.6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.55 

2.95 

2.75 

2.6 

2.6 

2.6 

2.45 

2.4 

2.35 

2.3 

2.15 

2.7 

3.05 

3.15 

2.9 

3.2 

3.8.5 

6.36 

4.7 

3.65 

3.45 

3.75 

4.5 

4.4 

3.95 

3.9 

3.9 

4.85 

5.25 

4.45 

4.35 

4.4 

4.55 

4.6 

4.5 

4.5 

4.4 

4.4 

4.4 

4.3 

4.2 

4.2 

4.1 

4.35 

4.8 

6.75 

4.75 

4.2 

4.05 

3.9 

4.0 

3.9 

3.85 

3.9 

3.9 

4.1 

4.25 

4.0 

3.9 

3.95 

4.0 

3,95 

3.9 

3.9 

3.95 

4.5 

4.35 

4.85 

4.95 

4.65 

5.1 

5.8 

5.3 

4.6 

4.7 

4.75 

4.7 

4.7 

4.75 

4.8 

5.1 

5.0 

5.a5 

6.0 

5.15 

4.8 

5.5 

5.7 

5.05 

4.75 

4.55 

4.45 

4.5 

4.5 

5.15 

4.65 

4.8 

6.75 

6.4 

6.8 

6.55 

7.3 

6.5 

6.35 

7.0 

6.35 

6.3 

5.85 

5.6 

5.65 

5.55 

5.6 

5.7 

6. 15 

6.2 

6.15 

6.4 

6.75 

6.95 

7.4 

7.55 

7.75 

7.7 

7.75 

8.15 

8.15 

7.95 

7.85 

7.65 

8.8 

8.35 

8.0 

8.25 

17.7 
22.3 
16.55 
13.75 
10.9 
9.15 
8.55 
7.9 
7.35 
7.15 
6.95 
6.7 
6.45 
6.2 
5.95 
5.75 
5.8 
6.4 
5.65 
5.45 
5.6 
6.9 
7.2 
6.95 
6.85 
7.15 
7.2 
7.65 
6.9 
6.85 
6.95 

7.65 

7.75 

7.35 

7.1 

6.9 

6.75 

6.65 

6.35 

6.1 

6.4 

6.5 

6.6 

6.5 

6.35 

7.7 

7.35 

7.05 

6.7 

7.2 

6.9 

6.9 

6.95 

7.55 

7.7 

6.7 

6.4 

6.4 

6.25 

6.75 

6.45 

6.2 

5.8 

5.55 

5.35 

5.05 

5.2 

5.4 

5.0 

4.9 

4.8 

4.8 

5.1 

5.45 

7.35 

7.45 

6.4 

6.5 

6.55 

6.1 

11.3 

10.1 
9.3 
8.7 
7.5 
5.9 
5.65 
5.55 
5.45 
6.4 
8.3 
8.9 



8.2 

6.9 

6.6 

7.15 

8.5 

7.85 

7.05 

6.5 

6.65 

7.1 

7.2 

6.6 

6.2 

5.85 

5.65 

5.55 

5.5 

5.3 

5.3 

5.55 

5.6 

5.8 

5.1 

4.5 

4.35 

4.5 

4.4 

4.45 

4.3 

4.2 

4.3 

4.75 

4.65 

4.55 

4.45 

4.6 

4.55 

4.45 

4.15 

4.3 

4.05 

4.0 

4.0 

4.a5 

4.0 

4.3 

4.25 

5.55 

6.15 

5.6 

6.45 

5.9 

5.9 

5.8 

5.75 

5.55 

5.35 

5.05 

4.95 

4.8.5 

4.8 

4  75 

2 

4.7 

3 

4.65 

4 

4.6 

5  . 

4  55 

6 

4.7 

4  95 

9 

10 

11 

12..  . 

5.45 
5.35 
5.25 
5.05 
4  9 

13 

4  8 

14 

4.75 

15 

4.65 

16.  . 

4  6 

r.... 

4  5 

18 

4.5 

19 

4.5 

20..  .. 

4  45 

21.... 

4  4 

22 

5  1 

23 

5  7 

34 

5  .55 

25 

5.6 

26 

5  75 

27 

5  7 

28 

5  .55 

28... 

5  4 

30 

5  15 

31 

5  0 

RIO    GRANI>E    NEAR    BROWNSVII.T^E,   TEX. 

TTiw  station  was  established  in  1900  by  the  International  (Water)  Boundary  Commi.ssion. 
It  is  about  1  mile  above  Brownsville,  Tex.,  and  in  front  of  Matamoros,  Taniaulipa.s,  and  960 
miles  by  river  bcdow  El  Pa.so. 

Between  Roma  and  Brownsville  there  are  many  lagoons  (old  river  beds)  and  lakes  which 
take  river  water  during  moderate  floods,  and  a  large  area  overflows  quite  deeply  in  larger 
floods.  Much  of  this  water  returns  slowly  to  the  river  as  the  flood  subsides,  so  that  the 
flow  passes  Brownsville  more  uniformly  than  it  does  Roma.  Large  quantities  of  water  also 
leave  the  river  entirely,  reaching  the  Gulf  of  Mexico  through  channels  remote  from  the  Rio 
Grande  Local  run-on",  however,  keeps  the  total  water  at  Brownsville  well  up  toward  the 
combined  flow  of  the  San  Juan  and  the  Rio  Grande  at  Roma.  The  river  is  nearly  straight 
for  one-half  mile  above  and  below  the  station.  Both  banks  are  alluvial  and  are  just  about 
level  with  high  water.  The  right  bank  is  protected  by  piling.  The  bed  of  the  stream  is 
lifting  sand. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  cable  is 
»  constructed  that  it  can  be  lowered  and  raised.  The  initial  point  for  soundings  is  the 
<3ible  support  on  the  right  bank. 

The  gage  is  a  vertical  scantling  fastened  to  one  of  the  protection  piles.  High  water  is  13 
feet  <m  the  gage,  and  low  water  is  —1.0. 
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The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  section  of 
the  International  (Water)  Boundary  Commission. 

Discharge  measuremerUs  of  Rio  Orande  near  BrownsvUlty  Tex.,  in  1905. 


Datp. 


January  2 . . . 
January  6  - . . 
January  10,. 
Jannary  14 . . 
January  18.. 
January  22 . . 
January  26.. 
January  3<).. 
Febniarj'  3 . . 
February  7 . . 
Febniary  U  . 
February  16 . 
Febniary  24 . 
Febniary  27 . 

Mareh  3 

Mareh  7 

Mareh  13 ... . 
Marx?h  17 ... . 
March  20 ... . 
March  25 ... . 
Mareh  29.... 

April  2 

April  6 

April  11  ..... 

April  16  

April  21     .... 

April  28 

May  2 

May  6 

May  10 

MHy  U 


Ilydrographer. 


,  Gucrra. 
..do..... 

..do 

..do 

-.do 

..do 

..do.,... 
..do..-.. 

..do 

..do 

--do 

..do 

..do 

..do 

..do.... 

,.do 

..do 

.-do 

..do 

.-do 

..do 

..do 

..do.,-- 
..do..-. 
.--do.... 
...do..,. 
..do.... 
..do.-.. 
...do..., 
...do..,. 
...do.... 


May  IS ! do. 

May  22... ' do. 

Mav  2t» ....d«t. 


May  m . 
June  3.. 
June  6 . . 
June  U . 
June  ITt. 
Jtuio2<». 
June  24. 
June  28. 
July  2.. 
July  6.. 
July  10.. 
July  12-, 
July  18., 
July  22.. 
July  26.. 


.do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
•.do. 
.do. 
.do. 
.do. 
.do. 


Area  of 

section. 

Mean  I 
velocity,  j 

Squarr 
Jett. 

Ffft  per 
second. 

2,886 

2.00  1 

2,712 

2.59 

2,  ,588 

2.41 

2,531 

2.34 

2,381 

2.33 

2,318 

2.32 

2,3()I 

2.30 

2,247 

2.16 

2.252 

2.21 

2, 276 

2.2*.! 

Gage 

height. 


2,138 
2,U2 
2,230 
2,122 
2,172 
2,283 
2,321 
2,468 
3,141 
2,926 
2.964 
2.734 
4.010 
2,835 
2.7a'j 
2.r.3.'i 
3,528 
3,117 
2,635 
2,524 
3,086 
4,015 
2,, 566 
3,575 
4,980 
5,282 
5, 136 
4,268 
4,5a8 
5,516 
5,967 
5,716 
6,103 
6,274 
6,105 
5, 148 
4,290 
4,521 
4,071 


2.20 
2.17 
2.22 
2.17 
2.21 
2.30 
3.30 
3.41 
3.36 
3.44 
3.43 
3.31 
4..'»5 
2.19 
2.19 

2.o:i 

3.22 
3.49 
3.33 
3.18 
3.44 
3.27 
3.  .15 
3.12 
4.67 
4.60 
4.03 
3.r»5 
3.72 
4.42 
4.78 
4.G3 
4.60 
4.65 
4.11 
3.64 
2.79 
3.20 
3.50 


Feet. 
5.3 
4.7 
4.3 
4.1 
3.8 
3.5 
3.4 
3-2 
3.4 
3.5 
3.0 
2.9 
3.1 
2.8 
2.9 
3.5 
5.2 
5.7 
7.6 
6.5 
6.5 
5.8 
9.25 
5.1 
4.9 
4.0 
6.S 
7.65 
6.3 
6.0 
7.5 
7.9 
6.1 
6.8 
10.5 
11.2 
10.8 
8.4 
9.0 
11.7 
12.7 
12.2 
13.1 

"  13.5 
13.3 
11.0 
8.8 
9.5 
9.3 


Dis- 
charge. 

Second- 
feeu 

7,492 

7,036 

6,230 

,5.935 

5,545 

5,3g4 

5.295 

4,8.53 

5,053 

5,204 

4,711 

4,583 

4,961 

4.596 

4,796 

5,259 

7,653 

8,414 

10.5*8 

10.058 

10,163 

9,043 

18,251 

6,206 

6.001 

5, 135 

11.^62 

10.885 

8,r7i 

8,0M 
10,623 
13,120 

8,596 
11,1^ 
23,258 
24.294 
20,716 
15,583 
16.772 
24,397 
28,  .515 
28,485 
28,091 
29,168 
25,099 
18,734 
U,949 
14,452 
14.231 
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Discharge  measuremerUs  of  Rio  Grande  near  BrownftviJle ,  Tex.,  in  1906 — Continued. 


Date. 


llydrographer. 


July  30 P.  Guerra. 

August  3 do 

Augutt  7 do 

August  II do 

August  IS ' do 

.do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 


August  19 

August  24 

August  28 

September  1 . . 

Septembers.. 

Septeml)er  10 

September  14 

September  18 

September  21 

September  25 

September  29 

October  3. . . . 

October? 

Octoberll I do. 

October  15 do. 

October  20 do. 

October  24 do. 

October  29 do. 

NoTember2. do. 

November  6 do. 

November  8 do. 

November  14 do. 

November  18 do. 

November  22 do. 

Nove4nbcr  2fi do 

November  29 do 

Decembers ' do. 

December  8 ■ do 

December  12...' do 

December  17... do 

Da-ember  21 ...  I do 

December  25. do 

December  29... do 


Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Square 
fret. 

Second- 
feet. 

4,899 

3.73 

11.65 

18,275 

4,806 

4.42 

11.3 

21,236 

4.  .561 

4.03 

10.5 

18,382 

4,038 

3.64 

9.4 

14,697 

4,118 

3.68 

9.6 

15,135 

4,621 

3.99 

10.6 

18,435 

4,723 

4.11 

10.8 

19,  .'{go 

4,008 

3.59 

9.25 

14,399 

4,756 

3.32 

9.6 

15,773 

4,160 

2.39 

7.5 

9,946 

4,039 

2.21 

7.1 

8,937 

4,091 

2.27 

7.3 

9,301 

4.899 

3.32 

9.8 

16,287 

6,069 

4.77 

12.8 

28,944 

6,202 

5.00 

13.1 

31,029 

3,448 

2.97 

8.1 

10,259 

5,260 

4.39 

12.8 

23,081 

5, 407 

4.9.5 

13.1 

26,749 

4,714 

3.55 

11.3 

16,714 

5,127 

3.14 

10.7 

16,121 

^,416 

2.30 

8.1 

10, 171 

4,582 

2.50 

8.5 

11,476 

3,627 

1.88 

6.5 

6,802 

3,622 

2.a3 

6.1 

7,338 

3, 407 

3.22 

7.9 

10,956 

3,462 

3.38 

8.1 

11,697 

3,827 

2.15 

6.7 

8,237 

3,630 

2.16 

6.5 

7,833 

4.972 

4.02 

10.1 

20,002 

3,607 

3.74 

8.7 

13,500 

3,272 

3.37 

7.9 

11,011 

3,724 

2.41 

6.6 

8.970 

3, 4ria 

2.21 

b.3 

7,638 

3,216 

3.27 

7.8 

10,506 

3,813 

2.46 

6.9 

9,394 

3.596 

2.16 

6.3 

7,767 

3.460 

3.32 

8.0 

11.487 

4,(K2.'-i 

3.56 

8.6 

14,349 
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DaUy  gage  height^  in  feetj  of  Rio  Grande  near  Brownsville,  Tex.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

11.05 

10.35 

11.8 

12.5 

11.7 

11.05 

9.7 

8.8 

8.55 

8.45 

8.4 

8.55 

8.9 

9.0 

9.05 

9.35 

10.15 

10.7 

11.35 

11.75 

12.0 

12.05 

12.5 

12.7 

12.65 

12.3 

12.05 

12.3 

12.75 

12.8 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.45 
.5.35 
5.15 
4.95 
4.85 
4.65 
4.6 
4.5 
4.35 
4.25 
4.25 
4.15 
4.25 
4.1 
4.0 
3.95 
3.9 
3.8 
3.8 
3.7 
3.6 
3.5 
3.5 
3.5 
3.5 
3.4 
3.3 
3.2 
3.2 
3.2 
3.2 

3.2 

3,4 

3.4 

3.4 

3.45 

3.6 

3.45 

3.25 

3.1 

3.05 

2.95 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

3.0 

3.1 

3.1 

2.9 

2.9 

2.8 

2.8 



2.7 

2.7 

2.9 

3.15 

3.35 

3.4 

3.45 

5.85 

7.7 

7.7 

6.0 

5.05 

5,1 

6.1 

6.1 

5.a'> 

5.7 

5.7 

6.95 

7.55 

6.6 

6.15 

• 
6.1 

6.35 

6.5 

6.65 

6.7 

6.65 

6.5 

6.35 

6.15 

6.1 

5.75 

5.55 

5.65 

9.0 

9.25 

6.75 

5.6 

5.3 

5.2 

5.15 

5.1 

5.0 

5.0 

4.95 

4.9 

4.8 

4.75 

4.65 

4.45 

4.4 

4.25 

4.1 

4.05 

3.85 

3.8 

4.6 

6.55 

6.55 

6.1 

7.4 
7.5 
6.3 
6.05 
6.15 
6.3 
6.3 
6.2 
6.05 
6.1 
6.45 
6.6 
6.5 
7.35 
7.5 
6.85 
7.7 
7.75 
6.6 
6.1 
6.1 
6.1 
6.1 
6.1 
6.75 
6.8 
6.95 
9.4 
9.75 
10.4 
10.6 

12.7 
13.0 
13.1 
13.15 
13.4 
13.5 
13.5 
13.5 
13.5 
12.95 
11.65 
10.9 
10.6 
10.3 
9.7 
9.15 
8.95 
8.75 
10.45 
12.4 
10.8 
9.05 
8.3 
9.2 
9.6 
9.3 
9.8 
10.4 
11.7 
11.4 
10.9 

10.7 
10.9 
11.3 
11.55 
11.1 
10.65 
10.45 
10.25 
9.9 
9.6 
9.4 
9.55 
9.65 
9.75 
9.5 
9.15 
9.9 
10.95 
10.5 
10.4 
10.75 
10.5 
10.3 
10.7 
11.5 
11.65 
9.6.'> 
9.15 
8.6 
9.2 
9.7 

9.5 
8.9 
8.4 
8.0 
7.7 
7.45 
7.2 
7.35 
7.35 
7.15 
6.95 
6.75 
6.75 
7.5 
11.0 
10.95 
9.8 
9.75 
9.55 
9.75 
12.85 
13.05 
13.25 
13.4 
12.25 
9.75 
8.75 
8.35 
8.1 
8.0 

12.75 
13.1 
12.95 
11.45 
10.85 
12.65 
13.1 
13.05 
13.0 
12.25 
11.25 
11.65 
11.55 
11.1 
10.5 
9.7 
9.0 
8.65 
8.4 
8.15 
8.15 
8.95 
8.6 
8.5 
8.35 
7.6 
6.9 
6.65 
6.45 
6.35 
6.25 

6.2 
6.1 
6.65 

11.55 

10.1 
8.05 
7.4 
8.1 
8.35 
7.9 
7.45 
7.25 
6.95 
6.75 
6.55 
6.4 
6.4 
6.5 
8.d5 
9.7 
9.3 

10.15 

10.15 
9.4 
9.1 
8.8 
S.4S, 
8.05 
7.75 
7.3 

7.05 

2 

3 

6.85 
6.65 

4 

6.55 

5 

6.45 

6 

6.3 

7 

6.3 

8 

6.3 

9 

6.9 

10 

7.7 

11 

8.0 

12 

7.7 

13 

7.35 

14 

7.2 

15 

7.1 

16 

7.05 

17 

6.9 

18 

6.8 

19 

6.65 

20 

6.45 

21 

6.3 

22 

6.15 

23 

6.55 

24 

7.8 

25 

8.0 

26 

7  9 

27 

7.8 

28 

8.5 

29 

8.55 

30 

8.2 

31 

7.6 

RIO  SALADO  NEAR  GUERRERO,  TAMAULIPAS,  MEXICO. 

This  station  was  established  in  1900  by  the  International  (Water)  Boundary  Commission. 
The  Salado  is  a  torrential  stream  entering  the  Rio  Grande  from  the  Mexican  side  about  60 
miles  below  Laredo,  or  730  miles  by  river  below  El  Paso.  The  town  of  Guerrero  is  Iocat«d 
on  the  Salado  some  4  miles  above  its  mouth,  and  the  gaging  station  is  2  miles  above  ttie 
town. 

The  river  is  a  series  of  pools  and  rapids.  The  best  pool  available  was  chosen  for  the  sta- 
tion. The  river  curves  to  the  left  both  above  and  below  the  cable.  Tlie  banks  are  sandy 
clay,  not  subject  to  erosion.  The  bottom  is  mud.  In  low  water  the  river  is  measured  by 
wading  among  rocks  below  the  station. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  initial 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  an  inclined  scantling  fastened  to  posts  sunk  in  the  bank.  Low  water  (no 
flow)  is  —  1  on  the  gage.    The  highest  recorded  flood,  on  June  16, 1903,  gave  17.7  on  gage. 

The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  section  of  the 
International  (Water)  Boundary  Commission. 
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Discharge  measurements  of  Rio  Salado  near  Churrero,  TamaxdipaSf  Mexico ^  in  1906, 


Date. 

Ilydrognrapher. 

Januarys 

D.  de  Lassaulx 

January  7 

do 

January  11 . 

do 

January  15 

do 

January  19 

do.                                   .            

January  23 ... . 

do 

January  28 

do 

February  1 

do 

February  5 

do 

February  9 

.  ...do 

February  13 . . , 

do 

Februttr>'  17 . . . 

do 

Fpljfimry  21  . , . 

An 

Febniary  25  . .  J do 1 

March  I 

do 

MarrhS 

do 

Man-h  7 

do .- 

March  U 

...  .do .   - 

MaR-h  18 

do 

MAn'h24 

do - 

Man*  28 

.....do 

April  I 

do 

April  5 

do - 

April  10 

do... 

April  H....... 

.....do 

April  18 

.do 

April  22.. 

.do. 

April  28 

do 

IIay2. ........ 

.....do 

Maye 

do 

May  10.,.     . 

do 

May  12 

..  ..do 

May  17 

do 

Kay  21 

do 

lUy36.... 

...do .     .                             .  -   . 

May  30 

do 

Junes 

do 

June?. 

do               . 

Jane  11 

..    do.... 

Jane  15 

do 

Jane  20 

.....do..... 

June  24.- 

do 

June  28. 

do 

July  3 . . 

.    do 

July 7...  . 

.do 

July  12 

do              

July  16 . 

do       

Julyao 

.  .do 

July23 

do - 

July  27... 
Aqgniti. 
Augusts. 

AupntS. 


.do. 
.do. 
.do. 
.do. 


Art-aof 

section. 

Mean 
velocity. 

hei^l 

Dis- 
charge- 

Square 
feet. 

Feet  per 
second. 

Feet 

Second- 
feel. 

1,789 

0.51 

3.6 

916 

l,7fi6 

.40 

3.5 

871 

1,747 

.46 

3.4 

795 

1,726 

.42 

3.3 

727 

1,481 

.43 

.3.2 

638 

1,687 

.38 

3.1 

609 

1,665 

.34 

3.0 

.560 

1,650 

.29 

2.9 

485 

l.fi2H 

,26 

2.8 

431 

1,610 

.2.5 

2.7 

404 

1,615 

.25 

2.6 

405 

1,586 

.25 

2.5 

397 

1,585 

.2.5 

2.5 

395 

I,.*-! 

.24 

2.4 

369 

1;5.S6 

.23 

2.3 

352 

1,631 

.26 

2.7 

419 

2,050 

1.01 

4.8 

2.067 

1,1^ 

.76 

4.0 

1,441 

1,729 

.40 

3.3 

683 

1,68.5 

.32 

3.0 

,539 

1,624 

.27 

2.8 

435 

1,001 

.27 

2.7 

428 

1,583 

.26 

2.6 

415 

1,560 

.26 

2.4 

401 

i,.s:ii 

.24 

2.3 

:m 

1,510 

.23 

2.2 

350 

\,4m 

.18 

2.1 

265 

1,489 

.17 

2.0 

249 

i,6:j2 

.32 

2.9 

518 

1.471 

.18 

2.1 

268 

1,411 

.16 

1.7 

219 

1,707 

.38 

3.3 

(i.56 

1,482 

.18 

2.1 

266 

1,4.'>2 

.16 

1.9 

239 

2,421 

2.26 

6.75 

5,  479 

2, 520 

2.46 

7.2 

6,194 

i,e«»8 

.80 

4.0 

1,.506 

1,.W0 

.49 

3.4 

773 

1,475 

.42 

3.0 

624 

1,446 

.2'.* 

2.7 

423 

\,:m 

.25 

2.3 

.^37 

i.-iio 

.31 

2.8 

m 

2,076 

1.86 

n.o 

.%8fll 

2,  ;J84 

.•^.(^3 

8.2 

7,218 

1,762 

1.4:i 

5.2 

2, 523 

1,774 

1.2i> 

4.9 

2,282 

1.708 

l.i'i 

4.7 

2,095 

i.fMiri 

i.:h 

5. 0 

2, 275 

1,784 

1.67 

5.5 

2.ft84 

1,716 

1.41 

.5.1 

2,4-23 

1,681 

1.10 

4.5' 

l,t«2 

i,r,mt 

1.07 

4.(i 

1.718 

i.w.t 

.  ItM 

4.4 

i.:^ 
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Discharge  measurements  of  Rio  Salado  near  Guerrero,  Tamaulipas,  Mexico,  in  1905 — Cont'd. 


Date. 


August  13 ... . 
August  18 ... . 

August  23 

August  28 

September  2 . . 
September  7 . . 
September  15 . 
September  20 . 
September  22 . 
September  25 . 
September  29 . 

October  4 

October  8 

October  12 

October  16. . . . 

October  21 

October  26 

October  29 

November  2 . . 
November  6 . . 
November  10 . 
November  14 . 
November  18 . 
November  22 . 
November  27 . 
December  1 . . . 
December  6 . . . 
December  10.. 
December  15.. 
December  19.. 
December  23.. 
December  28.. 


Hydrographer, 


de  Lassaulx 

..do 

..do... 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

.,do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 


Area  of 
section. 


Square 
feet. 

1,535 

1,488 

1,469 

1,427 

1,405 

1,405 

1,371 

1,973 

2,618 

1,427 

1,368 

2,031 

1,389 

1,354 

1,296 

1,907 

1,260 

1,243 

1,460 

1,246 

1,22.'> 

1,202 

1,207 

1,280 

1,208 

1,172 

1,223 

1,152 

1,152 

1,220 

1,193 

1,164 


Mean 
velocity. 


Feet  per 
second. 

0.90 

.83 

.74 


.62 
.57 

2.43 

3.82 
.83 
.65 

2.61 
.77 
.69 
.61 

2.23 
.52 
.50 
.93 
.45 
.42 
.40 
.39 
.48 
.38 
.38 
.41 
.37 
.37 
.41 
.36 
.36 


Gage 
height. 


Feet. 
4.3 
4.0 
3.8 
3.7 
3.6 
3.5 
3.4 
6.4 
9.3 
3.8 
3.5 
7.0 
3.8 
3.6 
3.3 
6.4 
3.1 
3.0 
4.0 
3.0 
2.9 
2.8 
2.8 
3.2 
2.8 
2.7 
2.9 
2.6 
2.6 
2.9 
2.7 
2.6 


Dis- 
charge. 

Second- 
feet. 

1,382 

1.238 

1,082 

1,007 

933 

870 

783 

4,798 

10,003 

1,182 


5,291 

1,069 
935 
791 

4,261 
660 
616 

1,361 
559 
509 
478 
476 
611 
464 
445 
505 
422 
422 
,■505 
4^5 
418 
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My  ga/ge  height  j  in  feet  j  of  Rio  Salado  near  Guerrero,  Tamatdipcts,  Mexico,  for  1905. 


Day. 


Jan. 


8.... 
9... 
10... 
U... 
12... 

la... 

14... 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27. 
28. 


30. 
31. 


3.6 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.3 
3.3 
3.3 
3.3 
3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
3.1 
3.1 
3.1 
3.0 
3.0 
3.0 
3.0 
2.9 


Feb. 


2.9 

2.9 

2.9 

2.8 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.75 

2.55 

2.5 

2.5 

2.5 

2.5 

2.4 

2.4 

2.4 

2.4 


Mar. 


2.3 

2.3 

2.3 

2.45 

2.7 

4.55 

4.75 

4.1 

3.2 

3.8 

3.85 

.<.25 

3.0 

3.0 

2.9 

2.9 

3.15 

3.3 

3.25 

3.15 

3.5 

3.85 

3.3 

3.05 

3.0 

3.0 

2.9 

2.8 

2.8 

2.8 

2.8 


Apr. 


2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2. 2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.2 
2.3 
2.0 


May.  I  June. 


2.7 

2.85 

2.45 

2.25 

2.15 

2.05 

2.0 

2.1 

1.8 

2.5 

3.4 

3.15 

2.8 

3.0 

2.55 

2.4 

2.1 

2.2 

2.2 

1.9 

1.85 

1.8 

1.7 

1.7 

3.9 

7.1 

4.3 

4.7 

5.7 

7.3 

5.6 


4.8 
4.7 
5.2 
5.4 
4.1 
3.7 
4.0 

<o 

3.4 
\3.25 
3.0 
3.0 
2.9 
2.8 
2.7 
2.6 
2.5 
2.4 
2.35 
2.3 
3.05 
3.2 
2.95 
2.7 
2.5 
2.35 
3.6 
5.9 
4.8 
4.0 


July. 


3.95 

6.9 

8.35 

9.4 

6.9 

5.45 

5.2 

5.15 

5.15 

5.05 

5.0 

4.9 

4.9 

4.8 

4.8 

4.7 

5.9 

4.85 

5.4 

4.9 

5.7 

5.75 

5.45 

5.35 

5.25 

5.2 

5.1 

5.a'> 

5.0 

4.9 

4.9 


5.4 

4.0 

4.9 

3.95 

5.7 

3.9 

5.75 

3.9 

5.45 

3.8 

5.35 

3.8 

5.25 

3.8 

5.2 

3.7 

5.1 

3.7 

Aug. 

4.85 

4.8 

4.75 

4.7 

4.6 

4.6 

4.5 

4.5 

4.5 

4.4 

4.45 

4.3 

4.3 

4.2 

4.15 

4.1 

4.1 

4.0 

4.0 

Z.91 

3.9 

3.9 

3.8 

3.8 

3.8 

3.7 

3.7 

3.7 

3.  a^i 

3.6 

3.6 


Sept. 

3.55 

3.55 

3.5 

3.5 

3.55 

3.6 

3.5 

3.5 

3.5 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.3 

3.3 

4.7 

6.7 

7.75 

9.3 

4.95 

4.25 

3.85 

3.75 

3.  iV) 

3.55 

3.5 

3.5 


Oct. 

Nov. 

Dec. 

3.5 

4.06 

2.7 

3.4 

4.0 

2.7 

3.4 

3.6 

2.7 

7.1 

3.2 

2.7 

5.9 

3.0 

2.6 

4.65 

3.0 

2.85 

4.0 

3.0 

2.76 

3.8 

2.9 

2.7 

3.75 

2.9 

2.66 

3.65 

2.9 

2.6 

3.5 

2.8 

2.6 

3.8 

2.85 

2.65 

3.55 

2.85 

2.7 

3.4 

2.8 

2.7 

3.3 

2.8 

2.6 

3.3 

2.8 

2.6 

3.3 

2.8 

2.6 

3.2 

2.8 

2.65 

3.2 

4.3 

2.86 

3.6 

4.6 

2.85 

6.2 

3.16 

2.86 

6.2 

3.3 

2.06 

4.05 

3.05 

2.86 

3.45 

2.95 

2.7 

3.3 

2.9 

2.7 

3.1 

2.85 

2.6 

3.1 

2.8 

2.6 

3.0 

2.8 

2.6 

3.0 

2.8 

2.6 

3.0 

2.7 

2.6 

3.0 

2.5 

RIO  SAX  JUAN    NKAR   8ANTA  ROSAMA  RANCH,  TAMAITLIPAS,  MEXICO. 

This  station  was  established  in  1900  by  the  International  (Water)  Boundary  Commis- 
sion. The  San  Juan  is  a  long  torrential  stream  entering  the  Rio  Grande  15  miles  below  Roma 
and  790  miles  by  river  bolow  El  Paso.  Six  miles  above  it,s  mouth  is  the  town  of  Camargo. 
The  station  was  first  placed  12  miles  above  Camargo,  but  in  time  of  heavy  flood  in  the  Rio 
Grande  backwater  reached  the  station,  and  on  July  14,  1002,  it  was  moved  6  miles  farther 
upstream  to  its  present  location.     It  is  now  above  backwater. 

Both  banks  are  sandy  clay  which  are  above  high  water  and  do  not  erode.  The  bottom  is 
sand,  which  erodes  .slightly  in  flood. 

IHschai^c  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  initial 
point  for  soundings  is  the  cable  support  at  the  right  bank. 

The  gage  is  an  inclined  scantling  spiked  to  posts  and  a  tree.  Low  water  (no  flow)  is  0  on  the 
g*ge.    The  highe.st  recorded  flood,  on  September  16,  1904,  reached  27  feet  on  the  gage. 

The  observations  during  1905  wore  made  under  the  direction  of  the  Mexican  section  of  the 
International  (Water)  Boundary  Commission. 
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Discharge  measurements  of  Rio  San  Juan  near  Santa  Rosalia  ranchy  TamaulipaSf  Mexico, 

in  1905. 


Date. 


Hydrographer. 


January  4 .  i  S.J  as*> . 

January  9 do.. 

January  14 do.. 

January  18 ' do. . 


I 


January  21 do 

J  anuary  26 do 

January  .'W ' .do ./. . 

February  4 ' do 

February  8 I do 

Febnjary  12 do 

February  16 . .  J do 

February  20 ...  I do 

February  24 do 

February  28 do 


March  4.. 
March  6.- 
March  8. . 
March  13. 
March  17, 


.do. 
.do. 
.do. 
.do. 
.do. 


March  21 do. 

March  25 1 do. 

March  29 do, 

Aprils I do- 

April  7. do. 

April  12 1 do. 

April  20 1 do. 

April  24.. I do. 

April  28 |.....do. 

Mays I do. 

Mays......... do. 

May  9 j. do. 

May  12 1 do. 

May  17 L...do. 

May  22 .....d(». 

May  26 do. 

May  31 do. 

June  2 do. 

June  3 do. 

June  r> do. 

June  9 do. 

June  13 .' do. 

June  17 do. 

June  22 ' do. 

June  27 do. 

July  3 ..  .....do. 

July  7 do. 

July  11 ..do. 

July  i:. ' do. 

July  16.. do- 

July  18 ..do. 

July  19 ..I do. 

July  2.^j do. 


A  re*  of 
section. 


Square 
feet. 


621 
618 
600 
614 
591 
GOl 
543 
545 
583 
636 
.587 
567 
817 
1,839 
609 
6.58 
6.30 

rm 

552 

614 

453 

486 

434 

748 

493 

414 

1,466 

877 

448 

.344 

308 

310 

2,431 

3,736 

2,794 

1,283 

.^41 

:im 

307 
970 
3.19 
312 
256 
219 
202 
491 
3,883 
1,748 
288 


Mean 
velocity. 


Feet  per 
second. 

0.31 

.25 

.26 

.19 

.18 

.12 

.13 

.13 

.14 

.11 

.10 

.12 

.17 

.11 

.10 

.72 

1.82 

.29 

.40 

..36 

.33 

.20 

..32 

.12 

.15 

.12 

..58 

.10 

.12 

1.51 

.89 

.16 

.09 

.08 

.08 

2.  ,53 

3.92 

2.41 

1.98 

.66 

..34 

.21 

1.34 

,44 

.22 

.10 

.07 

.07 

.74 

4.04 

2.58 

.44 


Gage 
height. 


Feet. 
2.5 
2.5 
2.3 
2.2 
2.2 
2.0 
2.0 
2-0 
1.9i5 
1.7 
1.7 
2.0 
2.3 
2,0 
1.9 
.3.4 
7.2 
2.2 
2.6 
2.5 
2.2 
1.9 
2,4 
1.4 
1.6 
1.25 
3.35 
1.4 
1,3 
6.45 
3.95 
1.7 
1.1 
.9 
1.0 
10.25 
15.  a5 
11.7 
5.65 
3.2 
2,3 
1.75 
4.1 
2.55 
1.8 
1.3 
1.0 
.9 
3.0 
16.35 
10.1 
2.3 


Dis- 
charge. 


Second- 
feet. 

209 

165 

160 

117 

113 

74 

81 

77 

82 

58 

54 

69 

109 

63 

57 

586 

3,345 

176 

264 

227 

194 

113 

198 

53 

74 

52 

436 

49 

49 

:,191 

778 

72 

30 

25 

26 

6.142 

14,663 

6,741 

2,541 

355 

132 

66 

1.296 

158 

09 

25 

16 

IS 

361 

15,676 

4,518 

127 
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Di$eharge  measurements  of  Rio  San  Juan  near  Santa  Rosalia  ranch^  Tamaulipas,  Mexico, 

in  1906 — Continued. 


Date. 


Hydrographer. 


8. 


July  31 

August  4 

August  9 

August  11 

August  14 

August  18 

August  22 

August  20 

August  30 

September  4. 

September  17 
September  19 

September  20 do 

September  21.  .| do 

September  25 . . ! do. 


Jaso  . 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 


September  29.. 
October  3 

do 

do 

Octoba-  4 

do 

October?      .  . 

...  .do 

October  8 

do 

October9 

do 

October  11 

do 

Octoba-13 

.do 

October  16 

do 

October  21 

do 

October  26 

.....do 

November  3 

..   .do 

November  6 

.     ..do 

November  9  . . . 

do 

November  13 . . 
November  18 . . 
November  21 . . 
.Vovembo-  27 . . 

do 

do 

do 

do 

do 

December  9.... 

do 

Deeember  14... 
December  18... 
December  22 

do 

do 

do 

December  27... 
December  30... 

do 

do 

Area  of 
section. 


Square 
Jeet. 

190 

167 

151 

371 

229 

153 

135 

118 

108 

101 

382 

626 

3,955 

2,521 

653 

231 

180 

1,48.5 

2,620 

1,761 

1,386 

605 

1.481 

580 

470 

462 

2,170 

1,661 

1,614 

1,083 

954 

1,844 

917 

960 

1,050 

709 

712 

638 

600 

636 


Mean 
velocity. 


Feet  per 
second. 

0.14 

.12 

.08 

.91 

.29 

.15 

.08 

.08 

.06 

.06 

.90 

2.16 

4.57 

3.35 

1.77 

.56 

.30 

2.68 

3.52 

3.28 

2.35 

1.45 

2.63 

1.30 

.82 

.82 

3.77 

3.39 

2.54 

1.92 

1.87 

2.41 

1.42 

1.15 

1.72 

1.40 

1.23 

1.14 

.98 

.76 


Gage 
height. 


Feet. 

1.5 

1.3 

1.1 

2.9 

1.8 

1.2 

.9 

.8 

.7 

.5 

2.8 

4.85 

16.5 

13.15 

5.05 

2.2 

1.7 

6.55 

13.65 

10.2 

8.0 

4.7 

8.6 

4.5 

3.3 

3.2 

14.7 

11.2 

8.75 

6.6 

5.9 

10.75 

4.9 

4.4 

5.45 

4.3 

4.2 

3.9 

3.7 

3.6 


Dis- 
charge. 

Second- 
feet. 

27 

20 

12 

338 

66 

23 

11 

10 

7 

6 

345 

1,354 

18,071 

8,444 

1,155 

129 

54 

3,973 

9,230 

6,781 

3,262 

875 

3,899 

756 

387 

378 

8,179 

5,625 

4,102 

2,077 

1,786 

4,445 

1,305 

1,104 

1,801 

990 

875 

727 

58S 

485 
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STREAM   MEASUREMENTS    IN    1905,  PART    X. 


Daily  gage  height,  in  feet,  of  Rio  San  Juan  near  Santa  Rosalia  Ranch,  TamaulipM,  Mexico, 

for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

4.75 
19.3 
14.45 
9.95 
8.2.5 
10.35 
11.7 
10.95 
8.7 
9.35 
8.0 
6.9 
6.6 
6.6 
6.65 
6.5 
5.85 
5.75 
5.65 
5.55 
9.1 
6.75 
5.95 
5.55 
5.3 
5.2 
4.9 
4.8 
4.7 
4.6 

Dec. 

1 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

25 

2.5 

2.5 

2.4 

2.4 

2.a5 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

3.25 

2.3 

2.0 

1.9 

1.9 

1.9 

1.9 

2.0 

1.95 

1.85 

1.75 

1.7 

1.8 

1.8 

1.7 

1.7 

1.7 

2. 15 

2.0 

1.95 

2.1 

2.2 

2.3 

2.2.5 

2.2 

2.1 

2.0 

2.0 

2.0 

1.9 

1.9 

2.6 

3.8 

4.1 

6.6 

4.2 

3.2 

2.45 

2.3 

2.2 

2.2 

2.a5 

2.5 

2.8 

2.85 

2.7 

2.6 

2.5 

2.4 

2.a5 

2.3 

2.2 

2.ory 

2.0 

1.95 

1.9 

l.« 

1.7 

1.7 

1.7 

2.2 

1.7 

1.6 

1.5 

1.4 

1.4 

1.45 

1.5 

1.6 

1.55 

1.5 

1.5 

1.4 

1.4 

1:1 

1.2 

1.2 

1.2 

2.2.5 

2.6 

2.1 

1.4 

I.. 35 

1.3 

1.25 

1.4 

1.3.5 

1.3 

1.3 

1.3 

1.3 

1.25 

4.6 

3.5 

2.45 

1.9.5 

1.8 

1.65 

1.45 

1.3 

1.2 

1.1. 

1.1 

i.a5 

1.0 

.9 

.9 

.9 

.9 

.95 
1.0 
1.0 
1.0 
1.0 
1.0 
8.5 

7.4 
14.1 
10.4 
10. 5.5 
6.0 
5.2 
4.3.5 
3.45 
3.05 
2.65 
2.55 
2.4 
2.25 
2.15 
1.95 
1.85 
1.7 
1.6 
1.55 
1.5 
1.7 
5.6.5 
4.8.5 
3.6 
3.3 
3.3.5 
3.35 
3. 15 
2.3.5 
1.95 

2.05 

i.a5 

1.75 
1.6 
1.5 
1.4 
1.25 
1.1 
1.1 
1.0 
1.0 
1.0 
.95 
.9 
.9 
2.9 
6.2 
15.2 
11.45 
6.15 
5.1 
3.25 
2.75 
2.45 
2.25 
2.a5 
1.9 
1.8 
1.7 
1.6 
1.5 

1.5 

1.4 

1.4 

1.3 

1.3 

1.3 

1.2 

1.3 

1.1 

1.1 

2.95 

2.7 

1.95 

1.75 

1.55 

1.45 

1.35 

1. 15 

1.1 

1.0 

.95 

.9 

.9 

.85 

.8 

.8 

0.6 
.6 
.6 
.5 
.5 
.5 

2.35 
2.5 
4.0 
14.5 
11.75 
6.15 
4.3 
3.2.5 
3.9 
3.85 
2.75 
2.35 
2.15 
2.0 

1.95 
1.75 
3.5 
6.6 
5.4 
4.55 
11.9 
11.3 
7.35 
5.45 
4.55 
6.9 
8.5 
5.65 
4.9 
4.45 
4.1 
3.85 
3.65 
3.55 
3.25 
3.35 
3.45 
3.35 
3.3 
3.2 
«.l 
3.1 
3.0 
3.0 
3.0 

4.6 

2 

3 

4 

5 

4.  .55 
4.4 
4.3 
4.3 

6..     .   . 

4  35 

7 

4.5 

8 

4.7 

9 

5.45 

10. .       . 

5  3 

11 

4.15 

12 

4.5 

13 

4.4 

14  . 

4  3 

15 

4.3 

16 

17 

18 

4.25 
4.2 
4.2 

19 

4.1 

20 

4-1 

21 

3.9 

22..   .. 

3  9 

23 

3.9 

24 

3.9 

25 

3.8 

26 

3.7 

27 

3.7 

28 

3.7 

29 

3.6 

30 

3.6 

31 

3.6 

Note.— No  flow  September  7-16. 


C'ONKJOS  IIIVER  NEAR  MOGOTE,  COLO. 

Conejos  River  is  the  largest  tributary  of  the  Rio  Grande  in  Colorado.  It^  source  is  the 
slopes  of  Conejos  Peak  and  adjoining  mountains,  which  have  a  general  altitude  of  12,000  feet. 
The  general  course  is  very  irregular.  Half  of  this  course  is  in  canyon,  while  the  lower  half  is 
through  the  broad,  almost  level  San  Luis  Valley.  The  lower  basin  is  composed  of  gravelly 
mesas  which  merge  into  the  level  valley  lands  below.  Rainfall  data  collected  at  Conejos  by 
the  United  States  Weather  Bureau  for  a  few  months  give  the  mean  annual  rainfall  as  10 
inches.  The  precipitation  increases  with  the  altitude  to  approximately  20  inches  in  the  head 
waters.  Irrigation  as  heretofore  practiced  has  been  very  crude,  and  almost  the  entire  nor- 
mal flow  of  the  river  at  low  water  is  required  for  the  numerous  small  ditches  which  render 
cultivation  po.ssible. 

This  station  was  established  August  25,  1899,  by  A.  L.  Fellows,  and  is  located  500  feet 
below  the  highway  bridge  4  miles  above  Mogote,  Colo.,  in  T.  33  N.,  R.  7  W.,  New  Mexico 
principal  meridian.  The  nearest  railroad  station  is  Antonito,  Colo.,  12  miles  east.  This 
station  was  discontinued  in  the  fall  of  1900  and  reestabli.shed  in  the  spring  of  1903.  The 
fact  that  Conejos  River  is  the  chief  tributary  of  the  RioGrande  inColorado  makes  this  station 
of  importance,  as  it  is  alx)ve  all  diversions,  of  which  there  are  a  great  many  in  Conejos  Valley. 
A  number  of  storage  reservoirs  are  proposed  for  this  basin. 
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The  channel  at  the  gage  has  a  very  gentle  curve,  and  the  bed  is  composed  of  small  bowlders 
and  cobblestones.  The  banks  are  low,  of  alluvial  material,  and  will  overflow  during  very 
high  water.  At  extremely  high  stages,  water  passes  through  low  depressions  around 
both  sides  of  the  channel  and  is  not  registered  on  the  gage.  Such  was  the  case  during  the 
extreme  high  wat^r  of  June,  1905.  The  velocity  is  moderate  at  low  water  at  this  section. 
At  the  highway  bridge  above  the  gage  the  channel  is  90  feet  in  width,  with  a  9-foot  crib  pier 
breaking  the  current  at  the  center  of  stream.  The  section  is  not  uniform,  and  is  composed 
of  bowlders  and  cobblestones.  During  the  high  water  of  June  a  considerable  volume  of  water 
passed  around  the  right  end,  running  over  the  bridge  to  a  depth  of  about  6  inches.  This  high 
water  also  eroded  the  channel  greatly  and  changed  its  alignment  for  1  mile  above  and  many 
miles  below.  During  Augu.st  and  the  remaining  portion  of  the  year  this  section  was  partially 
obstructed  by  a  temporary  rock  and  log  dam  extending  at  a  slight  angle  upstream  and  under 
the  left  span  of  the  bridge.  This  dam  was  for  the  purpose  of  diverting  water  for  irrigation 
and  will  probably  go  out  with  high  water.  At  low  water  the  velocity  is  moderate  at  the 
station,  and  at  high  stages  it  is  very  swift. 

Discharge  measurements  are  made  at  the  gage  rod  during  low  water,  and  from  the  down- 
stream side  of  the  highway  bridge  during  high  water.  The  initial  point  for  soundings  is 
the  face  of  the  right  abutment. 

The  gage  is  an  inclined  staff  fastened  to  a  large  stump  on  the  left  bank  of  the  river  at 
Mr.  King's  ranch.  Gage  heights  range  from  1  to  6  feet  on  the  gage.  During  1905  the  gage 
was  read  twice  each  day  by  Miss  Nellie  King.  The  bench  mark  is  the  center  of  three  20- 
penny  nails  driven  into  the  base  of  a  large  cotton  wood  tr^e,  300  feet  south  of  gage;  elevation, 
7J<7  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report:  WS= Water-Supply  Paper): 

DeseripUon:  WS  37,  pp  278-279;  50,  p  348;  99,  p  397;  132,  p  94. 
Discharge:  WS  37,  p  279;  50,  p  348;  99,  p  .198;  132,  p  95. 
Discharge,  monthly:  Ann  22,  iv,  p  348;  99,  p  399;  132,  p  96. 
Gage  heights:  WS  37,  p  279;  50,  p  348;  99,  p  398;  132,  p  95. 
Rating  Ubles:  WS  52,  p  519;  99,  p  399;  132   p  96. 
Seepage  computations:  WS  50,  p  306. 

Discharge  f/wasurenients  of  Conejos  River  near  MogoUj  Colo.f  in  1906. 


Dale. 


Hydrographer. 


April  21 1  R.  I.  Meeker. 

June  22 do 

July  27 do 

September  19a do 


Width. 


Feet. 
76 

81 
66 
65 


Area  of 
section. 

Square 
feet. 

Mean 
velocity. 

height. 

Feet  per 
second. 

Feet. 

162 

2.01 

2.20 

289 

4.69 

3.65 

151 

1.64 

2.00 

61 

1.02 

1.30 

Dis- 
charge. 

Second- 
Jeei. 

328 

1,356 

246 

62 


dWading  at  gage  rod. 
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Daily  gage  height ,  in  feet,  of  Conejos  River  near  Mogote,  Colo.,  for  1905. 


1. 
2. 
3. 
4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Apr. 


05 


May. 


3.4 

3.4 

3.0 

2.8 

2.7 

2.55 

2.7 

2.85 

3.0 

2.85 

2.75 

2.75 

3.0 

3.1 

3.55 

3.9 

4.15 

4.3 

4.35 

4.45 

4.45 

4.5 

4.6 

4.75 

4.75 

4.85 

4.8 

4.6 

4.05 

4.25 

4.5 


June. 


4.8 

5.1 

5.15 

5.65 

5.65 

4.4 

5.05 

5.35 

5.05 

4.9 

4.85 

4.7 

4.7 

4.6 

4.7 

4.55 

4.3 

4.2 

4.1 

3.95 

3.8 

3.7 

3.8 

3.7 

3.6 

3.55 

3.65 

3.5 

3.4 

3.3 


July. 


3.2 

3.0 

3.0 

3.35 

3.6 

3.65 

2.35 

2.65 

2.4 

2.55 

2.55 

2.45 

2.4 

2.4 

2.6 

2.5 

2.3 

2.2 

2.25 

2.4 

2.45 

2.46 

2.4 

2.2 

2.1 

2.0 

2.06 

2.2 

2.4 

2.3 

2.15 


Aug. 


1.7 

2.2 

2.25 

2.4 

2.1 

2.2 

2.2 

2.16 

2.05 

1.9 

2.25 

2.1 

1.9 

1.9 

1.8 

1.7 

1.7 

1.65 

1.6 

1.65 

1.6 

1.6 

1.6 

1.6 

1.8 

1.7 

1.7 

1.65 

1.76 

1.7 

1.7 


Sept. 


1.7 

1.6 

1.6 

1.5 

1.55 

1.55 

1.6 

1.6 

1.5 

1.5 

1.6 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.4 

1.4 

1.4 

1.4 

1.65 


Oct. 


1.6 

1.55 

1.5 

1.4 

1.4 

1.4 

1.35 

1.3 

1.3 

1.3 

1.2 

1.2 

1-2 

1.2 

1.2 

1.2 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 


Station  rating  table  for  Conejos  River  near  Mogote,  Colo.,  from  April  1  to  June  5, 1905, 


Oaec 
height. 

Discharge. 
Second- feel. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Feet. 

Second- feet 

Feet. 

1.40 

25 

2.40 

425 

3.40 

1.50 

65 

2.50 

480 

3.50 

1.60 

85 

2.60 

540 

3.60 

1.70 

120 

2.70 

600 

3.70 

1.80 

155 

2.80 

660 

3.80 

1.90 

190 

2.90 

72.'i 

3.90 

2.00 

230 

3.00 

795 

4.00 

2.10 

275 

3.10 

870 

4.10 

2.20 

320 

3.20 

950 

4.20 

2.30 

370 

3.30 

1,030 

4.30 

Discharge. 


Second-feet. 
1,120 
1,210 
1,310 
1,410 
1,510 
1,610 
1,720 
1,830 
1,940 
2,060 


Gage 
height. 


Feet. 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
6.20 
6.40 
5.60 


Discharge. 


Secand-feet. 
2,180 
2,300 
2,430 
2,560 
2,690 
2,820 
2,950 
3,230 
3,510 
3,800 


The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  one  discharge  meas- 
urement made  during  1905  and  on  1904  measurements.    It  is  not  well  defined. 
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Station  rating  table  for  Conejos  River  near  Mogote^  Colo.,  from  June  6  to  October  31,  1905. 


Gage 
height. 


Discharge. 


Feet. 

Second-fee 

1.20 

45 

1.30 

60 

1.40 

80 

1.50 

100 

1.60 

125 

1.70 

155 

1.80 

185 

1.90 

215 

2.00 

250 

2.10 

290 

2.20 

330 

beig1 


age 
ight. 


Feet. 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Discharge. 

1     Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Second-feet. 

375 

3.40 

1,120 

4.50 

425 

!        3.50 

1,210 

4.60 

480 

3.60 

1,310 

4.70 

540 

3.70 

1,410 

4.80 

600 

3.80 

1,510 

4.90 

^             660 

3.90 

1,610 

5.00 

725 

4.00 

1,720 

5.10 

795 

4.10 

1,830 

5.20 

870 

4.20 

1,940 

5.30 

950 

4.30 

2,060 

5.40 

1,030 

1        4.40 

2,180 

Discharge. 


Second-feet 
2,300 
2,430 
2,560 
2,690 
2.820 
2,950 
3,090 
3,230 
3,370 
3,510 


The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  three  discharge  roeas- 
orements  made  during  1905.    It  is  not  well  defined. 

Estimated  monthly  discharge  of  Conejos  River  near  Mogote,  Colo.,  for  1906. 
[Drainace  area,  282  square  miles.] 


Month. 


Discbarge  in  second-feet. 


Maximum, 


.\pril 

M»y 

June 

July , 

August 

September. , 
October.... 


The  period. 


832 

2,755 

3,875 

1,360 

425 

155 

125 


Minimum. 


25 
510 
1,030 
250 
125 
52 
45 


Mean. 


Total  in 
acre-feet. 


297 

1,544 

2,226 

528 

213 

87.4 

71.5 


17,670 
94,940 
132,500 
32,460 
13,100 
5,201 
4,396 


Run-off. 


Second-feet 

per  square 

mile. 


1.05 

5.48 

7.89 

1.87 

.755 

.310 

.2.'i4 


Depth  in 
inches. 


1.17 

6.32 

8.80 

2.16 

.870 

.346 

.203 


300,300  ' 


PECOS  lUVEU  AT  8AXTA  UOSA,  N.  MEX. 

This  station  was  established  May  5,  1903,  by  H.  C.  Hurd.  It  was  originally  located  at 
the  bridge  of  the  Chicago,  Rock  Island  and  Pacific  Railway,  but  was  moved  later  in  the  year 
to  a  point  335  feet  above  the  railway  bridge. 

The  bed  of  the  river  is  solid  rock,  overlaid  by  quicksand  to  the  depth  of  2  or  3  feet  in 
the  long  dry  season.  The  current  is  never  sluggish  and  becomes  very  swift  during  the  time 
of  floods.  The  channel  is  straight  for  one-fourth  mile  above  and  below  the  station.  Both 
htoks  are  high  and  can  not  overflow. 

Discharge  measurements  are  made  by  means  of  a  cable.  The  initial  point  for  soundings 
is  the  left  end  of  the  cable. 

The  original  gage  was  a  stall  bolted  to  the  masonry  footing  of  the  east  tower.  During 
the  great  flood  of  September  29  and  30,  1904,  the  upper  portion  of  the  gage  rod  was  torn 
away, but  the  lower  portion  was  left  intact.  Anew  gage  was  installed  on  the  east  side  of 
the  .<«cond  pier  to  replace  the  one  which  was  torn  out.  This  new  portion  of  the  gage  is 
Ulted  to  the  east  face  of  the  second  pier  from  the  north  end  of  the  bridge.  The  same 
flood  cut  away  the  earth  from  the  face  of  the  north  abutment,  leaving  the  bench  mark 
ihrjut  25  feet  above  the  ground  and  inaccessible,  so  in  establishing  the  new  gage  reference 
»a8  made  to  the  old  gage  which  had  not  been  moved  by  the  flood.  During  1905  the  gage 
»as  read  once  each  day  by  L.  M.  Shely.  Bench  marks  were  established  as  follows:  (1)  A 
^If  cut  in  the  cast  abutment;  elevation,  29.70  feet.  (2)  A  chiseled  surface  on  the  east 
■wle  of  the  first  pier  from  the  north  end  of  the  bridge,  near  the  top  of  the  second  stone  from 
.^s     r.»  «  Digitized  by  Vj^L^  VIC 
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the  downstream  end  of  the  pier,  in  the  second  tier  of  stones  from  the  l)ed  rock,  marked 
"B.  M.";  elevation,  6.41  feet.  (3)  The  top  of  the  downstream  end  of  ret^iiningwall  on  the 
east  side  of  the  river;  elevation,  14.60  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  363-364;  132,  p  97. 

Discharge:  99,  p  364;  132,  p  97. 

Gage  heights:  99,  pp  364-365;  132,  p  98. 

Discharge  meamiremeTittt  of  Pecos  River  at  Santa  Rosa,  N.  Mex.,  in  1905. 


Date. 


May2 

Juno  2 

Junes 

July3 

July7 

August  21 

August  23 

Octobers 

October  24 

November  17 . . 


Hydrographer. 


Width, 


J.  M.  Giles 

K.  Patterson 

do 

....do 

....do 

Giles  and  Patterson. 

E.  Patterson 

....do 

J.  M.  Giles 

E.  Patterson 


Feet. 
90 
93 
93 
78 
26 
25 
24 
24 
26 
18 


A  rea  of 
section. 

McAn 

velocity. 

Height. 
Feet. 

Dis- 
charge. 

Square 
feet. 

Feel  -per 
second. 

Second 
feet. 

236 

5.61 

2.50 

1,321 

196 

5.28 

2.10 

1,035 

195 

5.88 

2.30 

1,145 

37 

1.49 

1.10 

65 

14 

1.03 

.80 

14.5 

12 

1.19 

.72 

14.8 

12 

1.16 

.71 

13.9 

11 

1.09 

.81 

12 

13 

1.16 

.80 

15 

10 

1.19 

.87 

12 

Daily  gage  height,  in  feet,  of  Pecos  River  at  Santa  Rosa,  N.  Mex.,  for  1905. 


Day. 


1.. 

2.. 

3.. 

4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.      Feb.  ]  Mar.  I  Apr. 


May.    June.  |  July. 


Aug.     Sept. 


0.5 

1.5 

.5 

1.6 

.5 

2.0 

.5 

2.0 

.5 

2.5 

.5 

3.0 

.5 

3.0 

.6 

2.0 

.6  . 

.6  I 


1.5 


2.0 
2.0 
2.0 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.5 
1.5 
1.5 
2.5 
2.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
3.5 
3.0 
3.0 
2.5 
2.5 
2.5 
2.5 
3.0  ■ 


1.5 
2.5 
2.5 
2.5 
2.5 
2.5 
3.0 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
3.0 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.8 
3.0 
2.5 
2.5 
2.5 
2  5 

2.0 


2.6 

2.1 

2.0 

3.a5 

2.2 

2.1 

1.9 

2.0 

3.0 

2.3 

2.0 

2.5 

2.5 

2.0 

1.7 

1.7 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.5 

1.5 

1.5 

1.5 

1.5 


1.5 
1.5 
1.5 
1.0 

•9  ; 

.8  : 

•«i 

.8  I 

.8 

.8 


2.5 
1.5 
1.5 
1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.2 
3.0 
2.5 
2.5 
2.0 
2.0 
1.5 
1.5 
1.5 
1.5 
1.5 
2.5 
2.0 
1.5 
1.5 
1.5 
1.0 
.9 
.8 


0.7 
.7 
.7 
1.5 
1.5 
1.0 


.9 

1.3 

1.0 

1.0 

1.0 

1.0 

.8 

.8 

.8 


Oct. 


0.7 
.7 


Nov.      Dec. 


0.8 
.8 
.8 

.8 

I 
.8 

.8  , 

.0  I 

.8 

1.0  I 

1.1 

.9 

.9 
.  .9 

.9 

.9 

.9  , 

.9 
.9 
.9 
.9 
.9 
4.0 


8 

2.5 

8 

1.5 

8 

1.5 

8 

3.0 

8 

1.0 

8 

2.0 

8 

1.6 

8 

1.5 
1.0 
1.0 
1.0 

.8 
.8 
.8 
.8 


.8 
.8 
.8 
.9 
.8 
.6 
.6 
.6 
.5 
.5 
.5 

.5 
.5 
.6 
.6 
.6 
.6 
.6 

.a 

.6 
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PECOS  RIVER  NEAR  FORT  SUMNER,  N.  MEX. 

This  station  was  established  June  12,  1904,  by  Earl  Patterson.  It  is  located  about  12 
miles  northwest  of  Fort  Sumner,  N.  Mex.,  and  45  miles  south  of  Santa  Rosa,  N.  Mex.,  the 
nearpst  railway  station.  It  was  originally  located  1  mile  upstream  from  the  spring,  trees, 
and  houses  known  as  Arinosa,  but  was  relocated  July  5,  19()5,  near  the  spring. 

Both  banks  are  high  and  will  not  overflow  except  in  extreme  high  water.  The  bed  of 
the  river  is  clean,  shifting  sand. 

Dischai^  measurements  are  made  by  wading  at  or  near  the  gage. 

The  gage  is  an  inclined  staff  bolted  to  a  ledge  of  sandstone  on  the  right  bank.  During 
1905  the  gage  was  read  twice  each  day  by  J.  C.  Pwheco.  B<^nch  marks  were  established  as 
foUows:  (1)  The  head  of  a  bolt  set  in  the  rock  14  feet  upstream  from  gage;  elevation,  7.48 
feet.  (2)  A  cross  cut  in  the  sandstone  ledge  5  feet  downstream  from  gage;  elevation,  7.11 
feet.    Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  132  of  the  United  States  Geok)gical  Survey,  pp.  98101. 

Discharge  metisurements  of  Pecos  River  near  Fort  Sumner ^  N.  Mex.,  in  1905. 


D»te. 


nydn»graphor. 


July  4 ,  E.  Patterson. 

July  6 ' do 


August  22 Glle«  and  Patterson . 

October  9 E.  Patterson 

November  18 do 


M.  Giles. 

...do 

...do 


Width. 


Feel. 

91 
46 


80 


Area  of 
section. 

Square 
feet. 
68 
55 
52 
62 
50 
200 
405 
615 


Mean 
velocity. 

Gaaje 
height. 

Dis- 
charge. 

Feet  per 
second. 

Feet. 

Second 
feet. 

1.56 

1.40 

107 

1.55 

1.30 

86 

1.64 

1.40 

85 

1.48 

1.45 

92 

1.60 

1.50 

05 

1.76 

2.00 

352 

2.70 

3.00 

1,093 

3.36 

4.00 

2,066 

«  Computed  from  slope  measurement,  using  Kutter's  formula. 
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Daily  gage  height  j  in  feet  j  of  Pecos  River  near  Fort  Sumner,  N.  M  ex.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1.3 

1.35 

1.3 

1.3 

1.2 

1.3 

1.3 

1.2 

1.2 

1.2 

1.35 

1.6 

1.7 

1.4 

1.4 

1.5 

1.5 

1.45 

1.75 

1.6 

1.7 

1.7 

2.7 

2.95 

2.95 

2.4 

2.2 

2.45 

2.45 

2.35 

May. 

June. 

July. 

Aug. 

1.8 

1.5 

2.0 

1.72 

2.22 

1.87 

1.87 

2.15 

1.85 

1.77 

1.7 

1.9 

2.3 

1.77 

1.52 

1.5 

1.47 

1.42 

1.42 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2 

0.4 

0.3 

.3 

.3 

.8 

.8 

.8 

.8 

.9 

.7 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.5 

.6 

.7 
1.3 
1.55 
1.2 
1.05 

.9 

.9 

2.95 

2.6 

2.25 

2.0 
.85 
.75 
.7 

1.1 

1.0 

1.25 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.1 

1.0 
.9 
.8 

1.1 

1.0 
.9 
.8 
.8 
.9 
.95 

1.0 

1.1 

1.0 

2.3 

2.4 

2.45 

2.4 

2.2 

2.15 

1.95 

2.05 

2.25 

2.3 

2.3 

2.2 

2.0 

2.C5 

2.  ir. 

2.2 

2.35 

2.4 

2.55 

3.1 

2.95 

2.5 

3.3 

2.75 

2.9 

2.25 

2.25 

2.5 

2.4 

2.4 

2.3 

2.3 

2.2 

2.25 

1.95 

2.8 

2.3 

2.25 

2.1 

2.4 

2.45 

2.6 

2.35 

2.3 

2.35 

2.2 

2.1 

1.9 

1.8 

1.9 

1.8 

1.8 

1.9 

1.75 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.5 

1.4 

1.7 

1.55 

1.45 

1.4 

1.3 

1.4 

1.3.'> 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.4 

2.1 

2.0 

1.7 

1.6 

1.6 

1.6 

1.5 

1.5 

1.52 

1.45 

1.4 

1.4 

1.4 

1.4 

3.2 

1.6 

1.5 

1.6 

1.6 

1.5 

1.7 

1.5 

1.5 

1.45 

1.45 

1.4 

1.35 

1.3 

1.35 

1.35 

1.3 

1.3 

1.35 

1.35 

1.35 

1.35 

1.35 

1.45 

1.4 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.4 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.55 

1.55 

1.5 

1.55 

1.65 

1.55 

1.6 

1.6 

1.6 

1.7 

1.7 

1.7 

1.05 

1.6 

1.6 

1.55 

l.G 

1.55 

1.5 

1.5 

1.55 

1.6 

1.65 

2.2 

2.7 

2.1 

1.75 

1.6 

1.7 

1.85 

2.1 

1.75 
1.8 

3 

1.75 

4 

1.65 

6 

1.65 

6 

1.65 

7 

1.75 

8 

1.7 

9 

1.65 

10 

1.6 

11 

.3 
.3 
.3 
.3 
.3 
.3 

.3 
.3 

1.75 

12 

1.8 

13   

1.95 

14 

1.7 

16 

1.7o 

16 

1.7 

17 

1.7 

18 

1.7 

19 

1.75 

20 

1.75 

21 

1.7 

22 

1.6 

23 

1.5 

24 

2.25 

25 

1.95 

26 

1.83 

27  .  . 

1.85 

28 

1.8 

29 

1.8 

30 

1.75 

31 

2.4 
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DaUy  discharge  f  in  second-feet,  of  Pecos  River  near  Fort  Sumner ,  N.  Mex.,  for  1905. 


Day. 

July. 

Aug. 

Sept. 

85 
85 
85 
85 
1,250 
170 
130 
170 
170 
130 
215 
130 
130 
117 
117 
105 
95 
85 
85 
95 
85 
85 
95 

95 
95 
97 
117 
105 
130 

Oct. 

90 
90 
90 
90 
90 
90 
90 
90 
95 
105 
106 
95 
95 
95 
95 
90 
95 
95 
90 
90 
90 
90 
95 
95 
105 
105 
105 
105 
105 
160 
130 

Nov. 

Dec. 

1 

260 

120 

360 

220 

490 

295 

295 

450 

285 

245 

210 

310 

550 

245 

128 

120 

110 

90 

90 

85 

85 

85 

85 

102 

102 

85 

8.5 

85 

85 

85 

8.5 

120 
110 
115 
135 
110 
120 
115 
110 
130 
130 
130 
120 
110 
110 
100 
105 
100 
95 
95 
100 
105 
115 
4«0 
825 
420 
230 
157 
210 
280 
420 

225 

2.... 

260 

3 

225 

4 

180 

105 
85 
105 
05 
105 
105 
105 
105 

ia5 

IW 

ia5 

95 
95 
95 
95 
lOi 
420 
360 
215 
170 
170 
170 
130 
130 
130 
117 

180 

6.                  

180 

225 

8 

200 

9 

180 

10 

140 

11...    .      

210 

12 

240 

13 

325 

14..               

200 

15 

210 

16 

2U0 

17.              

200 

18 

200 

19 

210 

2) 

210 

21 

190 

22...           

140 

23 

95 

24 

500 

25 

:m 

26 

265 

27.            

265 

28 

240 

29 

240 

30 

210 

31 

600 

Note.— DaUy  diacharpe  determined  by  indirect  method  as  applied  to  shifting  channels.    As  no  meas- 
oremcnts  vcrc  made  prior  to  July  4.  no  estimate)*  hove  been  made  for  that  period. 

Estimated  monthly  discharge  of  Pecos  River  near  Fort  Sumner,  N.  Mex.,  for  1905. 


Month. 


July  5-31 .. . 

August 

Septftmber. 
October.... 
November. 
I>eocmber.. 


The  period . 


Discharge  in  second-feet. 


Maximum.   Minimum. 


420 

550  I 
1,250  I 
160  I 
825  I 
600  i 


Mean. 


138 
191 
151 
98.- 
183 
235 


ToUl  In 
acre-feet. 


7,391 
11,740 
8,985 
6,050 
10,890 
14,450 


59,510 


PECOS  RI\^R  NEAR  ROSWELL,  N.  MEX. 

This  station  was  established  April  24,  1903,  by  W.  M.  Reed.  It  is  located  at  the  highway 
bridge  8  miles  southeast  of  Roswell,  N.  Mex.,  and  about  200  feet  below  the  mouth  of  Hondo 
River. 

The  channel  is  straight  for  one-half  mile  above  and  below  the  station  and  has  a  width  at 
low  water  of  about  50  feet  and  at  ordinary  high  water  of  430  feet.    The  channel  is  broken  by 
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two  iron  piers.  The  current  is  rapid  except  near  the  mouth  of  Hondo  River,  where  it  be- 
comes sluggish.  At  high  water  the  Pecos  and  the  Hondo  join  above  the  bridge.  The  gage 
heights  on  the  Pecos  may  be  affected  by  back  water  at  periods  when  the  Pecos  is  low  and  the 
Hondo  is  high.  Both  banks  are  higli  and  free  from  timber,  but  tliey  overflow  at  extreme 
flood  stages.    The  bed  is  sandy  and  shifting,  and  the  cross  section  changes  during  each  flood. 

Discharge  measurements  are  made  from  the  highway  bridge.  The  initial  point  for  sound- 
ings is  a  zero  marked  on  the  guard  rail  at  the  we»st  end  and  north  side  of  the  bridge. 

The  original  gage  is  painted  on  the  right  side  of  the  right  pier  of  the  bridge.  September 
15,  1905,  a  standard  chain  was  bolted  to  the  upstream  fencing  of  the  bridge  325  feet  from 
the  initial  point  for  soundings;  length  of  chain,  26.45  feet.  During  KX)5  the  gage  was  read 
twice  each  day  by  Miss  Dovie  Goldsmith.  Bench  marks  were  established  as  follows:  (1) 
The  top  of  the  pier  upon  which  the  original  gage  is  painted;  elevation,  20.10  feet.  (2)  The 
top  of  angle  bar  connecting  fencing  with  first  upright  east  of  pier  on  which  the  gage  is  painted; 
elevation,  25.17  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey : 

Deacrlption:  99,  p  360;  132,  p  101. 
Discharge:  99,  p  360;  132,  p  102. 
Gage  heights:  99,  p  361;  132,  p  102. 

Discharge  meaguretnerUs  of  Pecos  River  near  RosweU,  N.  Mex.,  in  1905. 


Date. 


February  28 . . . 

March  28 

April  12 

April  26 

April  28 

May  23 

June  14 

July  10 

July  18 

July  24 

July  25 

July  27 

August  2 

Augu.st9 

August  26  . . . 
August  28  . . . 
September  4 . 
September  6 . 
September  7 . 
September  8 . 
September  9 . 
September  11 

October  4 

October  13... 


ITydrographer. 


E.  Patterson 

F.  S.  Dobson 

Giles  and  Mitchell. 
E.  Patterson 

do 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

I  J.  M.  Giles.... 
E.  Patterson  . 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


October  13 |  J.  M.  Giles.... 

October  23 |  E.  Patterson  . 

October  30 1 do 

November  5  . . . ' do 

November  10 do 

Noveml>er  24  . .'  J.  M.  Giles 

November  25 do 

December  11... I  E.  Patterson  . 


Width. 


Feet. 
290 
164 
176 
317 

364 
362 
106 

36 
370 
371 
223 
210 
379 
112 
120 
104 
219 
204 
214 
150 
137 
102 
101 

90 
101 
100 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

433 

2.10 

2.90 

910 

260 

1.65 

2.00 

431 

274 

2.21 

2.55 

605 

729 

4.53 

4.50 

3,305 

415 

3.13 

3.40 

1,300 

682 

4.48 

4.50 

3,059 

535 

2.92 

3.70 

1,565 

74 

.85 

2.30 

63 

39 

.81 

1.90 

33 

765 

4.74 

5.80 

3,631 

1,300 

5.25 

6.80 

6,821 

618 

4.47 

4.50 

2.761 

377 

1.90 

3.40 

721 

498 

3.26 

3.80 

1,625 

133 

.80 

1.80 

106 

108 

.71 

1.70 

77 

96 

.76 

1.70 

74 

1,063 

5.88 

5.90 

6,259 

541 

2.45 

3.50 

1,327 

430 

3.10 

3.60 

1,336 

198 

2.38 

2.80 

472 

187 

2.19 

2.75 

400 

113 

1.35 

2.45 

153 

85 

1.04 

2.25 

89 

92 

1.14 

2.25 

105 

89 

1.07 

2.30 

97 

93 

1.04 

2.30 

97 

270 

1.23 

3.00 

333 

328 

1.93 

3.00 

634 

710 

3.20 

4.10 

2,273 

686 

2.81 

4.00 

1,928 

308 

1.28 

2.60 

398 
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DaHy  gage  height^  infeetj  of  Pecos  River  near  RosweU,  N.  M ex.,  for  1905. 


Day. 

Jan. 

Feb. 

1.2 
1.2 
1.2 
1.2 
1.3 
1.3 
2.0 
2.0 
2.2 
2.2 
2.0 
2.0 
2.4 
2.4 
2.0 
2.6 
2.8 
2.7 
2.5 
2.3 
2.6 
2.6 
2.0 
2.0 
i      2.6 
3.6 
3.0 
2.5 

Mar. 

2.5 
2.5 
2.3 
2.3 
2.0 
.2.3 
2.5 
4.0 
3.0 
3.0 
3.9 
3.0 
3.0 
2.9 
2.9 
2.8 
2.6 
2.6 
2.3 
2.2 
2.0 
2.0 
2.0 
2.0 
2.0 
2.6 
2.4 
2.0 
2.0 
2.0 
2.0 

Apr. 

2.3 

3.0 

2.45 

2.3 

2.3 

2.35 

2.45  * 

2.45 

2.4 

.  2.4 
2.45 
2.5 
2.5 
2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
5.35 
5.0 
4.0 
4.45 

■    3.75 
3.3 
3.3 
3.3 

May. 

3.3 

3.35 

3.2 

3.2 

3.2 

3.2 

3.45 

3.3.5 

3.35 

3.2 

3.1 

3.5 

3.45 

3.35 

3.25 

3.25 

3.3 

3.45 

3.45 

3.5 

3.8 

4.45 

4.45 

4.45 

4.45 

4.45 

4.45 

4.0 

3.7 

3.7 

3.5 

June. 

July. 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.0 
2.0 
2.0 
6.2 
3.3 
3.0 
3.0 
10.0 
6.0 
6.7 
5.6 
4.3 
3.8 
3.4 
3.4 
3.4 

Aug. 

Sept. 

Oct. 

2.1 

2.1 

2.2 

2.4 

2.4 

2.3 

2.3' 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.3 

2.3 

2.4 

2.4 

2.45 

2.45 

Nov. 

Dec. 

J 

1.2 
1.2 
1.2 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.6 
2.0 
2.0 
2.6 
2.0 
1.1 
1.6 
1.4 
1.0 
I.O 
1.6 
2.0 
2.4 
2.4 
2.4 
2.0 
2.0 
1.1 
1       1.8 
1.3 
1.2 
1.2 

3.5 
3.4 
3.4 
3.4 
3.4 
4.5 
5.0 
4.0 
3.5 
3.5 
4.0 
4.0 
4.4 
3.7 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.0 

3.3 
3.0 
4.0 
3.3 
3.2 
3.2 
3.2 
3.0 
3.8 
3.4 
3.4 
3.3 
3.2 
3.2 
3.2 
2.8 
2.6 
2.5 
2.3 
2.3 
2.0 
2.0 
2.0 
2.0 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

7.5 

3.7 

3.6 

2.9 

3.7 

3.0 

2.5 

2.45 

2.45 

:5,45 

2.4 

2.4 

2.4 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.5 

2.5 

2.6 

3.0 

3.0 

3.0 

3.0 

3.0 

3.3 

3.0 

3.0 

3.0 

3.0 

2.8 

2.8 

2.8 

2.8 

2.8 

2.6 

2.6 

2.6 

2.6 

2.6 

4.75 

3.85 

3.5 

3.3 

3.0 

2.8 

3.5 

3.5 

2 

3.2 

3 

3.2 

4 

3.0 

5 

2.8 

6 

2.6 

2.6 

8.    .      .  . 

2.6 

9 

2.6 

10 

2.6 

11 

2.7 

12 

2.7 

13 

2.7 

14 

2.7 

15 

2.7 

16 

2.7 

17 

2.7 

18 

2.6 

19 

2.5 

20 

2.5 

21 

2.5 

a 

2.6 

23 

2.5 

34 

2.6 

25 

75 

S 

2.5 

27 

2.5 

28 

2.5 

29 

2.4 

30 

2.4 

31 

1        2.4 

1 

PECOS  RIVER   NEAR  DAYTON,   N.   MEX. 

This  station  was  established  March  24,  1905.  It  was  located  about  3  miles  east  of  Dayton, 
N.  Mex.,  100  feet  below  the  mouth  of  Penasco  River  and  about  6  mile.s  above  McMillan  dam 
at  Lakewood,  N.  Mex.  The  gage  was  washed  out  Septeml)er  6,  1905,  and  the  station  was 
relocated  September  7, 1905,  about  one-half  mile  upstream. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the  station.  The  right  bank 
is  high  and  the  cable  will  be  accessible  until  the  river  rises  above  10  feet  on  the  gage.  The 
left  bank  is  about  the  same  height.    The  bed  is  cle^n  shifting  sand  and  the  current  good. 

Discharge  measurements  were  made  by  means  of  a  cable  at  the  original  location  until  the 
new  gage  was  established,  when  the  cable  was  reerectcd  about  100  yards  below  the  new  gage. 
The  present  gage  is  a  staff  fastened  to  posts  driven  into  the  right  bank.  During  1905  the 
gage  was  read  once  each  day  by  Eugene  Lattion.  The  l)ench  mark  is  a  nail  in  the  upstream 
side  of  the  post  under  the  cable  on  the  right  bank;  elevation,  13.90  feet  above  the  datum  of 
the  gage- 
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Discharge  measurements  of  Pecos  River  near  Dayton,  N.  Mex.,  in  1905. 


Date. 


Hydrographer. 


April  18 J.  M.  Giles. 

Mays E.Patterson. 

May  15 J.  M.  Giles.... 

May  28 '  E.  Patterson . 


June  13. 
July  1.. 
July  1.. 


do 

J.  M.  Giles. 
do 


July  11 E.Patterson. 

July  15 do 

July  23 1 do 

July  23 j do 

July  23 do 

September  la  J do 

September 6a.   J.M.  Gyes.... 

September  9 do 

September  9 do 

September  12 do 

September  12 do 

September  15 . .    E.  Patterson . 

October 4 J.M.Giles.... 

October  4 do 

October  15 1  E.  Patterson. 

October  21 i do 

November  ^ . . . ' do 

November  23.. .   J.  M.  Giles. 


November  23... 
November  26... 
November  28  ft. 
November  28  ft. 

Decembers 

December  28.. 


..do 

..do 

..do 

..do 

,  Patterson. 
..do 


Width. 


Feet. 
145 
188 
149 
192 
193 
109 
109 
72 
71 
196 
196 
196 
140 

171 
170, 
96 
96 
96 
109 
109 
112 
111 


Area  of 
section. 


Square 
feet. 

327 

516 

409 

510 

044 

145 

145 

96 

81 

744 

789 

823 

170 

126 

552 

491 

161 

163 

108 

142 

143 

142 

139 

204 

241 

238 

7.59 

380 

378 

280 

202 


Mean 
velocity. 


Feet  per 
second. 

1.71 

.3.04 

2.80 

3.83 

3.60 

1.33 

1.29 

1.05 

1.07 

3.25 

3.32 

3.&4 

.80 

1.55 

1.82 

1.84 

2.61 

2.80 

2.14 

1.62 

i.as 

1.60 
1.46 
1.71 
1.76 
1.79 
2.20 
1.5;'i 
1.62 
2.08 
1.63 


Gage 
height. 


Fret. 
2.52 
4.60 
4.18 
5.20 
5.30 
2.60 
2.60 
1.95 
1.90 
5.60 
5.80 
6.00 
1.50 
1.72 
3.40 
3.15 
1.95 
2.05 
1.50 
1.65 
1.67 
1.70 
1.67 
2.26 
2.40 
2.40 
4.30 
3.00 
3.05 


Dis- 
charge. 


t 


Second- 
feet. 

5.59 

1,572 

1,145 

1,956 

2,319 

193 

187 

101 

91 

2,422 

2,623 

3,004 

1.37 

196 

1,006 

905 

419 

456 

236 

230 

240 

228 

204 

359 

425 

427 

1,668 

5S8 

612 

.583 

329 


a  Measurement  by  wading.  ft  Backwat«>r  from  McMillan  reservoir. 

Note.— Measurements  April  18  to  September  1  made  below  the  mouth  of  thePenasco:  after  Septem- 
ber 1  made  above  mouth  of  Penasco. 
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Daily  gage  height,  in  feet,  of  Pecos  River  near  Dayton,  N.  M ex.,  for  1905. 


10.. 

11.. 

12.. 
13.. 
14  - 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day- 


Mar. 


2.5 
2.3 
2.25  I 
1.85 
l.W 
2.0    , 
2.0    ' 


Apr. 


1.85 

1.8.5 

2.5 

2.1 

2.a'> 

2.3 

2.3 

2.25 

2.25 

2.15 

2.15 

2.1 

3.0 

3.3 

3.0 

3.5 

3.5.". 

3.3 

3.5 

3.3 

3.25 

3.3 

4.1    ! 

5.6 

6.45 

5.7 

5.85 

5.2 

A.Mh 

4.7 


May.   1  June.      July.   |    Aug.    I  Sept.       Oct. 


5.1 

4.95 

4.9 

4.9 

5.1 

5.2 

5.2 

5.0 

5.4 

4.9 

4.7 

4.3 

4.3 

4.4 

4.2 

4.0 

4.2 

4.2 

4.0 

4.2 

6.5 

4.9 

5.2 

4.5 

6.2 

5.4 

5.0 

5.0 

5.7 

4.7 

4.7 


4.6 
4.5 
4.3 
4.5 
4.2 
4.3 
5.6 
4.5 
4.4 
4.4 
4.6 
6.0 
5.4 
4.6 
4.7 
4.5 
4.6 
4.3 
4.2 
4.0 
3.7 
3.7 
3.6 
3.4 
3.9 
3.2 
3.1 
3.0 
3.0 
2.6 


2.5 

2.5 

2.4 

2.3 

2.3 

2.2 

2.1 

2.1 

2.2 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0  ! 

2.0  I 

-I 

1.8 
1.8  I 
3.8' 
3.0  , 
2.8 
10.9 


5.9 
5.5 
4.9 
4.2 
3.7 


3.4 
3.8 
3.9 
4.0 
.3.6 
3.6 
3.4 
5.0 
4.8 
4.5 
3,8 
3.5 
3.3 
3.4 
4.0 
3.9 
.3.0 

2.8  ; 

2.9  I 
2.5  ' 
2.3  ! 
2.0  t 
2.2 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.2 
1.2 


1.^  ! 

1.7 

2.2 

2.5  I 

2.3 

1.7 

4.5  i 

3.4  I 

3.3  I 
2.8 
2.5 
2.0 
2.2 
2.0  j 
1.5 
1.7  I 
1.8 

1.3 
3.0 
2.0  ' 

1.5  I 

1.4  I 
1.5 
1.5 
1.5 
1.5 
1.4 
1.5 


1.4 
1.5 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.7 
1.8 
1.5 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 


Nov. 

1.6 
1.9 
1.5 
2.0 
2.2 
2.2 
2.2 
2.3 
2.4 
3.0 
2.9 
2.9 
2.7 
2.6 
2.5 
2.5 
2.6 
2.9 
2.3 
2.3 
2.3 
2.5 
2.4 
4.5 
5.4 
4.2 
3.6 
3.2 
2.9 
3.4 


Dec. 


3.5 

3.5 

3.5 

3.4 

3.4 

3.0 

2.9 

2.9 

2.7 

2.7 

2.7 

2.7 

2.7 

3.1 

3.0 

3.0 

2.9 

2.9 

2.9 

2.7 

2.7 

2.7 

2.7 

2.8 

3.2 

2.55 

2.5 

2.5 

2.6 

2.4 

3.0 


Ni)TE.— Water  above  gage  .luly  24-26. 
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PE008    RIVER  AT  CARr>iBAI>,   N.   MEX. 

This  station  was  established  May  20, 1903,  by  V.  L.  Sullivan.  It  is  located  at  the  Green 
Street  Bridge,  Carlsbad,  N.  Mex.,  and  is  about  /jOO  feet  below  the  station  of  the  Pecos  Valley 
and  Northe^istern  Railway  and  2,000  feet  below  the  Ilagernmn  power  dam. 

Both  banks  are  high  and  not  subject  to  overflow.  The  bed  of  the  river  is  solid  rock,  much 
corrugated,  which  makes  iow-water  measurements  subject  to  considerable  inaccuracy.  The 
The  channel  is  straight  for  some  distance  above  and  below  the  station.  The  current  is  swift 
at  the  station,  but  sluggish,  both  above  and  below. 

Discharge  measurements  are  made  by  wading  when  the  sUige  of  the  river  will  permit,  and 
from  the  lower  side  of  the  bridge  during  floods.  The  initial  point  for  soundings  is  on  the 
south  side  of  the  bridge  at  the  west  abutment. 

The  bridge  and  original  gjxgo  were  carried  away  by  the  flood  of  October,  1904.  The  new 
gage  is  in  three  sections:  The  first  is  a  vertical  section,  residing  from  0  to  6  feet,  spiked  to  the 
abutment  on  the  right  bank.  The  second  section,  reading  from  6  to  10  feet,  is  spiked  to  a 
post  on  the  right  bank.  The  third  section,  reading  from  9  to  19  feet,  is  nailed  to  a  pile  in  the 
railroad  trestle  over  a  ravine  about  100  feet  south  of  Green  street  and  100  feet  from  the  river 
bank.  The  datum  is  the  same  as  that  of  the  original  gage.  During  1905  the  gage  was  read 
twice  a  day  by  V.  L.  Sullivan,  a  civil  engineer  in  the  employ  of  the  Pecos  Valley  Irrigation 
Company.  The  bench  mark  is  the  northeast  comer  of  the  stone  threshold  at  the  door  of  the 
men's  waiting  room  of  the  Pecos  Valley  and  Northeastern  Railway  depot;  elevation,  25.63 
feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey : 

Description:  99,  pp  358-3.59;  132,  p  103. 

Discharge:  99,  p  359;  132,  p  103. 

Gago  heights:  99,  pp  359-360;  132,  p  104. 

Discharge  measurements  of  Pems  River  at  Cadshad,  N.  Mex.,  in  1905. 


Date. 


February  24  . . . 
March  13 


Hydrographer. 


F.  S.  Dobson 

V.  L.  Sullivan 

Mays Murphy  and  (Jilcs. 

May  9 do 

May  13 J.  M.  Giles 


Width. 


....do 

....do 

V.  L.  Sullivan. 
....do 


Julys 

July  10.  ... 
July  -IT) a .. 
July  26a.. 

July  27a ' do 

July  28 do 

August  5 1  J.  M.  Giles 

August  7 1 do 

October  10 do 

October  11 ' do 

November  27 . .  I do 


Feet. 

190 
190 
212 
202 
165 
103 
120 
310 
290 
260 
245 
189 
182 


78 


.\  rea  ot 

section. 


Square 

feet. 

671 

1,236 

765 

608 

169 

113 

185 

4,110 

3, 151 

2,266 

1,403 

870 

708 

86 

87 

407 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

2.10 

2.39 

2.42 

4.a5 

3.W 

4.10 

4.>5l 

3.95 

1.98 

1.25 

2.30 

1.13 

3.66 

1.76 

13.36 

15.85 

12.29 

12.60 

10.76 

9.85 

8.05 

7.00 

2.39 

3.43 

2.04 

2.70 

2.36 

1.07 

2.36 

1.07 

4.72 

3.05 

Dis- 
charge. 

Second- 
feet. 

1,413 

3,001 

2,941 

2,740 

334 

261 

678 

54,930 

38,730 

24,380 

11,300 

2,062 

1,441 

203 

207 

1,923 


o  Made  by  floats. 
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Daily  gage  height,  in  feet,  of  Pecos  River  at  CarUhwl,  N.  M  ex.,  for  1905. 


Day. 

1 

Jan. 

1 

1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 

2 

3 

4 

5 1 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Feb.      Mar. 


18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.24 

1.24 

1.24 

1.24 

1.24 

1.24 

1.24 

1.24 

1.3 

1.6 

1.9 

1.9 

1.9 

1.89  1 


1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.87 
1.87 
1.87 
1.87 
1.87 
1.87 
1.85 
1.85 
1.85 
1.85 
1.84 
1.84 
1.83 
1.83 
1.83 
1.83 
2.39 
2.38 
2.36 
2.35 
2.6 


2.81 

2.8 

2.79 

2.4 

1.4 

2.12 

2.5 

2.8 

3.13 

3.18 

3.2. 

4.19 

4.06 

3.96 

3.78 

3.55 

3.29 

2.93 

2.65 

2.35 

1.2 

1.18 

1.19 

1.22 

1.23 

1.25 

1.28 

1.3 

1.28 

1.28 

1.28 


Apr.  I  May.  |  June. 


1.3 

1.29 

1.27 

1.26 

1.28 

1.3 

1.28 

1.20 

1.29 

1.3 

1.3 

1.31 

1.32 

1.32 

1.32 

1.C2 

1.64 

1.9 

1.91 

1.96 

2.0 

2.1 

2.0) 

2.5 

4.3 

4.38 

4.28 

4.15 

4.1 

4,02 


3.87 

3.77 

1.65 

1.4 

1.4 

1.67 

4.35 

4.2 

3.95 

1.55 

1.&5 

2.35 

1.35 

1.29 

1.2C 

1.26 

1.27 

1.28 

1.29 

2.05 

3.6 


1.85 
1.4 


2.9 

4.05 

4.2 

4.05 

3.78 

3.47 

1.69 

2.68 

3.57 

3.82 

3.7 

3.41 

3.12 

2.75 

2.35 

2.1 


;\62 

1.23 

3.6 

1.23 

2.4 

1.23 

3.8 

1.22 

4.2 

1.22 

3.91 

1.21 

3.77 

1.2 

3.6 

1.2 

3.6 

1.2 

3.6 

July. 

1.2 
1.18 
1.18 
1.18 
1.19 
1.19 
1.18 
1.18 
1.91 
1. 77 
1.68 
1.55 
1.36 
1.2 
1.17 
1.15 
1.14 
1.1 
1.0 
.99 
1.48 
1.5-1 
2.77 
8.67 
14.39  I 
12.42 
10.0 
7.0 
5.35 
4.5 
4.15 


Aug.     Sept. 


3.9 

4.15 

4.77 

3.57 

3.45 

3.2.5 

2.9 

2.57 

2.4 

2.15 

2.51 

2.62 

2.72 

2.27 

2.13 

2.07 

2.12 

1.9 

1.7 

1.6.5 

1.52 

1.47 

1.45 

1.43 

1.37 

1.31 

1.25 

1.28 

1.25 

1.22 

1.2 


1.19 
1.2 
1.55 
1.24 
1.48 
1.40 
1.84 
3.0 
3.0 
2.5H 
2.09 
1.9 
1.62 
1.5,5 
1.04 
1.03 
1.01 
.99 
.99 
1.0 
1.0 
1.01 
1.06 
1.06 
1.08 
l.l 
1.18 
1.22 
1.12 
1.12 


Oct.      Nov. 


1.28 

1..58 

1.61  I 

1.58 

1.55 

1.15 

1.11 

l.OK 

1.08 

1.08 

1.08 

1.09 

1.1 

1.11 

1.12 

1.12 


.13 

.13 

.13 

.14 

14 

14 

14 

15 

15 

15 

16 

16 

17 

17 

17 

1.42 

1.44 

1.44 

1.48 

1.44 

1.44 

1.27 

1.2 

1.45 

1.47 

1.77 

1.98 

1.98 

1.96 

1.75 

1.75 

1.75 

1.75 

1.74 

1.73 

1.72 

1.71 

1.7 

1.69 

1.69 

2.61 

3.11 

2.95 

2.67 

2.45 


Dec. 


2.19 

2.21 

2.26 

2.31 

2.16 

2.09 

2.02 

1.92 

1.86 

1.84 

1.82 

1.81 

1.87 

1.89 

1.88 

1.88 

1.86 

1.82 

1.8 

1.75 

1.68 

1.62 

1.6 

1.64 

1.68 

1.61 

1.6 

1.58 

1.56 

1.55 

1.54 
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Station  rating  table  a  for  Pecos  River  at  Carlsbad,  N.  M ex.,  from  May  29, 190Sy  to  December 

31,  1905. 


helgll 

Discharge. 

Feet. 

Second-feet. 

.30 

22 

.40 

35    1 

.50 

50 

.60 

70 

.70 

95 

.80 

125 

.90 

165 

1.00 

210 

1.10 

255 

1.20 

3a5 

1.30 

360 

1.40 

4-20 

1.50 

490 

1.60 

560 

1.70 

635 

1.80 

710 

1.90 

790 

Gagi 
heign 


Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

870 

3.70 

2,470 

9.50 

3.80 

2,610 

1,030 

3.90 

2,750 

1,110 

4.00 

2,900 

1,190    ' 

4.20 

3,220 

1,275 

4.40 

3,570 

1,360 

4.60 

3,940 

1,445 

4.80 

4,350 

1,530 

.•i.OO 

4,800 

1.615 

5.20 

5,290 

1,700 

.5.40 

5,820 

1,790 

5.60 

6,380 

1,890 

5.80 

6,970 

1,990 

6.00 

7,600 

2,100 

6.20 

8,290 

2,220 

6.40 

9,020 

2.340 

6.60 

9.760 

Gage 
height. 

Discharge. 

Feel. 

Second-feet. 

6.80 

10,520 

7.00 

11,300 

7.20 

12.080 

7.40 

12.870 

7.60 

13,670 

7.80 

14,500 

8.00 

15,400 

8.20 

16,360 

8.40 

17,320 

8.60 

18,280 

8.80 

19.240 

9.00 

20,200 

9.20 

21,160 

9.40 

22,120 

9.60 

23,080 

9.80 

24.040 

10.00 

25,000 

o  The  above  table  in  not  strictly  applicable  June  13  to  22, 1903.  owing  to  a  considerable  change  in  the 
high-water  section  during  the  flood  of  October,  UH>I. 

The  above  table  is  based  on  two  discharge  measurements  made  during  1903,  three  made  during  1904, 
and  16  made  during  1905.  It  Is  fairly  well  defined  between  gage  heights  1  foot  and  16  feet.  Below  1  foot 
it  is  subject  to  error  as  high  as  20  per  cent. 

Estimated  morUfdy  discharge  of  Pecos  River  at  Carlsbad,  N.  Mex.,  for  190S, 


Month. 


Juneo 

July 

August 

September. 

October 

November. 
December.. 


The  period . 


Discha 
Maximum. 

15,640 

rge  in  seconc 
Minimum. 

l-fcet. 
Mean. 

Total  in 
acre-feet. 

119 

1,959 

116,600 

390 

110 

164 

10,060 

110 

82 

92.7 

5,700 

&5 

82 

82.8 

4,927 

82 

80 

81.5 

5,011 

82 

80 

81.7 

4,862 

82 

80 

80.3 

4.938 

152,100 

a  See  rating  table  footnote. 
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Estimated  monthly  discharge  of  Pecos  River  at  Carlsbad,  N.  M ex.,  for  1904. 


105 


Month. 


January 

Fri)niary . . . 

March 

April 

May 

June 

July 

AugTM^.... 

September.. 
October  1-2; 

November 

December  1-24 


11-31. 


The  period. 


Discharge  in  second-feet. 
Maximum.   Minimum.      Mean. 


161 
141 
137 
90 
110 
122 
107 
420 
224 
30,200 
1,530 
766 


80 

90 

22 

88 

0 

75 

95 

104 

107 

1,190 

255 

295 


99.4 
94.0 
85.0 
88.1 
84.3 
91.4 
96.5 

132 

152 
4,209 

695 

521 


Total  in 
acre-feet. 


6,112 
5,407 
5,226 
5,242 
5,183 
5,439 
5,934 
8,116 
9.045 
194,800 
41,360 
24,800 


316,700 


Estimated  monthly  discharge  of  Pecos  River  at  Carlsbad,  N.  M  ex.,  for  1905. 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 
October.... 
NovMnber. 
December.. 


Discharge  In  second-feet. 
Mean. 


The  year. 


Maximum. 

Minimum. 
322 

790 

1,360 

734 

3,204 

295 

3,534 

338 

3,480 

338 

3,220 

255 

47,600 

206 

4,287 

305 

1,700 

206 

568 

246 

1,800 

305 

1,118 

518 

47,600 

206 

838 

1,266 

1,079 

1,574 

1,256 

5,236 

1,164 

486 

308 

739 

742 


ToUl  in 
acre-feet. 


24,100 
46,540 
77,840 
64,210 
96,780 
74,740 
321,000 
71,570 
28,920 
18,940 
43,970 
45,620 


1,257  I 


915, 100 


PECOS  RIVER  AND  MARGtlERETTA  FLUME  NEAR  PECOS,  TEX. 

This  station  was  established  January  1, 1898,  by  Thomas  U.  Taylor,  and  is  located  about 
6  miles  above  Pecos,  Tex.,  at  the  flume  of  the  Barstow  Irrigation  Company  (old  Margue- 
retta  Canal  Company).  The  canal  diverts  the  water  from  Pecos  River  3  miles  above  the 
flume  from  the  west  side  of  the  river.  The  water,  except  about  10  second-feet  taken  by 
the  West  Valley  ditch,  is  carried  across  to  the  east  side  by  a  timber  flume  supported  on  pile 
bents. 

The  channel  is  straight  for  300  feet  above  and  100  feet  below  the  measuring  section.  The 
river  bed  is  sandy  and  shifting.  In  floods  such  as  those  of  October,  1904,  and  July,  1905, 
a  large  volume  of  water  passes  down  the  West  Valley,  west  of  the  canal.  This  water  spreads 
over  the  country  from  the  flume  to  Pecos  and  can  not  be  measured  with  any  accuracy. 

Discharge  measurements  are  made  from  a  cable  about  200  yards  below  the  flume.  The 
initial  point  for  soundings  is  the  post  supporting  the  cable  on  the  west  bank.  Measure- 
ments taken  in  the  flume  at  the  east  end  show  the  amount  of  water  used  for  irrigation  on 
the  east  side  of  the  river. 
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The  gage  is  a  stafl"  whicli  is  nailed  to  one  of  the  piles  under  the  upstream  side  of  the  flume. 
The  gage  in  the  flume  is  at  the  east  end  and  has  iLs  zero  at  the  bottom  of  the  flume.  During 
1905  both  gages  were  read  by  Lawrence  VauUT,  gate  kt^per  for  the  irrigation  company. 
Bench  marks  were  established  as  foUows:  (1)  The  top  of  the  west  abutment  on  the  north 
side  of  the  flume,  marked  *'U.  S.  G.  S.  B.  M.  21.70;"  elevation,  21.70  feet.  (2)  On  the 
stonewall  on  the  south  side  of  the  canal,  under  the  window  of  the  gate  keeper's  house,  marked 
"U.  S.  G.  S.  B.  M.  20.95;"  elevation,  20.95  fe«t.     Elevations  refer  to  the  datum  of  the 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Aim  =  Annual  Report;  WS  =  Water-Supply  Paper); 

Pecox  River  near  Pecos,   Tex. 

Description:  WS  28,  p  119:  M.  p  2K5;  5(),  p  .35?<;  66,  p  76:  S4,  pp  lfiH-160;  99.  p  ."ViS;  132,  pp  104-105. 

Discharge:  WS  28,  p  130;  37,  p  asfi:  .W.  p  riW;  66,  p  77;  84,  p  169;  99,  p  3.%;  132,  p  lOi. 

Discharge,  monthly:  WS  84,  p  172;  9ft,  p  3,58;  KG,  p  109. 

Discharge,  yearly:  .\nn  20,  iv,  p  57. 

Gage  heights:  WS  28,  p  125;  ,37,  p  286:  m,  pp  360-361:  66,  p  77;  84,  p  170;  99,  p  356;  132,  p  106. 

Rating  tables:  WS  84,  p  171;  99,  p  357;  i:J2,  p  108. 

Margueretta  flume  near  Pecvt,  Tex. 

De^rlptlon:  WS  84,  pp  168-169;  99,  p  355;  132,  pp  104  105. 
Discharge:  WS  .'iO,  p  360;  66,  p  77;  84,  p  169;  132,  p  105. 
Gage  heights:  WS  50,  p  361;  84,  p  171;  99,  p  357;  132,  p  107. 
Rating  table:  WS  132,  p  108. 

Discharge  meajfurenierUs  of  Pecos  River  near  Pecos  j  Tex.^  in  1905. 


Date. 


May  10 

July  11 

July  11 

July  14. 

August  11 

August  12 

August  31 

September  13.. 
September  14.. 

October  6 

October  7 

October  16.... 

October  20 

November  8... 
November  16. 
November  17.. 
December  6... 

(«) 

(°) 

(°) 


Ilydrographer. 


Murphy  and  Giles. 

J.M.Giles 

do 

E.  Patterson 

J.M.Giles 

....do 

E.Patterson 

do 

do 

J.M.Giles 

....do 

E.Patterson 

do 

do 

G  rover  and  Giles.. 

J.  M.  Giles 

E.  Patterson 

J.  M.  Giles 

do 

do 


Width. 


Feet. 
144 
81 
81 
99 
172 
170 
96 
90 
89 
138 
138 
82 
80 


169 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 
feet. 

Feet  per 
second. 

'  Feet. 

605 

3.55 

6.10 

105 

1.81 

1.27 

103 

1.72 

1.25 

150 

2.50 

2.20 

496 

2.66 

3.25 

463 

2.82 

3.20 

205 

2.10 

1.20 

359 

2.49 

2.50 

326 

2.39 

2.20 

254 

1.81 

1.40 

263 

1.95 

1.50 

92 

1.45 

0.20 

88 

1.30 

0.10 

184 

1.87 

1.00 

413 

2.12 

2.22 

398 

2.24 

2.20 

444 

2.37 

2.80 

1,304 

4.92 

8.00 

2,024 

6.32 

12.00 

3,140 

7.91 

18.00 

Dis- 
charge, 

Second- 
feet. 
2,470 
189 
177 
376 
1,318 
1,304 
432 
895 
779 
459 
513 
134 
115 
334 
873 
884 
1,055 
6,416 
12,790 
24,840 


o  Computed  from  sh)po  nieasureracnt,  using  Kuttcr's  formula. 
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Daily  gage  height,  in  feetf  of  Pecos  River ^  near  Pecos,  Tex.,  for  1905. 


Day. 


Jan. 


1 2.0 

2 2.0 

3 2.1 

4 2.1 

5 2.1 

6 2.1 

7 2.1 

8 2.1 

9 2.1 

10 2.1 

11 2.1 

12 2.1 

13 2.1- 

14 2.1 

15 2.1 

16 2.1 

1" 2.1 

18 2.1 

19 2.1 

20 2.1 

21 2.1 

22 2.0 

23 2.0 

24 1  2.0 

25 1  2.0 

» I  2.0 

27 2.0 

28 2.0 

29 2.0 

30 j  2.0 

31 2.0 


Feb.      Mar.     Apr.     May. 


4.3 
4.3 
4.3 
4.3 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.0 
4.0 
5.9 
0.0 
6.0 
6.5 
6.2 
0.1 
6.0 
5.0 
5.1 
5.1 
4.2 
3.9 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 


2.1 ; 

2.0 
1.9 
1.9 
1.9 
1.9 
1.6 
1.0 
1.5 
1.4 
1.4 
1.4 
1.3 
1.1 
1.1 
1.1 
1.1 
1.0 
1.7 
1.8 
2.0 
2.1 
2.1 
3.0 
3.1 
4.0 
5.5 
0.5 
6.6 
6.0 


5.0 
4.3 
3.0 
3.0 
3.0 
2.8 
2.0 
2.0 
0.0 
0.1 
6.0 
3.0 
2.0 
3.0 
3.2 
2.5 
2.0 
1.9 
1.5 
1.0 
1.0 
2.0 
4.9 
5.0 
5.1 
4.0 
5.6 
6.0 
5.0 
5.5 
5.5 


June.    July. 


5.5 
5.0 
3.9 
2.9 
2.0 
1.9 
3.1 
4.0 
0.0 
0.2 
0.0 
5.8 
5.9 
4.9 
3.2 
5.0 
5.9 
6.0 
5.0 
4.9 
4.0 
3.8 
2.9 
2.8 
1.8 
1.0 
1.5 
1.5 
1.5 
4.5 


2.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.2 
2.5 
2.3 
2.2 
1.9 
1.5 
1.4 
1.4 
1.0 
.9 
.9 
.■9 
.9 
1.0 
4.9 
7.2 
9.4 
13.7 
18.3 
17.2 
13.2 
10.2 


Aug. 

Sept. 

Oft. 

Nov. 

Doc. 

7.6 

1.4 

0.2 

2.8 

6.2 

5.05 

0.15 

.2 
.2 
.4 

2.6 

2.4 

2.3 

5.85 
4.9 

.9 
.9 

2.0 

1.4 

1.9 

4.5 

1.5 

1.0 

2.0 

4.0 

1.4 

1.1 

2.3 

3.7 

1.4 

.9 

1.0 

2.4 

3.0 

4.5 

.3 

1.0 

2.4 

3.5 

3.5 

.3 

1.0 

2.4 

3.2 

3.2 

1.1 

2  4 

3.4 

2. 0 

.2 

1.4 

2.1 

3.0 

2.2 

.2 

2.4 

2.0 

3.5 

2.1 

.2 

2.3 

2.0 

3.0 

2.1 

'2 

2.2 

2.0 

3.0 

.2 

2.2 

2.0 

2.9 

.2 

1.8 

2.1 

2.9 

't 

1.8 

2.1 

2.8 

.1 

1.8 

2.0 

2.8 

.1 

1.8 

2.0 

2.8 

.1 

1.8 

1.9 

2.0 

2 

1.8 

1.8 

2.0 

.3 

1.7 

1.8 

1.0 

.3 

1.0 

1.8 

1.2 

.3 

1.0 

1.8 

1.2 

.3 

1.0 

1.8 

1.2 

2 

3.1 

1.8 

1.2 

.2 

3.5 

1.8 

1.2 

.2 

3.4 

1.7 

1.2 

.2 

1.7 

Suaion  ratxjyg  table  for  Pecos  River,  near  Pecos,  Tex.,  from  Janttary  1  to  July  2Jf,  1005. 


Gage 
height. 

Feet. 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
l.CO 
1.70 
1.80 
1.90 
2.00 
2.10 


DiBcbarge. 


Second-feet. 
140 
150 
100 
170 
185 
200 
220 
240 
260 
280 
300 
325 
350 


Gage 
height. 


Discharge. 


Gaec 
heigDt. 


1  Discharge.  I 


lieigl 


ace 
ight. 


Feet. 
2.20 
2.30 
2.40 
2.50 
2.00 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 


Second-feet 
375 
400 
430 
460 
490 
525 
560 
595 
630 
670 
710 
750 
790 


Second-feet. 

Feet. 

835 

4.80 

880 

4.90 

925 

5.00 

975 

5.20 

1,025 

5.40 

1,080 

5.60 

1,135 

5.80 

1,190 

6.00 

1,245 

6.20 

1,300 

6.40 

1,355 

6.60 

1,415 

1,475 

Discharge. 

Second-feet. 
1,535 
1,000 
1,605 
1,795 
1,935 
2,075 
2,220 
2,370 
2,530 
2,090 
2,850 


The  &boTe  table  is  based  on  four  discharge  measurements  made  during  1905.    It  is  no  twell  defined. 
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Station  rating  table  for  Pecos  River,  near  Pecos,  Tex.,  from  July  26  to  December  31,  1905. 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

115 

1.30 

135 

1.40 

155 

1.50 

180 

1.60 

205 

1.70 

235 

1.80 

265 

1.90 

295 

2.00 

325 

2.10 

360 

2.20 

395 

2.30 

430 

2.40 

Dist'harge. 

Gage 
height. 

Second- feet. 

Feet. 

465 

2.50 

500 

2.60 

535 

2.70 

570 

2.80 

610 

2.90 

650 

3.00 

690 

3.10 

730 

3,20 

775 

3.30 

820 

3.40 

H(i5 

3.50 

910 

3.60 

Di8charge.l   ^^^f^      Discharge. 
Second-feet. \     Feet.      Second-feet. 


955 
1,000 
1,050 
1,100 
1,150 
1,200 
1,250 
1.305 
1,3(>5 
1,430 
1,500 
1,570 


3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 


1,640 
1,715 
1,79a 
1,865 
2,030 
2,210 
2,390 
2,580 
2,780 


Tne  above  table  is  based  on  13  discharge  measurements  made  during  1905.    It  is  well  defined  bctwtvn 
gage  heights  0.1  foot  and  3.2  feet.    Above  gage  height  3.2  feet  it  is  based  on  three  slope  measurements. 

Estimated  monthly  discharge  of  Pecos  River,  near  Pecos,  Tex.  ,for  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum 


Mean. 


Total  in 
acre-foe  t. 


Januar>' 

February 

March 

April 

May 

June 

July... 

August .. 

September  a. 
October  5-31 . 
November. .. 
Decern  l)er 


350 

1.355 
2,850 
2,850 
2,470 
2,530 
25,500 
5,800 


465 
325 

100 
150 
220 
140 
430 


340 

682 
1,372 

596 
1,091 
1,243 
3,54S 
1,664 


530 
1,500 
1,100 


115 

130 
615 


189 
592 
764 


The  period , 


20,910 
37,880 
84,300 
as,  460 
67,080 
73.960 
218,200 
102,300 


9,747 
a*;,  230 

10,  'ISO 

732, 100 


a  No  estimate. 
Note. — For  discharge  of  flume  of  Barstow  Irrigation  Comjmny  see  following  pages. 
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Ihxhar^  measurements  offiume  of  Barstow  Irrigation  Company  near  Pecos,  Tex.,  in  1905. 


Date. 


Hydrographer. 


May  10 j  Murphy  and  Giles. 

July  11 '  J.  M.  Giles 

July  11 ' do 

July  14 E.  Patterson 

September  14.. do 

Octobere J.M.Giles 

October? do 

October  16 '  E.Patterson 

I 
October  20 do 

November  8 do 

November  8a. do 

November  16  . .    J.  M.  Giles 

November  16  a do 

December  6 E.  Patterson 


Width. 

Area  of 
section. 

Square 
feet. 
33 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 
20.5 

Feet  per 

second. 

7.83 

Feet. 
1.70 

Second- 
feeL 

.  257 

20.5 

17.4 

5.86 

1.10 

102 

20.5 

17.4 

5.91 

1.10 

103 

20.5 

18.5 

6.21 

1.15 

115 

20.5 

26.6 

7.07 

1.40 

188 

20.5 

29 

7.62 

1.60 

219 

20.5 

27 

7.57 

1.50 

202 

20.5 

24 

7.11 

1.30 

168 

20.5 

23 

7.01 

1.25 

158 

20.5 

27 

7.30 

1.40 

194 

20.5 

35 

4.25 

1.70 

148 

20.5 

26.6 

4.97 

1.30 

132 

20.5 

14 

2.29 

.80 

32 

20.5 

13.3 

1.57 

.65 

21 

o  At  lower  end  of  flume. 
Daily  gage  heighi,in  feet,  of  flume  of  Barstow  Irrigation  Company  near  Pecos,  Tex.,  for  1905. 


Day. 


Mar. 


1 

2...     . 

3 

4 

5 

6 1 

7 

8.  .                                

9 

10 

11 

12 

1.1 

13 

1.1 

14 

I.l 

15.  .               .     . 

1   1 

16 

1.1 

17. 

1.1 

18.                  ... 

I.l 

19 

1.1 

3) 

1.2 

21.  .. 

1.3 

22 

1.3 

23 

1.3  i 

24 

1.3 

25. 

1  3 

26..                       .... 

1.3 

27 

13 

28 

1.3 

». 

1.3 

» 

1.3 

31 

1.3 

Apr.   i   May. 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
1.0 
1.1 

1.3  ; 

1.4 
1.6 
1.8, 

1.8  i 
1.8 
1.9 

1.9  j 
1.8  I 
1.8  ' 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.0 
1.9 
1.8 
1.8 
1.8 
I.S 
1.8 
1.8 
l.H 
1.8 
1.9 
1.8 
1.8 
1.8 
1.8 


June. 


July.   I    Aug. 


1.8 

1.8 

1.6 

1.6 

1.8 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.0 

1.6 

1.0 

1.6 

1.0 

1.0 

1.0  I 

1.8 

1.8 

1.7 

1. 7 

1.7 

1.7 

1.7 

1.7 


1.8 

1.7 

1.8 

1.7 

1.8 

2.0 

l.H 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.1 

1.3 
1.3 

i.a'i 

1.5 
1.0 
1.6 
1:0 
1.0 
1.4 
1.3 
1.3 
1.3 
1.5 
1.0 
I.K 
hO 
2.4 

2.a^. 

2. 3.J 

1.2.5 

.0 


Sept.    I     Oct.       Nov. 


1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 


1.6 
1.5 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 


Dec. 


3 

0. 

3 
3 
3 

5 
5 
5 
5 

. 

5 

1 

5 

5 
5 
5 
5^ 
3 
3 
8 
H 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

• 

Note.— November  1-16  water  was  being  wasted  from  flume  into  river;  hence  gage  heights  at  upper 
emlol  flame  did  not  represent  flow  accurately. 
IKR  174—06 8 
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Station  rating  tahi^  for  jlume  of  the  Bar  stow  Irrigation  Company  near  Pecos  ^  T ex. ,  from 
March  12  to  November  16, 1905.a 


Gage 
hcigl 


Jt. 


Fret. 
0.60 
0.70 
0.80 
0.90 


Discharge. 

Second-feet. 
10 
22 
38 
57 


Gage 
height. 

Discharge. 

Feet. 
;        1.00 

Second-feet. 
80 

1.10 

103 

1.20 

128 

1.30 

1 

153 

Gage 
height. 

Discharge. 

Second-feet. 
179 

Gage 
height. 

Discharge. 

Second- feet. 
285 

Feet. 
1.40 

Feet. 
1.80 

1.50 

205 

1.90 

312 

1.60 

231 

1        2.00 

340 

1.70 

258 

o  Not  strictly  applicable  November  1-16,  during  which  time  water  was  being  wasted  from  flume  into 
river;  hence  gage  heights  at  upper  end  of  flume  did  not  represent  flow  accurately. 

The  above  table  is  based  on  13  discharge  measurements  made  during  1905.    It  is  fairly  well  defined 
between  gage  heights  1.1  feet  and  1.7  feet. 

Estimated  monthly  discharge  of  fixime  ofBarstoxv  Irrigation  Company  n^ur  Pecos j  Tex.y 

for  1905. 


Month. 


March  12-31 

April 

May 

June 

July 

September  10-16. 
October  6-31 


Discharge  in  second-feet. 
Maximum.   Minimum.      Mean. 


The  period . 


153 
312 
312 
U40 
522 
205 
231 


103 
57 
285 
231 
10 
179 
15:J 


Total  in 
•!  acre-feet. 


132 
216 
288 
269 
182 
194 
162 


5,237 
12,850 
17,710 
16,010 
11,190 
2,694 
8,355 

74.050 


PKCOS  HIVKK  NEAR  MOORIIEAD,  TEX. 

This  station  was  established  by  the  International  (Water)  Boundary  Commission  in 
April,  1900.  It  is  near  Moorhead,  immediately  above  the  high  bridge  of  the  Southern 
Pacific  Railroad. 

The  station  is  in  the  bottom  of  a  canyon  about  300  feet  deep.  The  river  is  straight  for 
a  mile  or  more  both  above  and  Ixrlow  the  station.  Both  banks  are  of  rock,  but  the  bottom 
of  the  stream  is  mud.  The  river  here  consists  of  a  series  of  pools  connected  by  rapids.  The 
best  pool  was  chosen  for  the  station. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The  initial 
point  for  soundings  is  the  cable  .support  on  the  left  bank. 

The  gage  is  a  scantling  bolted  to  one  of  the  piers  of  the  bridge.  Its  painted  face  is  read 
fro?n  the  top  of  the  cliff  with  the  aid  of  field  glasses.  The  highest  known  flood  occurred 
April  6,  1900,  about  two  weeks  before  this  gage  was  established.  The  water  marks  showed 
that  it  reached  35.75  feet  on  the  gage.  The  range  Ijetween  high  and  low  water  is  35  feet. 
The  bench  mark  is  a  cross  cut  on  solid  rock  above  a  spring  about  600  feet  above  the  bridge; 
elevation,  27.08  above  the  datum  of  the  gage. 

The  observations  during  1905  have  been  made  under  the  direction  of  the  United  States 
section  of  the  International  (Water)  Boundary  Commission.  The  hydrographer  is  E.  E. 
Winter  and  the  gage  reader  is  the  section  foreman  for  the  railroad. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supplj  Papers 
of  the  United  States  Geological  Survey: 

D«acription:  50,  p  362;  66,  p  77;  84,  p  166;  99,  p  351;  132,  p  109. 

Discharge:  50,  p  363;  66,  p  78;  84,  pp  166-167;  99,  pp  352-353;  132,  pp  10^111. 

Discharge,  roaan  daily:  132,  p  113. 

Diacharge,  monthly:  75,  p  160;  84,  p  168;  99,  p  354;  132,  p  114. 

G»ge  heights:  50,  p  363;  66,  p  78;  84,  p  167;  99,  p  354;  132,  p  112. 

Discharge  me€isuremenU  of  Pecos  River  near  Moorheadf  Tex.,  in  1905, 


Janaary  3 E.  E.  Winter 

January  7 ....do, 

January  12 do 

January  16 do 

January  21) ! do 

January  24 do 


January  29 

Februarys.... 

February  7 

February-  11... 
February  15... 
F^bruar>-  30. . . 
February  23. . . 
February  26. . . 
HarchS..:.... 

March  11 

Jfanchl6 

March  20 do 

March  24.  ' 

March  29. 
April!.. 
Aprils.. 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

.....do- 

do. 

do. 


do. 
do. 
do. 
do. 


.\prill2. I do. 


April  17. . 
April  21.. 
April  25.. 
April  38.. 
May  3... 
Mays... 
Mayll.. 
May  16.. 
May  20.. 
May  21.. 
Mays.. 
Jui»3... 
Janeu... 

JtmeiT.. 
Jmie2l.. 
June  34.. 

J(dy2... 
July  7.  „ 
Jalyl3.. 
^tilylS.. 
Jtily23.. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
-do. 
.do- 
.do. 
.do. 
.do. 
.do. 
.do. 
.do, 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Area  o( 
section. 

Mean 
velocity. 

Feet  per 
second. 

UagG 
height. 

Dis- 
charge. 

Square 
feet. 

Feet, 

Second- 
feet. 

773 

0.98 

1.75 

7.')8 

774 

.95 

1.75 

73,5 

762 

.80 

1.65 

611 

756 

.80 

1.6 

604 

755 

.74 

1.5 

.W7 

734 

.73 

1.5 

r^i 

726 

.73 

1.5 

.532 

762 

.91 

1.7 

694 

760 

.93 

1.75 

710 

775 

1.02 

2.0 

787 

790 

1.03 

2.0 

811 

807 

1.07 

2.2 

Hfll 

782 

1.01 

2.1 

791 

■m 

l.Ol 

2.  a-) 

soc 

924 

1.97 

;i.4 

1,817 

849 

i.:» 

2.7 

1,180 

80.) 

1.72 

3.2 

i,r>32 

1,004 

2.20 

3.7 

2.212 

824 

1.2(i 

2.4 

l.(Ml 

770 

i.m 

2.1 

70.5 

S61 

I.IS 

2. 5 

1,018 

S21 

.  flS 

2.0 

X0.5 

SL'7 

.  \r.i 

l.*l 

772 

Tito 

JMi 

1.7 

70' t 

78,5 

.KO 

1.0 

7(n; 

SWl 

1.47 

3.0 

i,:i.5a 

845 

1.01 

2.2 

RVt 

1,02:1 

2.24 

;i.5 

2,2H8 

l,00(» 

2.16 

3.4 

2.  1.V5 

981 

1.62 

3.1 

I,5iH 

1,010 

2.  <I2 

3.4 

2.040 

883 

1.12 

2.2 

imi 

mi 

1.72 

2..S 

l.o:i3 

mi 

L1.1 

2.2 

1K»9 

1,011 

i.ai 

;i.  2 

1.023 

9-IS 

\.%i 

2.0 

1,  106 

K.=>7 

.84 

1.9 

720 

Uai7 

2. 21 

.'i.5 

2.:{24 

\jm 

2.(»7 

3.4 

2, 07S 

I.OIO 

2,00 

3.3 

2,02.5 

«>s 

J.  17 

2.2 

!,(>."tO 

i,oir. 

1.44 

3. 1 

l.l.-.!i 

*)07 

l.(H 

2.  I 

0)2 

SfiJ 

.STt 

2.0 

7;i4 

.S74 

.H.*» 

2.0 

7.19 

Di 
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Discharge  jneasuremerUs  of  Pecos  River  near  Moorheady  Tex.^  in  1906 — Continued. 


Date. 


llydrographer. 


July  28 E.  E.  WinU^r. 

August  6 do 

August  10 do. 

August  15 do 

August  20. .... ' do 

August  24 do 


.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

October  24 .....do. 

OctolH^r  2<J ' do. 

.do. 

.do. 

.do. 


August  30 

September  6. , 
September  11. 
September  14. 
September  22. . 
September  25. 
September  28. 

Octol>er3 

October  7 

October  10... 

October  15 

October  20 


November  3 . . 
Noveml>er  7.. 
November  10. 

November  14. do 

Novemlicr  18. .  > do. ...... 

NovcinlK'r  22. .  I do 

November  2r). , do 

December  2 I! .  F.  ColUnH . 

December  8 ! do 

December  13... do. 

December  22. . .  I do 

Dwember  25.. do . . 

DoiiHii \}tn'  21t. fill 


Area  of 
section. 


Mean 
velocity 


Square 
feet. 
768 
1,104 
1,208 
»56 
880 
W)d 
B94 
782 
776 
785 
803 
774 
791 
774 
793 
803 
780 
774 
?29 
724 
704 
707 
711 
743 
716 
792 
783 
772 
827 
831 
805 
788 
783 


Feei  per 
second. 

0.83 

3.20 

3.92 

2.57 

1.69 

1.51 

1.33 

.96 


1.08 
.96 
.97 
.81 
.91 
.94 
.84 
.78 
.73 
,71 
.72 
.71 
.71 
.86 
.75 
1.12 
1.12 
1.15 
1.53 
1.51 
1.52 
1.44 
1.45 


Gage     I      Dis- 
ghl. 


heigh 


charge. 


Feet. 
1.65 
4.3 
5.2 
3.35 
2.8 
2.6 
2.4 
1.9 
1-8 
2.0 
2.2 
2.0 
1.9 
1.7 
1.9 
1.9 
1.75 
1.6 

L5 
1.4 
1.4 
1.4 
1.7 
1.6 
2.2 
2.2 
2.0 
2.4 
2.4 
2.3 
2.3 
2.2 


Second' 
feet. 

639 

3,528 

4,733 

2,4.'59 

1,521 

1,367 

M86 

753 

689 

728 

870 

740 

767 

628 

719 

753 

&>2 

577 

531 

514 

510 

503 

505 

637 

534 

886 

875 

890 

1,267 

1,257 

1,227 

1*138 

1,138 
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DaUy  gage  height,  in  feet,  of  Pecos  River  near  Moorhead,  Tex.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.75 

1.6 

2.05 

6.7 

2.6 

3.0 

2.2 

3.5 

2.4 

1.8 

1.4 

2.0 

2 

1.75 

1.65 

2.1 

3.75 

2.6 

3.15 

2.2 

3.66 

2.36 

1.7 

1.4 

2.0 

3 

1.75 

1.7 

2.15 

3.0 

3.45 

3.2 

2.3 

3.8 

2.46 

1.7 

1.4 

2.2 

4 

1.75 

1.7 

2.2 

2.5 

3.5 

3,2 

2.65 

3.9 

2.45 

1.8 

1.4 

2.65 

5 

1.75 

1.7 

2.25 

2.3 

3.65 

3.2 

2.35 

4.1 

2.26 

1.8 

1.36 

2.7 

« 

1.75 

1.75 

2.3 

2.2 

3.6 

3.2 

2.3 

4.16 

1.96 

1.86 

1.36 

2.6 

7 

1.75 

1.75 

2.4 

2.1 

3.55 

3.2 

3.1 

4.66 

1.9 

1.9 

1.4 

2.55 

8 

1.7 
1.7 

1.8 
1.85 

3.45 
2.75 

2.0 
2.0 

3.4 
3.a5 

3.05 
2.65 

4.1 
4.4 

4.85 
4.9 

1.96 
1.9 

1.9 
2.0 

1.4 
1.4 

2.4 

9 

2.4 

10 

1.7 

1.9 

2.6 

2.0 

3.2 

2.05 

3.66 

6.1 

1.9 

1.96 

1.4 

2.45 

11 

1.65 

2.0 

2.65 

2.0 

3.15 

2.0 

2.7 

6.5 

2.0 

1.8 

1.6 

2.5 

12 

1.65 

2.0 

2.6 

1.9 

3.1 

1.9 

2.35 

5.6 

1.8 

1.8 

1.7 

2.45 

13 

1.65 

2.0 

2.6 

1.9 

3.1 

1.75 

2.1 

5.4 

1.9 

1.76 

1.7 

2.4 

14 

1.6 

2.0 

2.6 

h85 

3.2 

1.7 

2.0 

4.9 

2.05 

1.76 

1.8 

2.4 

15 

1.55 

2.0 

5.2 

1.8 

3.2 

2. 16 

2.0 

3.6 

2.66 

1.76 

1.8 

2.4 

1« 

1.5 

2.0 

3.25 

1.7 

3.4 

3.0 

2.0 

3.6 

2.9 

1.76 

1.8 

2.3 

17 

! '-' 

2.1 

3.2 

1.7 

3.3 

3.4.'i 

2.0 

3.26 

2.76 

1.7 

1.8 

2.3 

18 

1.5 

2.15 

3.35 

1.7 

3.15 

3.5 

2.0 

3.0 

2.4 

1.66 

1.7 

2.3 

19 

'    1.45 

2.2 

3.55 

1.7 

2.8 

3.5 

2.0 

2.8 

2.3 

1.66 

2.0 

2.3 

» 

'    1.45 

2.2 

3.7 

1.6 

2.25 

3.5 

2.0 

2.8 

2.3 

1.6 

2.1 

2.3 

21 

'     1.45 

2.2 

3.2 

1.6 

2.35 

3.4 

2.1 

2.8 

2.2 

1.6.5 

2.2 

2.3 

22 

1.45 

2.1 

2.85 

1.6 

2.75 

3.4 

2.0 

2.7 

2.2 

1.6 

2.2 

2.3 

23 

1.45 

2.1 

2.65 

8.05 

2.7 

3.4 

1.95 

2.6 

2.2 

1.6 

2.2 

2.3 

24 

1.5 

2.1 

2.45 

3.06 

2.8 

3.2 

1.7 

2.6 

2.2 

1.5 

2.2 

2.3 

25 

1.5 
1.5 

2.05 
2.05 

2.25 
2.7 

2.a5 
2.7 

2.85 
2.55 

3.05 
2.9 

1.7 
1.6 

2.6 
2.6 

2.06 
2.0 

1.5 
1.5 

2.2 
2.1 

2.3 

% 

2.3 

27 

1.5 

1.5 

1.55 

1.55 

1.45 

2.05 
2.0 

2.7 

2.6 

2.25 

2.05 

2.0 

2.25 
2.2 
3.2 
2.65 

2.4 

2.4 

2.25 

2.6 

2.9 

2.6.5 
2.95 
6.05 
2.25 

1.66 

1.65 

1.76 

3.1 

3.2 

2.5 

2.6 

2.46 

2.4 

2.4 

2.0 

i.a5 

1.96 

1.9 



1.45 

1.46 

1.6 

1.46 

1.46 

2.1 
2.1 
2.1 
2.0 

2  3 

38 

2.2 

29 

2.2 

30...  . 

2  1 

31 

2.1 
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DaUy  discharge f  in  second-feet,  of  Pecos  River  near  Moorhead,  Tex.,  for  1905. 


Day. 


1 
2 
3 
4 

5 
6 
7 
8 
9 

10 

11 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 


700 
730 

O760 
750 
745 
740 

0  735 
670 
670 
670 
610 

a  610 
610 
605 
580 

0560 
560 
560 
540 

0530 
520 
515 
510 

0  530 
530 
530 
530 
530 

O550 
550 
510 


Feb. 

625 
660 

0  695 
605 
695 
710 

O710 
725 
740 
755 

0  785 
790 
795 
800 

O810 
810 
835 
850 
860 

O860 
860 
790 

O790 
805 
790 

O805 
805 
775 


Mar. 


ma 

845 

880 

920 

955 

990 

'  1.065 

ol,S55 

1,225 

I  1.090 

|ol,135 

1,110 

1,110 

1,110 

5,220 

'1,560 

1,530 

1,735 

2.005 

02,210 

1,760 

1,445 

l,2a5 

l.OS.*) 

915 

1.310 

1,310 

1,130 

0  915 

755 

715 


Apr. 


May.    June. 


8,960 
2,070 
I  1,320  02, 
01,020  2, 
I  935  2, 
'      890     2, 

M5  I  2, 
a8a'i   02, 

805     2, 

805 

805 
0770 

770 

755 

740 

710 
0710 

715 

720 

700 
0700 

700 

14,570 

1,390 

01,320 

1,170 

885 
0855 
1,480 
1,140 


100  1,700 
100  {  1,690 
220  ,01,620 
290  '  1.6-20 


July.     Aug.     Sept. 


360 
430  I 
360 
150 


1,620 
1,620 
1,6*20 
1,500 


060  01,200 
780  I  810 
680  I  780 
0720 


640 
620 


,740 
02,260 
2,280 
2,240 
2,210 
150  02,080 
580  2,080 
520  2,080 
630  01,930 
690  1,780 
1,630 
1,380 
1,680 
7,300 
1,040 


370 
210 
210 
050 
420 
740 


1,050 

01. aw 

1,095 

1,250 

1,115 

1,095 

01,460 

2,460 

2,760 

1,910 

1,250 

1,070 

0940 

850 

820 

790 

760 

0735 

735 

740 

800 

740 

0725 

650 

650 

625 

640 

O640 

670 

1,460 

1.560 


:  2,090 
2,180 
2.630 
2,810 
3,170 

0.3.260 
3.860 
4,270 
4.330 

04. 600 
5,330 
5,530 
5,260 
4,580 

02,810 
2,710 
2,290 
1,860 
1,520 

01,520 
1,520 
1,440 
1,370 

•1,370 
1,370 
1,280 
1,280 
1,280 
1,230 

01,190 
1,100 


1.190 

1,140 

1.230 

1.230 

1,060, 

08OO 

750 

780 

750 

750 

0790 

690 

710 

O760 

i  1,320 

1,570 

1,420 

,  1,070 

970 

970 

870 

O870 

870 

870 

0770 

770 

800 

08OO 

800 

765 


Oct.      Nov.  i  l>ec. 


I 


700 
630 

O630 
675 
675 
605 

0720 
730 
805 

o785 
685 
685 
650 
650 

O650 
650 
625 
600 
600 

«575 
550 
530 
530 

0530 
530 
525 
500 
495 

«515 
490 
490 


470 
490 

0510 
510 
490 
490 

0505 
505 
505 

O505 
590 
635 
635 

068O 
660 
645 
630 

0575 
760 
820 


880 

0  875 

825 


i.oeo 

1.500 
1,550 
1,460 
1,410 

o  1,270 
1,270 
1.320 
1,360 
1,310 

0  1,260 
1.260 
1,200 
1,230 
1,230 
1.230 
1.230 
1,230 
1,230 

01,230 
1,200 
1,170 

0  1,140 
1,160 
1,180 
1.120 

0  1,140 
1,040 
1,020 


o  Meter  measurements. 


Estimaietl  monthly  discharge  of  Pecos  River,  near  Moorhead,  Tex.,  for  1906. 


Month. 


January 

February 

March 

April 

May 

Jime 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean, 


760 

860 

5,220 

14,570 

2,430 

7,300 

2,760 

5,530 

1,570 

805 

885 

1,550 


14,570 


510 
625 
715 
700 

1,040 
620 
625 

1,190 
690 
490 
470 
830 


470 


605 

772 

1,354 

1,668 

1,681 

1,745 

1,068 

2,617 

938 

616 

670 

1,220 


1,246 


Total  In 
acre-feet. 


37.170 
42.803 
83,226 
99,273 
103,379 
103,855 
65,643 
160,919 
55,805 
37,884 
39,838 
74,9d5 


904,880 
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GAt.L.IXAS  RIVEU  NEAR  LAS  VEGAS,  N.   MEX. 

T\\\s  station  was  established  August  13,  1903,  by  E.  G.  Marsh.  It  is  located  at  Las 
Vegas  Hot  Springs,  6  mile^  above  Las  Vegas,  N.  Mex.  The  establishment  of  this  station 
was  primarily  for  the  purpose  of  determining  the  amount  of  water  available  for  diversion 
and  storage  in  the  San  Guyjuella  basin  about  6  miles  northwest  of  Las  Vegas. 

Tlie  channel  is  straight  for  50  feet  above  and  100  fe^t  below  the  station.  The  bed  is 
composed  of  bowlders  with  a  loose  deposit  of  sand  and  gravel  during  low  water.  The  right 
bank  is  a  vertical  wall  protecting  the  power  house.  Tlie  left  bank  is  a  vertical  wall  com- 
posed of  bowlders  embedded  in  binding  material.  There  is  but  one  channel  at  all  stages. 
The  velocity  is  moderate  at  low  wat^r  and  very  swift  during  high  water. 

Discharge  measurements  are  made  from  a  single-span  wooden  bridge  at  the  power  house 
during  high  water;  at  low  water  discharge  mea.suroments  are  made  at  the  same  section  by 
wading. 

The  original  gage  was  bolted  to  the  masonry  wall  on  the  right  bank  which  protects  Hot 
Springs  Nos.  16  and  17.  These  springs  are  located  about  300  feet  above  the  power  house 
and  bridge  from  which  discharge  measurements  are  made.  The  gage  was  washed  out  by 
the  flood  of  September  29, 1904,  and  was  replaced  by  a  similar  rod  Octol)er  19,  1904.  The 
zero  of  the  new  rod  is  0.71  fcx)t  lower  than  the  7<ero  of  the  old  rod.  During  1905  the  gage 
was  read  twice  each  day  by  William  Prager,  except  when  rapid  fluctuations  make  more 
frequent  observations  necessary.  Tlie  bench  mark  is  a  leaded  bolt  in  a  granite  outcropping 
on  the  right  (south)  bank  of  the  river  200  feet  above  the  gage  rod;  elevation,  19.17  feet 
above  the  datura  of  the  new  gage.  The  7-foot  mark  on  this  gage  is  identical  with  the  upper 
surface  of  the  masonry  wall  to  which  it  is  attached. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deacriptlon:  99,  p  253;  132,  pp  116-117. 
Dl'whiirge:  99,  p  254;  132,  p  117. 
Gage  heights:  99,  p  254;  132,  p  118. 

Discharge  measurements  ofGaUijias  River  near  IjOS  Vegas,  N.  Mex.,  in  1905. 


Date. 


HydroKrapher. 


Febniar>5o..    R.  ].  Me«ker 

April  27  i> I do 

May27«> j  Meeker  and  Murphy. 

Julyl« I  R.  I.  Meeker......... 

Auguft2o do 


Width. 

Area  of 
Bection. 

Moan     i 
velocity.  ; 

Feet. 

Square     Feet  per 
feet.      ;   second. 

17 

21) 

0.45 

r>o 

78 

4.19 

42 

54 

3.02 

24 

23 

l.CM 

24 

2.5 

1.20 

Gaee 
height. 


Feet. 
1.80 
3.10 
2.65 
1.90 
2.00 


o  Made  by  wading  under  foot  bridge. 


I 


*>  Made  from  Hot  Springs  bridge. 


Dis- 
charge. 

Second- 
feet. 

9 

327 

163 

24 

30 
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DaUy  gage  height,  in  feet,  ofOallinas  River  near  Las  Vegas,  N.  Mex.,  for  1905. 


1., 
2. 
3.. 

4., 

6. 

6.. 

7.. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan.      Feb. 


1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.8 

1.8 

l'8 

1.85 

1.8 

1.85 

2.0 

2.3 

2.7 

2.65 

2.7 

2.7 

2.2 


Mar. 


2.2 

2.8 

2.6 

2.45 

2.5 

2.6 

2.6 

2.5 

2.5 

2.5 

2.4 

2.3 

2.3 

2.3 

2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.25 

2.35 

2.4 

2.3 

2.25 

2.25 


Apr. 


2.3 

2.3 

2.4 

2.5 

2.5 

2.5 

2.5 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.9 

3.2 

3.15 

3.05 

3.1 

3.2 

3.1 

3.0 


May.    June.  !  July.  |  Aug. 


3.1 

3.2 

3.1 

2.95 

2.85 

2.8 

2.75 

2.8 

2.95 

2.a'J 

2.8 

2.75 

2. 75 

2.7 

2.7 

2. 75 

2.8 

2.9 

2.8 

2.8 

2.8 

2.8 

2.7 

2.  a") 

2.6 

2.6 

2.. 55 

2.5 

2.5 

2.5 


2.5 

2.45 

2.4 

2.45 

2.4 

2.3 

2.3 

2.6.5 

2.5 

2.45 

2.4 

2.3 

2.3 

2.25 

2.2 

2.15 

2.1 

2.1 

2.1 

2.0 

2.05 

2.0 

2.0 

2.0 

l.a5 

1.9 

1.0 


1.9 


2.05 

2.1 

1.9.5 

1.9 

2.13 

2.1 

2.3 

2.2 

2.1 

2.1 

2.1 

2.1 

2.05 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


Sept.  ;  Oct.   I  Nov. 


1.8 

1.8 

1.8 

1.8 

1.7 

1.6 

1.6 

1.6 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1,6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 


1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.8 

1.75 

1.6 

1.8 

1.8 

1.8 

2.0 

2.35 

2.05 

2.0 

2.0 

3.06 

2.8 

2.35 

2.2 


Dec. 


2.0 

1.8 

1.8 

2.0 

2.0 

1.8 

1.8 

1.8 

1.8 

1.8 

1.95 

2.0 

2.0 

1.85 

1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


Station  rating  table  for  Gallina^  River  near  Las  Vegas,  N.  Mex.,  from  October  8,  1904,  ^ 

December  SI,  1905. 


Gage 
height. 


Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 


Discharge. 


Second-feel. 

2 

6 

12 

20 

30 


Gage 
height. 


Discharge. 


Gage 
height. 


Feet.      Second-feet.      Feet. 


2.10 
2.20 
2.30 
2.40 
2.50 


42 
57 
75 
97 
121 


2.00 
2.70 
2.80 
2.90 
3.00 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

148 

3.10 

178 

3.20 

210 

245 

285 

Discharge. 


Second-feet 
330 
380 


The  above  table  is  based  on  five  discharge  nioaaurements  made  during  1905.    It  is  well  defined. 
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Estimated  m<mihly  discharge  ofGaUinas  River  near  Las  V^egas,  N.  Mex.,  for  1904-1905. 
[Drainage  area,  90  square  rail&s.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

32.6 
13.7 
10.2 

Second-feet 

per  square 

mile. 

Depth 

in 
inches. 

1904. 
October  8^1 

210 
57 
20 

2 

4 
2 

12 

12 

1,551 
815 
627 

0.362 
.152 
.113 

0.323 

November 

.170 

Decttnber 

.130 

1905. 
January 

12 

178 

210 

380 

380 

163 

75 

75 

57 

12 

306 

30 

12.0 
40.1 

738 

2,227 

5,737 

10,530 

12,670 

3,773 

l.Oil 

1.642 

83.3 

215 

1,910 

1,150 

.133 

.446 

1.04 

1.97 

2.29 

.704 

.190 

.297 

.156 

.039 

.357 

.208 

.153 

Ffthnitry 

.464 

March 

57            93.3 

75           177 

121           206 

20            63.4 

12             17. 1 

12            26.7 

6             14.0 

2              3.5 

2            32.1 

12            18.7 

.120 

April 

2.20 

May 

2.64 

JuM 

.786 

July 

.219 

Angufft      X                 .   

.342 

September 

.174 

October 

.045 

NoTember 

.398 

December 

.240 

The  year 

380 

2  1          57.8 

42,480 

... 

7.78 

Note.— From  January  1  to  September  27,  1904,  the  discharge  was  practically  nothing,  the  water  not 
being  sufficient  for  current  meter  measurements.  Discliarge  from  Septeml>er  29  to  October  7,  1904, 
indusiTe.  was  16,570  acre-feet.  Talcen  from  (•.  IJ.  Monlt's  report  of  floods  in  northern  New  Mexico  in 
19W.  See  also  Water-Supply  Paper  No  147,  Destructive  Floods  in  United  States  in  1904,  by  E.  C. 
Murphy. 

HONDO    RIVER  AT   ROSWEI.L,,   N.   MEX. 

This  station  was  established  April  25,  1903,  by  W.  M .  Keed.  It  is  located  at  the  bridge 
at  the  intersection  of  Main  and  Vegas  streets,  Koswell,  N.  Mex. 

The  channel  is  nearly  straight  for  50  feet  above  and  450  feet  below  the  bridge  and  has  a 
width  at  ordinary  high  stages  of  40  feet.  The  current  has  a  moderate  velocity.  Both  banks 
are  low  and  overgrown  with  weeds,  but  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
sandy  loam,  fairly  permanent,  and  free  from  vegetation.     There  is  but  one  channel  at  all 


Discharge  measurements  are  made  from  the  highway  bridge.  The  initial  i)oint  for  stiund- 
ings  is  a  zero  marked  on  the  east  stringer  at  the  north  end  of  the  bridge. 

In  July,  1905,  the  channel  of  the  river  was  widened  at  the  street  crossing  and  the  original 
gage  was  torn  out  by  the  workman.  August  8, 1905,  a  new  inclined  gage  was  placed  ou  the 
left  bank  at  the  upstream  side  of  bridge.  It  consists  of  a  timber  spiked  to  stakes  driven  in 
the  bank,  and  the  upper  end  is  bolted  to  a  sill  of  the  bridge.  During  1905  the  gage  was  read 
by  members  of  the  Geological  Survey  office  force  at  Roswell.  Bench  marks  were  estab- 
lished as  follows:  (1)  The  top  of  eyebar  on  west  side  of  bridge;  elevation,  7.45  feet.  (2) 
The  southeast  comer  of  the  cement  sidewalk  25  feet  northwest  of  bridge;  elevation,  7.82 
feet.  (3)  The  top  step  near  stone  column  at  the  entrance  to  the  office  of  the  Pecos  Valley 
Lumber  Company;  elevation,  3.10  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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Information  in  regard  to  tliis  station  is  contained  in  the  following  Water-Supply  Papers 
the  United  States  Geological  Survey: 

Description:  99,  pp  361-362;  132.  pp  118-119. 
Discharge:  99.  p  362;  132.  p  119. 
Gage  heights:  99.  p  362;  132,  p  119. 

Discharge  rneasuretnents  of  Hondo  River  at  RosweUj  N.  Mex.y  in  1906. 


Date. 


Hydrographer. 


April  13 '  J.M.  Giles 

April  2,') 1  E.  Patterson 

April  25 ' do 

April  25 !  W.  A.  Wilson 

April  26 '  E.  Patterson 

April  26 do 

April  26 
April  27 
May  13. 
May  17 
July  24 
July  24 
July  25 
July  26 
July  26 
July  27 
July  28 
July  31 

August  2 

August  2 
Augusts. 
August  15 
August  26 
August  28 

Septembers. . .' do 

September  11... do 

October  4 ' do 

November  10...' do 

November  29. do 

December  3 ' do 

December  0 do 

December  23 do 


HONDO    RIVER   AT  HONDO    RESERVOIR    SITE,   NEW   MEXICO. 

This  station  was  established  March  9,  1903,  by  W.  A.  Wilson.  It  is  located  at  the  first 
New  Mexico  reservoir  dam  site,  12  miles  southwest  of  Roswell,  N.  Mex. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  current  is  swift  &t 
high  water  and  sluggish  at  low  water.  Both  banks  are  high,  without  trees,  and  liable  to 
overflow.  There  is  but  one  channel  at  all  stages.  The  bed  is  composed  of  shifting  sand 
and  the  cross  section  changes  during  each  flood. 

A  footbridge  has  be^n  constructed  75  feet  below  the  dam,  for  the  purpose  of  making  dis- 
charge measurements.  The  initial  point  for  soundings  is  1  foot  south  of  the  north  end  of  the 
we.st  stringer  of  the  bridge. 

The  gage  is  a  vertical  timl)er  located  10  feet  north  of  the  footbridge.  During  1905  the 
gage  was  read  twice  each  day  by  Lee  Hall.     The  bench-mark  is  on  a  ledge  of  rock  which 
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bears  S.  45®  W.,  and  is  650  feet  distant  from  the  gage;  elevation,  19.10  feet  above  the 
datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

DeacripUon:  99,  p  362;  132,  pp  119-120. 
Diach&rge:  99,  p  363;  132,  p  120. 
Gage  beighta:  99,  p  363;  132,  p  121. 

Dxteharge  measurement  of  Hondo  River  at  Hondo  reservoir  site.  New  Mexico j  in  1905. 


Date. 

H  yd  rog  raphe  r. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Feet  per 

hei^t. 

Dis- 
charge. 

1 

Square 
feet 

Second- 

Feel. 

second. 

Fert. 

feet 

February  24...  { 
February  26... 
March  3              ' 

H.  C.  Hard 

23 

26 

3.77 

3.25 

96 

H .  L.  Eames 

Z\ 

48 

3.84 

4.35 

184 

do            

24 
24 

74 

6.95 
7.26 

5.70 
6..'»8 

400 

MarphS 

do 

536 

March  8 

do 

24 

62 

7.07 

6.00 

436 

March  15. 

do 

23 

37 

4.45 

4.8.5 

166 

March  24. 

do 

24 

34 

2.33 

3.:« 

78 

March  25. 

do 

24 

28 

2.34 

3.20 

66 

March  27 

do 

24 

31 

2.04 

3.10 

&3 

March  29 

do 

24 

32 

2.39 

3.20 

77 

April  1 

do 

24 

IH 

29. 
18 

2.17 
1.88 

2.90 
2.30 

62 

April  6 

do 

33 

Apnl  10 

do 

15 

9.5 

1.31 

1.77 

12 

April  11 

Gilea  and  Enmes 

24 

32 

2.20 

2.90 

71 

April  25 

H.L.  Eames 

30 

205 

7.ai 

9.80 

1,446 

April  29 

do 

2.') 

170 

6.83 

8.40 

1,158 

May  18 

J.M.Giles 

45 

2.32 

3.22 

la*) 

July  26 

E.  Patterson 

31 

177 

4.28 

9.70 

7,'i8 

July  29 

do 

25 

12". 

5.73 

7.80 

714 

August  2 

do 

23 

33 

4.01 

3.60 

132 

Augu»t7 

do 

23 

39 

4.80 

3.80 

188 

August  10 

do 

23 
23 

51 
14 

5.60 
1.91 

5.40 
3.30 

28.'', 

August  29 

do 

26 

SeptemberlO.. 
September  16.. 

do 

13 

2. 54 

3.40 

33 

J.M.Giles 

11 

1.72 

3.20 

19 

Octobers 

E.  Patterson 

20 

9 

1.96 

3.12 

18 

October  14 

do 

12 
11 
14 

6 

7.2 
7 
106 
44 

1.09 
1.47 
1.65 
5.23 
5.27 



2.9.'-. 
2.07 
3.10 
8.00 
5.3,') 
5.00 

7 

October  14 

J.  M.  Giles 

10.6 

October  24 

11.6 

November  29 . 

....do 

."i.^ 

December  1 

do            

232 

Dec«mber26... 

do 

1 

o20 

<s  Entimatcil  through  ice  and  .snow. 
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Daily  gage  heighij  in  feet,  of  Ilondo  River  at  Hondo  reservoir  site.  New  Mexico^for  1§05. 


10.. 

11.. 

12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 


30. 
31. 


Day. 


Jan. 

0.95 
.9 
.9 
.9 


.95 
.85 
.85 
.9 

2.3 

1.9 

1.65 

1.55 

1.55 

1.5 

1.4 

1.3 

1.3 

1.7 

1.2 

1.2 


Feb. 


2.65 

2.75 

2.95 

3.05 

3.25 

4.25 

4.2.5 

4.4 

4.6 


Mar. 

Apr. 

4.6 

2.9 

5.0 

2.8 

5.7 

2.6.5 

6.65 

2.6 

6.6 

2.4 

6.2 

2.3 

6.05 

2. 1 

5.9 

1.95 

5.55 

1.8 

5.25 

1.9 

5.1 

2.25 

4.95 

2.95 

4.9 

2.95 

4. 75 

2.75 

4.8 

2.5,') 

4.6 

2.a5 

4.6 

2.4 

4.5 

2.3 

4.a5 

2.5 

4.1 

2.85 

3.9 

3.a5 

3.75 

2.75 

3.55 

3.1 

3.3 

3.2 

3.2 

9.1 

3.1 

7.4 

3.1 

7.95 

3. 15 

8.8 

3.2 

8.45 

3.2 

8.25 

2.6 

May. 

June. 

July. 

Aug. 

7.5 

1.45 

6.55 

7.95 

2.05 

4.3 

3.75 

8.0 

1.75 

4.0 

7.9 

7.3 

1.75 

3.9 

4.5 

6.85 

2.0 

3.8 

3.9.5 

6.35 

1.8 

3.8.5 

5.85 

1.85 

4.1 

5.45 

1.7 

4.3 

4.95 

7.8 

6.75 

5.0 

7.9.5 

5.6 

4..V, 

7.45 

5.85 

4.05 

10.5 

7.05 

3.75 

5.95 

4.7 

3.6 

5.25 

5.4 

3.55 

5.15 

5.05 

3.25 

5.15 

5.3 

3.0 

5.1 

4.65 

3.05 

5.1 

4.4 

3.05 

4.9 

4.15 

3.15 

4.9 

4.0 

4.1 

4.8 

3.95 

3.55 

4.7 

3.85 

3.1 

4.7 

6.3 

4.2 

2.9 

4.55 

8.05 

4.2 

2.65 

4.4 

11.4 

3.9 

2..'>.'> 

4.35 

9.2 

3.6 

2.4 

4.15 

8.5.5 

3.2 

2.25 

3.9 

7.0 

3.2 

2.15 

3.75 

6.5 

3.15 

2.05 

4.15 

3.15 

1.75 

4.35 

3.15 

Sept. 


2.9 

2.9 

2.8 

3. 15 

3.25 

3.7 

3.4 

3.45 

3.35 

3.6 

3.95 

3.5 

3.3 

3.2 

3.2 

3.15 

3.05 

3.05 

2.95 

2.9 

2.95 

2.55 

2.85 

2.9 

2.75 

3.65 

3.4 

3.6 

3.45 

3.2 


Oct. 

Nov. 

3.1 

3.1 

3.2 

3.05 

3.25 

3.0 

3.25 

3.0 

3.1 

3.0 

3.1 

3.15 

3.05 

3.35 

3.0 

3.3 

3.0 

3.45 

3.0 

3.8 

3.0 

3.85 

3.0 

3.8 

3.0 

3.65 

3.0 

3.65 

2.9 

3.5 

2.9 

3.45 

3.0 

3.4 

2.9 

3.3 

2.95 

3.35 

2.95 

3.35 

3.0 

3.35 

.3.0 

3.35 

3.05 

3.45 

3.05 

3.3 

3.15 

3.3 

3.1 

3.3 

3.1 

3.25 

3.05 

6.7 

3.1 

8.7 

3.0 

6.0 

3.05 

5.35 

4.9 

4.55 

4.4 

4.05 

3.85 

3.6 

3.1 

3.3 

3.4 

3.35 

3.4 

3.4 

3.35 

3.2 

3.1 

3.1 

3.0 

3.0 

2.9 

2.9 

3.0 

3.2 

4.0 

4.3 

4.7 

4.35 

4.2 

4.5 

4.5 

4.8 


Note.— River  dry  on  days  of  no  gage  height. 

TAYLOR-MOORE  DITCH  NEAR  ROSWELX.,  N.  MEX. 

This  station  was  established  March  23, 1905,  and  discontinued  June  8, 1905.  It  is  located 
between  the  diversion  dam  and  reservoir  site,  12  miles  southwest  of  RosweU.  The  ditch 
takes  water  from  Hondo  River  2  miles  above  the  Hondo  River  gaging  station. 

The  channel  is  straight  for  1 ,000  feet  above  and  below  the  station  and  the  current  is  swift. 
Discharge  measurements  are  made  by  wading  or  from  a  plank  thrown  across  the  ditch  at  the 
gage.  A  staff  gage  is  driven  into  the  bank  of  the  ditch.  During  1905  the  gage  was  read  daily 
by  H.  L.  Eames. 

Discharge  measurements  of  Taylor-Moore  ditch  near  RosweU,  N.  Mex.,  in  1906. 


Date. 


Hydrographer. 


April  3 II.  L.  Eames. 

April  6 do. 

April  10 do 

April  14 1  J.  M.  Giles 


Width. 

Area  of 
section. 

Mean 
velocity. 

hel^. 

Feet. 

Smiare 
feet. 

Feet  per 
second. 

Feet, 

7 

5.4 

3.02 

1.45 

7 

4.0 

2.23 

1.20 

7 

6.4 

3.29 

1.62 

7 

7.0 

3.73 

1.72 

Dis- 
charge. 


Second- 

feeL 

16.3 

8.9 

21.2 

26.1 
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DaUy  gage  heighlf  in  feet,  of  Taif^r-Moore  ditch  near  RosweU,  N.  Mex-^for  1905. 


Day. 

Apr. 

May. 

June. 

Day. 

Apr. 

May.  June. 

I'ay. 

Apr. 

May.  1  June. 

I          . 

1.6 
1.7 
1.8 
1.9 

1-9 : 

1.9 
1.9 
1.9 

12 

1.71 
1.72 
1.72 
1. 75 
1.72 
1.72 
1.75 
1.78 
1.78 
1.82 
1.84 

1.9     

1.9      

^•«    1 

^■8    ' t 

1-81    ' 

1.82    

1.92    

23.,... 

1.88 
1.9 

1.5    ' 

2 

13 

24 

1.5    1 

3 

1.45 

1.47 

1.35 

1.2 

1.0 

1.28 

1.6 

1.63 

1.69 

1.5 

1.92 

L91 

14 

25 

1.4    !       .^ 

4 

15 

16      .  .       . 

26      

1.3 
1.2 
1.15 
1.1 

5 

27 

6 

17 

^  ...  ..■;:"■" 

7 

18 

29 :.:...! 

g 

19 

30....... - 



.7    I 

9 

20 

1.83 
1.92 
1.6 

31 

1.2 

10 

21.. 

11 

22 

Non.— Dam  broke  April  25;  rebuilt  May  8.    Ditch  dry  April  25  to  May  8.    Dam  washed  out  June  9; 
ditch  dry. 

Station  rating  table  for  Taylor-Moore  ditch  near  RosweU,  N.  M ex.,  from  March  23  to 

June  8,  1905. 


Gag© 
height. 

Feet. 
0.70 

Discharge. 

SecQJid-feet. 
.       0.3 

Gage 
height. 

Discharge. 

Gage 
height. 

Dlscliarge. 

Gaee 
height. 

Feet. 
1.90 

Discharge. 

Second-feet. 
33 

Feet. 
1.10 

Second-feet. 
6.7 

Feet. 
1.50 

Second-feel. 
17.6 

.80 

1.7 

1.20 

8.9 

1.60 

21.2 

2.00 

37 

.90 

3.2 

1.30 

11.4 

1.70 

25 

1.00 

4.8 

1.40 

14.4 

1.80 

29 

The  above  table  is  bajted  on  four  discharge  measurements  made  during  1905.    1 1  is  well  defined  between 
gage  heights  1.2  feet  and  1 .7  feet. 

Egtimaled  monthly  discharge  of  Taylor-Moore  ditch  near  RosweU,  N.  Mex. ,  for  1905. 


Month. 


Discharge  in  second-feet. 
,  Maximum.   Minimum.  I    Mean. 


March  23^1 

April 

May 

June  1-8 


6 

12.1 

0 

17.9 

0 

16.7 

21 

30.0 

Total  in 
acre-feet. 


216 
1,065 
l,(r27 

476 


Note.  —March  23  to  April  2  discharge  estimated.    Ditch  dry  April  25  to  May  H  an<l  after  J  une  8. 

PENvVSC'O  UI\T2R  NEAR  DAYTON,  N.  MEX. 

This  station  was  established  September  12,  1905.  It  is  located  alwut  2  miles  east  and  1 
mile  north  of  Dayton  and  about  1  mile  above  the  mouth  of  the  river.  Both  banks  are  high, 
but  are  subject  to  overflow.  Tlie  bed  of  the  stream  is  composed  of  gravel  and  is  slightly 
shifting.  The  current  has  a  good  velocity.  Discharge  measurements  are  made  by  wading 
near  the  gage. 

The  gage  is  in  two  sections:  An  inclined  scale  fastened  to  stakes  driven  into  the  left  bank 
reads  from  0  to  5.5  feet.  A  vertical  section  nailed  to  a  post  at  the  end  of  the  inclined  scale 
^eads  from  5.5  to  7.5  feet.  During  1905  the  gage  was  read  once  each  day  by  Eugene 
Lattion.  Bench  marks  were  established  as  follows:  (1)  The  top  of  post  U)  which  gage  is 
fastened;  elevation,  7.38  feet.  (2)  A  nail  in  post  at  comer  of  fence  on  right  bank  opposite 
the  gage;  elevation,  9.82  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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Discharge  meaaurements  of  Penasco  River  near  Dayton,  N.  Mex.,  in  1905. 


Date. 


Hydrographer. 


September  12 . .   J.  M.  Giles 

September  15  ..    E.  Patterson  . 

Octoljer4 J.  M.  Giles.... 

October  15 E.  Patterson  . 

November 23..'  J.  M.  Giles.... 

November  23 do 

November  23  . . ' do 

November  28 do 


i  Width, 


Feet. 
16 


Area  of 
section. 

Mean 
velocity. 

Square 
feet. 

7.8 

Feet  per 

second. 

0.95 

4.4 

1.00 

6.8 

.68 

7.7 

.70 

52 

2.93 

34 

2.08 

21 

2.56 

22 

1.67 

Gage 
height. 


Feet. 
1.00 
.90 
.95 
.95 
1.80 
1.47 
1.37 
1.15 


Dis- 
charge. 

Second- 
feet. 
7.4 
4.4 
4.6 
5.4 
151 
71 
53 
20 


Daily  gage  height,  in  feet,  of  Penasco  River  near  Dayton,  N.  Mex.,  for  1905. 


Day.     Sept. 


1. 
2. 
3. 
4. 

6. 

6. 

7.. 

8. 

9. 
10., 
11.. 


Oct. 


0.9 

1.0 

.9 

1.0 

1.0 

1.0 

1.0 

1.3 

1.0 

L5 

1.0 

1.0 

.9 

1.0 

1.0 

1.0 

1,0 

1.0 

1.0 

1.0 

1.0 

1.0 

I.e. 

1.9 
l.fi 
1.6 
1.6 
1.6 
1.5 
1.5 
1.  t 
1.4 
1.4 


^opt. 

Oct. 

Nov. 

Dec. 

1.0 

I.O 

1.0 

1.4 

.8 

1.0 

1.0 

1.4 

.6 

1.0 

1.0 

1.5 

.95 

1.0 

1.0 

1.5 

1.0 

1.0 

1.0 

1.5 

1.0 

1.0 

1.0 

1.5 

1.0 

1.0 

1.0 

1.5 

1.0 

1.0 

1.0 

1.5 

1.0 

1.0 

1.0 

1.5 

1.5 

1.0 

1.0 

1.5 

.9 

1.0 

1.0 

1.5 

Day. 


Sept. 


Oct, 


1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Nov. 


1.&5 

1.3 

1.2 

1.2 
1.1 
1.8 
1.7 
1.7 


I>ec. 


1.5 
1.5 
1.3 
1.2 
1.4 
1.4 
1.3 
1-2 
1.8 


Station  rating  table  for  Pena-tco  River  near  Dayton,  N.  Mex.,  from  September  12,  1905,  to 

December  d'l,  1905. 


,«^«,    I  Discharge.  I    ,^^-^;      DlscharKe. 


Feet. 
O.CA) 

Src 

ond-fcit. 
1 

Pert. 
1.00 

Serond-frrt. 

i                 7 

.70 

2     1 

1.10 

15 

.S() 

3     ' 

1.20 

26 

.90 

5 

1.30 

40 

Gage 
leight. 

Discharge. 

1     Gage 
height. 

Discharge. 

Feet. 

Serond-feet. 

Feet. 

Second^feet. 

1.40 

57 

1.80 

150 

1.50 

77 

1.90 

180 

1.60 

99 

1.70 

123 

The  above  table  is  ba.Hod  on  eight  discharge  measiiremonta  made  during  1905.    It  is  well  defined 
Ix^lweeti  gage  heights  0.9  foot  and  1.8  feet. 

Estimated  iiunUhlij  discharqt  of  PeiuiJic/)  River  near  Dayton,  N.  Mex.,  for  1905. 


Month. 


September  12-.W 

October 

November 

December 


Discha 

rgein  s 

lecon 

d-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

77 

1 

9.3 

351 

7 

5 

6.8 

418 

150 

7 

28.3 

1,684 

180 

« 

75.3 

4,630 
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DEVILS  RIVER  AT  DEVIl^  UIVER,  TEX. 

This  station  was  established  in  April,  19f)0,  by  the  International  (Water)  Boundary  Com- 
miasion.     It  is  opposite  the  Southern  Pacific  Railroad  station  at  l>viLs  River. 

The  river  is  about  .50  miles  in  length,  has  a  perennial  flow,  and  during  flood  periods  is  sub- 
ject to  great  fluctuations.  No  good  location  for  a  gaging  station  exists  on  this  stream  where 
it  would  be  acce.ssible  from  the  railroad  station.  At  the  site  chosen,  the  river  ia  straight  for 
one-fourth  mile  lx>th  above  and  below  the  station.*  The  right  bank  is  the  talus  of  a  difl",  the 
left  bank  is  a  bottom  heavily  timbered.  The  bed  of  the  stream  is  nearly  all  a  rock  ledge, 
but  seamed  and  faulted  so  as  to  be  rough.  The  currents  change  in  such  a  way  at  so  give 
materially  different  discharges  for  the  same  gage  height. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The  initial 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  a  scantling  spiked  vertically  to  a  tree.  The  highest  water  on  record  (X'curred 
April  6,  1900,  about  two  weeks  before  this  gage  was  established.  It  reached  a  height  of  25.4 
feet  on  the  gage,  but  this  is  8  feet  higher  than  any  other  known  flood.  Low  water  is  2  feet 
on  the  gage.  The  bench  mark  is  a  nail  in  the  side  of  the  gate  post  near  the  railroad  station; 
elevation,  31 .26  feet  above  the  datum  of  the  gage. 

The  observations  during  1905  have  be^n  made  under  the  direction  of  the  United  States 
section  of  the  International  (Water)  Boundary'  Commission.     The  hydrographcr  is  E.  E. 
Winter,  and  the  gage  reader  is  John  Harrison. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=iVimual  Report;  \VS=Watcr-Supply  Paper): 

Description:  WS  50,  pp  363-364:  66,  p  79;  84,  p  164:  99,  p  348;  i:J2,  p  122. 

Discharge:  WS  28,  p  130;  .50,  p  364;  66,  p  79;  84,  p  164;  99,  pp  349-3rrf);  132,  pp  123-124. 

Discharge,  mean  daily:  WS  132,  p  125. 

Discharge,  monthly:  Ann  22,  iv,  p  356;  WS  75,  p  161;  84.  p  165;  99,  p  :«l;  i:J2,p  VMi. 

Gage  heights:  WS  50,  p  .364;  66.  p  79;  84,  p  \er*:  99,  pp  .l.'XKt'il;  132,  p  124. 

Discharge  mtaswremenis  of  Devils  River  at  DevUft  River,  Tex. ,  in  10()5. 


Date. 


Hydrographftr. 


K.  K.  Winter. 

....do 

.-..do 


Januarys.. 
January  17. 

JtDaaTy25 

January  30 ' do. 

February  8. ' do. 

February  16. do. 

February  27 ..do. 

March  13 do. 

March  17 ...do. 

March  21 do. 

March  25 do. 

March  30 ..do. 

Aprils do. 

April  13 do. 

April  18 ; do. 

April  25 do. 

April  30 do- 

Hay4 do. 

May  12 j do. 

May  17 ' do. 

Ilay25 do. 

May  30 ' do. 

Junes. do. 


Area  of 
section. 

Mc'ttn 
velocity. 

height. 

Dis- 
chargp. 

Square 
feet. 

Feet  per 
sccotui. 

Fret. 

Second- 
feet. 

347 

\.'M\ 

2.3 

452 

347 

1.2^1 

2.3 

448 

347 

l.'i8 

2.3 

444 

:h7 

\.-n 

2.25 

424 

MH 

L2:{ 

2.3 

429 

34S 

1.24 

2.3 

4.32 

'^'A 

1.24 

2.3 

437 

:r.l 

\.:\:> 

2. 35 

475 

444 

1.71 

2.G 

761 

4(>7 

1.G7 

2. 5 

680 

:i7t) 

1.45 

2.4 

544 

375 

1.44 

2.4 

540 

*« 

I.TkH 

2.t;5 

682 

404 

1.49 

2.  5 

(kX) 

378 

1.41 

2.4 

r^ti 

1.079 

2.94 

4,9 

3.  \t\H 

72.i 

2.18 

3.  r. 

1 ,  -X) 

491 

1.G2 

2.  S 

795 

4t.8 

1.48 

2,7 

091 

468 

1.51 

2.7 

706 

461 

1.77 

2.7 

S16 

W* 

2.00 

'1  7 

".128 

490 

l.W 

2.,S 

'.t29 

Digit 

Ized  by  Vj 
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Discharge  measurements  of  Dennis  River  at  Devils  River  ^  Tex.^  in  1905 — Continued. 


Date. 


June  14. 


Hydrogmpher. 


E.  E.  Winter . 


Juno  22 i do. 

-.do. 
..do. 
..do. 
..do. 
..do. 
..do. 


June  26. .  - . 
JuneSO. ... 

July  6 

July  U.... 
JiUy  16.... 
July  21 ... . 

July  27 ' do 

July  30 do 

AugU8t7 ! do 

August  11......  I do 

August  16 do 

August  22 do 

August  25 do 

August  30 1 do 

September  4 . do 

Sepleniher  18. do 

September  23. . , do 

September  26. . . ' do 

September  21t. . . ' do 

October  4 ' do 

October  12 do 

October  17 ' do 

Ock>ber*25 ' do 

October  30 do 

Nt»vember  4 do 

November  11...  .....do 

November  16. . , ' do 

November  24 
November  30 
December  5., 
December  10. 
December  IS, 
December  2t). 


II. 


.do 

do 

F.  Collins. 

ilo. 

do 

do 


Area  of 
section. 


Sauarc 

feet, 

461 
462 
459 
518 
457 
446 
403 
411 
404 
401 
406 
407 
4ti2 
401 
402 
403 
552 
405 
403 
403 
405 
403 
403 
402 
396 
401 
396 
396 
401 
396 
396 
372 
372 
3&^ 
365 


Mean 
velocity. 


Feet  per 
second. 

1.78 

1.78 

1.74 

2.02 

1.82 

1.65 

1.50 

1.42 

1.39 

1.38 

1.40 

1.39 

1.35 

1.39 

1.43 

1.38 

1.80 

1.67 

1.66 

1.63 

1.62 

1.54 

1.45 

1.41 

1.23 

1.27 

1.28 

1.27 

1.26 

1.23 

1.60 

1.54 

1.59 

1.62 

1.62 


Gaee 
height. 


Feet. 
2.7 
2.7 
2.7 
2.9 
2.7 
2.05 
2.55 
2.55 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
3.0 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.45 
2.5 
2.5 
2.5 
2.5 
2,5 
2.5 
2.45 
2.45 
2.45 
2.46 


Dis- 
charge 


Secfmd' 
feet. 

822 

823 

797 

1,045 

830 

736 

606 

582 

562 

553 

567 

565 

541 

5.59 

574 

558 

\m 

675 
670 
K<yl 
658 
621 
586 
506 
486 
511 
506 
501 
505 
489 
634 
.^.73 
592 
591 
593 
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Daily  gage  height,  in  feet,  of  DevUs  River  at  Devils  River,  Tex.,  for  1905. 


Day. 

Jan. 

i 

1  FeK 

Mar. 

Apr. 

May. 

June. 

1 
July. 

Auk. 

2.5 
2.5 
2.5 
2.5 
2.5 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.3 
2.3 
2.3 
2.3 
2.3 

1 

1      2.3 

2.3 

2.3 

2.3 

2.3 

1    2.3 
2.3 
2.3 
2.3 
2.3 

6.0 

3.65 

2.9 

2.8 

2.7 

4.1 

3.5 

3.0 

2.85 

2.8 

2.85 

2.8 

2.85 

2.95 

2.8 

2.05 

2.8 
2.8 
2.7 
2.7 

2.5 
2.5 
3.2 
3.1 
2.7 

2.7 

3.1 

2.85 

2.55 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.45 

2 

2.45 

3 

2.45 

4 

2  45 

5 

?4,-i 

6 

2.3 
2.3 

2.3 
2.3 

2.3 
2.35 

2.7 
2.6 

2.8 
2.7 

2.8 
2.7 

2.7 
2.7 

2.5 
2.5 

2.6 
2.5 

2.5 
2.5 

2.5 
2.5 

2.45 

7 

2.45 

g         

2.3 
2.3 

2.3 
2.3 

2.35 
2.35 

2.6 
2.55 

2.7 
2.7 

2.65 
2.6 

2.7 
2.6 

2.5 
2.5 

2.5 
2.5 

2.5 
2.5 

2.5 
2.5 

2.45 

9 

2.45 

10 

2.3 
2.3 

2.3 
2.3 

2.35 
2.35 

2.55 
2.55 

2.7 
2.7 

2.6 
2.6 

2.6 
2.65 

t.5 
2.5 

2.5 
2.5 

2.5 
2.5 

2.5 
2.5 

2.45 

11 

2.45 

12 

2.3 

2.3 

2.35 

2.5 

2.7 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.45 

13 

2.3 
2.3 

2.3 
2.3 

2.35 
2.35 

2.45 
2.5 

2.7 
2.85 

2.65 
2.7 

2.6 
2.55 

2.5 
2.5 

2.5 
2.5 

2.5 
2.5 

2.5 
2.5 

2  45 

M r 

2.45 

15 

2.3 

2.3 

2.35 

2.5 

2.75 

2.7 

2.5 

2.5 

2.5 

2.5 

2.5 

2.45 

16 

2.3 

2.3 

2.7 

2.5 

2.7 

2.7 

2.55 

2.5 

2.5 

2.5 

2.5 

2.46 

17 

2.3 

2.3 

2.6 

2.45 

2.65 

2.7 

2.55 

2.5 

2.5 

2.5 

2.5 

2.45 

18 

2.3 

2.3 

2.6 

2.4 

2.5 

2.7 

2.55 

2.5 

2.55 

2.5 

2.5 

2.45 

19 

2.3 

2.3 

2.6 

2.4 

2.5 

2.7 

2.55 

2.5 

3.8 

2.5 

2.5 

2.46 

» 

2.3 

2.3 

2.6 

2.4 

2.5 

2.7 

2.55 

2.5 

2.75 

2.8 

2.5 

'    2.46 

21 

2.3 

2.3 

2.5 

2.4 

2.5 

2.9 

2.55 

2.5 

2.5 

2.5 

2.5 

2.46 

22 

2.3 

2.3 

2.5 

2.4 

2.5 

2.7 

2.55 

2.5 

2.5 

2.45 

2.5 

2.45 

23 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 

2.56 

3.1 

4.9 

4.9 

2.9 

2.7 

2.6 

2.6 

2.75 

2.7 

2.8 

2.9 

2.85 

2.7 

2.7 
2.7 
2.7 
2.7 
2.7 
2.8 
5.0 

2.55 

2.55 

2.55 

2.55 

2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.45 
2.45 
2.45 
2.45 
^.45 
2.45 
2.4.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2  .^ 

2.46 

24 

2.45 

25       

2.46 

2B 

2.46 

27            

2.46 

38            

2.46 

29 

2.46 

JO 

2.25 

2.4 

4.2 

2.7 

3.25 

2.5 

2.5 

2.5 

2.5 

2.5 

2.4 

31 

2.25 

2.4 



3.26 

2.5 

2.5 



2.5 

2.4 

iRR  n^ 

t— 06- 

^9 

% 
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Daily  discharge,  in  secondrfeet,  of  Devils  River  at  Devils  River ^  Tex.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

^ 

445 
445 
445 
450 

440 
440 
435 
435, 

435 
440 
440 
440 

6,470 

1,750 

840 

770 

2,260 
1,500 
1,020 
o850 

990 

930 

990 

1.110 

1,090 
940 
930 
830 

555 
560 
560 
560 

570 

580 

1,200 

01,100 

770 
1,100 

870 
o650 

510 

510 

510 

O510 

575 

2 

575 

3 

575 

4 

575 

5 

450 
450 
450 
450 
o450 
450 

435 
430 
430 
0  430 
430 
430 

445 
445 
470 
470 
470 
470 

o710 
710 
655 
655 
630 
630 

795 
795 
690 
600 
690 
690 

o930 
930 
820 
770 
720 
720 

O830 
825 
820 
810 
705 
700 

565 
565 
0565 
565 
565 
565 

750 
680 
620 
620 
630 
630 

615 
610 
605 
600 
595 
690 

510 
510 
505 
505 
505 
500 

0  575 

6 

580 

7 

585 

8 

585 

g 

m 

10 

O580 

i; 

450 

430 

475 

630 

690 

720 

0735 

0565 

640 

585 

O500 

.590 

12 

450 
450 
450 
450 
450 
a450 
450 
450 

430 
430 
430 
430 
a430 
430 
430 
430 

475 
0  475 
475 
475 
840 
0  760 
760 
760 

600 
0565 
600 
600 
600 
565 
0535 
535 

0690 
090 
850 
750 
700 

o655 
510 
525 

720 
770 
o820 
820 
820 
820 
820 
820 

680 
675 
620 
570 
o605 
600 
595 
590 

565 
560 
555 
550 
O540 
545 
550 
555 

640 
650 
650 
660 
660 
670 
o720 
1,920 

0585 
580 
575 
570 
565 

0565 
655 
550 

500 
500 

,505 
505 

O505 
505 
505 
505 

590 

13 

500 

14 

.590 

15 

590 

16 

500 

17 

500 

18 

O500 

19 

590 

20 

445 

435 

760 

535 

540 

too 

585 

555 

890 

820 

500 

500 

21 

445 

435 

a680 

535 

555 

1,040 

O580 

560 

670 

530 

500 

500 

22 

445 

435 

665 

535 

570 

0820 

580 

O560 

670 

505 

495 

590 

23 

445 

435 

650 

630 

585 

820 

580 

565 

o670 

500 

495 

500 

24 

445 

435 

635 

1,010 

850 

810 

580 

570 

660 

490 

o490 

500 

25 

a  445 

435 

a545 

o3,170 

o815 

810 

580 

o575 

660 

0485 

500 

500 

26 

445 

435 

545 

3,170 

940 

o800 

580 

575 

o655 

485 

520 

O505 

27 

445 
445 

a435 
435 

645 
540 

840 
710 

1,060 
1,030 

800 
920 

0560 
560 

570 
565 

655 
655 

485 
485 

540 
570 

590 

28 

585 

29 

445 
a425 

540 
0540 

650 
02,370 

910 
o930 

3,280 
01,400 

555 
0555 

560 
O560 

O660 
660 

485 
O510 

600 
o630 

580 

30 

515 

31 

425 

540 

1,480 

555 

560 

510 

510 

a  Meter  measurement. 


Estimated  numthly  discharge  of  Devils  River  at  Devils  River,  Tex.,  for  1906. 


Month. 


Jan^^ry 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

450 

425 

446 

27,441 

440 

430 

433 

24,040 

840 

435 

655 

34,126 

6,470 

535 

1,107 

65,861 

2,260 

510 

851 

52,354 

3,280 

720 

945 

56,251 

1,090 

555 

677 

41,653 

575 

540 

561 

34,483 

1.920 

570 

736 

43,825 

1,100  j               485 

594 

36,545 

630                  490 

615 

30,635 

595 

510 

582 

35,763 

6,470 

425 

667 

482  977 
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SAN  FELIPE  CREEK  AT  I>EL  RIO,  TEX. 

San  Felipe  Creek  rises  in  fcmr  large  springs  northeast  of  Del  Rio,  and  flows  southward  into 
the  Rio  Grande.  The  waters  of  these  springs  are  used  in  two  large  irrigation  systems,  the 
oaaoB  the  west  aide  of  the  creek  having  been  in  use  for  many  years,  while  the  one  on  the  east 
has  dnly  recently  been  coostmeted  by  G.  Bedell  Moore.  The  following  table  shows  the  dis- 
charge measurements  that  have  been  taken  on  the  combined  flow  of  the  Madre  ditch  and  the 
creek  just  south  of  the  bridge  of  the  Southern  Pacific  Railroad. 


Dischatge  measurements  of  San  Felipe  Creek  at  Del  Rio,  Tex.,  1895-1906, 


Date. 


Hydrographer. 


December,  1895 C.  C.  B»bb 

March,  1899 T.  U.Taylor... 

September,  KOO I do 

December,  1901 C.  N.  Catapbell . 

September,  1902 T.  U.  Taylor. . . 

March.  1904 ' do 

August,  1905 do 


Discharge. 


Second-feet. 


Remarks. 


113 

149     Rainy  season. 


150 
115 
118 

lai 


After  Brackett  flood. 


Includes  38  second-feet  in 
ditch. 


LAS  MORAS  CREEK  NEAR  BRACKETT\  1LL.E,  TEX. 

Las  Moras  Creek,  like  its  sister  springs  of  the  Edwards  Plateau,  rises  very  suddenly.  It  is 
located  near  the  twin  towns  of  Brackettville  and  Fort  Clark,  and  threads  its  way  between 
the  two.  It  flows  south,  supporting  many  irrigation  systems,  and  finally  empties  into  the 
Rio  Grande  25  miles  above  Eagle  Pass.  Its  flow  is  extremely  variable,  being  a  reflex  barom- 
eter of  the  season  preceding,  and  like  the  Leona  at  Uvalde,  it  gives  a  safe  index  of  the  rain- 
fall of  the  Edwards  Plateau  for  months  before.  The  following  table  shows  the  discharge 
measurements  that  have  been  taken : 

Discharge  measurements  of  Las  Moras  Creek  near  Brackettmlle,  Tex.,  1895-1905. 


Date. 


Hydrographer. 


D«?ember,  1895 C.  C.  Babb. 


June,  1899 ,  T.U.Taylor. 

September,  1900 | do 

September.  1902 do 

September,  1902 do 

March,  1901 | do 

Aagast,  1905 do 


Discharge. 


Second-ffft. 
21 


Remarks. 


At    footbridge,   Brackett- 
ville. 

At  Mulligans  Bend. 

Do. 

Do. 

Do. 

Do. 

Do. 
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A.  Page. 

.Vcre-foot,  definition  of 4 

Are«  of  waterway,  method  of  determining..        10 
Austin.  Tex., 

Barton  Springs  near: 

description » 30-31 

discbarge 31 

Colorado  River  at: 

description 24-25 

discbai^ 25 

discharge,  monthly 27 

gaipe  heights 26 

rating  table 26 

B. 
Barton  Springs  near- 
Austin.  Tex., 

description 30-31 

discharge 31 

Barstow  Irrigation  Co.,  flume  near— 

Pecos,  Tex.: 

discharge 109 

discharge,  monthly 1 10 

gage  heights 109 

rating  table 1 10 

Brackcttville,  Tex., 

Las  Moras  Creek  near- 
description  127 

d :  scharge 127 

Braros  River  at— 

Richmond,  Tex.: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  Uble 23 

Waco,  Tex.: 

description 19 

discharge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

Brazos  River  basin: 

description. 19 

BrownsviUe,  Tex.: 

Rio  Grande  near- 
description 81-82 

dischiu^ 82-«3 

gage  heights 84 

C. 
Carlsbad,  N.  Mex., 
Pecos  River  at: 

description 102 

discharge 102 

discharge,  monthly 104-105 

gage  heights im 

rating  table 104 


Colorado  River  at—  Page. 
Austin,  Tex.: 

description 24-25 

discharge 25 

discharge,  monthly 27 

gage  heights 26 

rating  table 26 

Columbus,  Tex.: 

description 27 

discharge,  monthly 29 

V      gage  heights ». 28 

rating  table 28 

Colorado  River  (of  Texas)  basin: 

description 24 

Columbus,  Tex., 

Colorado  River  at: 

description 27 

discharge,  monthly 29 

gage  heights 28 

rating  table '28 

Comal  River  at— 

New  Braunfels,  Tex.: 

description 33-34 

discharge 34 

Computation,  rules  for 4-5 

Conejos  River  near— 
Mojote,  Colo. : 

description 90-91 

discharge 91 

discharge,  monthly 93 

gage  heights 92 

rating  table 92-93 

Cooperation  and  acknowledgments 12 

Cuero,  Tex., 

Guadeloupe  River  near: 

description 31-32 

discharge,  monthly *      33 

gage  heights 32 

rating  table 33 

Current  meters,  types  of 8 

Current-meter  measurements,    method    of 

making 8-9 


Dam  station,  construction  of  rating  table 

for 10 

Dayton,  N.  Me.x., 
I  Pecos  River  near: 

description 99 

discharge KJO 

gage  heights loi 

Penasco  River  near; 

description 12l 

d  scharge 122 

discharge,  monthly 122 

gage  heights 122 

rating  table 122 


129 
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Del  Norte,  Colo.,  Page. 

Rio  Grande  near: 

description 35-37 

discharge 37 

discharge,  monthly 39 

gage  heights 37-38 

rating  table 38 

Delrio,  Tex., 

San  Felipe  Creek  at: 

description 127 

discharge 1 27 

Devils  River,  Tex..     * 
Devils  River  at: 

description 123 

discharge 123-124 

discharge,  daily 126 

discharge,  monthly 126 

gage  heights 125 

Rio  Grande  near: 

description 67 

discharge (w -68 

discharge,  dally 70 

discharge,  monthly JO 

gage  heights 69 

Devils  River  at— 

Devils  River,  Tex.: 

description 123 

discharge 123-124 

discharge,  dally 126 

discharge,  monthly 126 

gage  heights 12.5 

"Discharge,"  definition  of 3 

Discharge,  daily,  determination  of 1 1-12 

Drainage  basins,  list  of 2-3 

E. 
Eagle  Pass.  Te.x., 
Rio  Grande  at: 

description 71 

discharge 71-73 

discharge,  daily 75 

discharge,  monthly 75 

gage  heights 74 

El  Paso.  Tex.. 

Rio  Grande  near: 

description 49 

'   discharge 50-52 

discharge,  daily 53 

discharge,  monthly 53 

gage  heights 52 

Equivalents,  table  of 5 

Evadale.  Tex., 

Naches  River  at: 

description 15 

dischargj' 15 

discharge,  monthly 17 

gage  heights 16 

rating  table 16 

F. 
Field  methods  of  measuring  stream  flow  . . .  (►-lO 
Float  method   of   measuring  velocity,  de- 
scription of 8 

Fort  Sumner,  N.  Mex., 
Pecos  River  near: 

description . . . ; 95 

discharge 95 

discharge,  daily 97 

discharge,  monthly 97 

gage  height 96 


G.  Page 

Gage-height  table,  explanation  of 4 

Gaging  station,  equipment  of 8 

Gallinas  River  near- 
Las  Vegas,  N.  Mex.: 

description 115 

discharge 115 

discharge,  monthly 117 

gage  heights 116 

rating  table 116 

Guadaloupe  River  near— 
Cuero,  Tex.: 

description 31-32 

discharge,  monthly 33 

gagit  heights 32 

rating  table 33 

Guadaloupe  River  basin: 

description 31 

Guerrero,  Tamaullpas,  Mexico, 
Rio  Salado  near: 

description S4 

discharge 85-86 

gage  heights 87 

n. 

Hondo  Reservoir  site,  N.  Mex., 

Hondo  River  at: 

description 1 18-119 

discharge 119 

gage  heights 120 

Hondo  River  at— 

Hondo  Reservoir  site,  N.  Mex.: 

description .  118-119 

discharge 119 

gage  heights 120 

Roswell,  N.  Mex.: 

description 117-118 

discharge 118 

Hydrographic  surveys,  appropriations  for  .         1 

organization  of 2 

I. 

Ice  measurements,  methods  of  making 9-10 

Integration,  method  of  measuring  discharge, 
description  of 9 

L. 
Langtry,  Tex., 

Rio  Grande  near: 

descrl  ptlon 63 

discharge 6^-6.5 

discharge,  dally 66 

discharge,  monthly 66 

gage  heights 65 

Laredo,  Tex., 

Rio  Grande  near: 

description 76 

discharge 76-77 

gage  heights 78 

Las  Moras  Creek  near-  - 
BracketvlUe,  Tex.: 

description 127 

discharge 127 

Las  Vegas.  N.  Mex., 
Gallinas  River  near: 

description 115 

discharge 115 

discharge,  monthly 117 

gage  heights 116 

rating  table 116 
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LwM  River  at—  Page. 

Uvalde,  Tex.: 

description , 35 

dischargp 35 

Lobttos.Colo.. 
Rio  Grande  near: 

description «  39-40 

discharge 40 

gage  heights 40 

Longview,  Tex., 

Stbine  River  near: 

description 13 

di«;harge 13 

discbarge  monthly 15 

gage  heights 14 

rating  table 14 

M. 

Miner's  inch."  definition  of 3 

Mogole,  Colo., 

Conejos  River  near: 

deicription 90-91 

discharge 91 

discharge,  monthly 93 

gage  heights 92 

rating  table 92-93 

Moorbead,  Tex., 
Pecos  River  near: 

description IIO-UI 

discharge 111-112 

discharge,  daily 114 

discharge,  monthly 114 

gage  heights 113 

MiiltipWpolnt  method   of   measuring  dis- 
charge, description  of 9 

N. 

-Whes  River  at— 
Kvadale,  Tex.: 

description 15 

discharge 15 

discharge,  monthly 17 

gage  heights 16 

rating  table 10 

NewBraimfels,  Tex., 
Comal  River  at: 

description 33-34 

discharge 34 

Noeces  River  basin: 

description 35 

P. 

P«Tos.  Tex., 

Barstow  Irrigation  Co.  flume  nenr: 

discharge 109 

discharge,  monthly 110 

gage  heights 109 

*        rating  Ublc 110 

Pecos  River  near: 

discharge 106 

discharge,  monthly. 108 

gage  heights 107 

rafmg  table 107 

Ppcos   River  and    Margiieretta    fliimo 
near: 
descnption ia.'>-H.6 


Peco8  River  at  or  near—  Page. 

Carlsbad,  N.Mex.: 

description 102 

discharge 102 

discharge,  monthly 104-105 

gage  heights 103 

rating  table 104 

Dayton,  N.Mex.: 

description 99 

discharge lOO 

gage  heights 101 

Fort  Sumner,  N.  Mex.: 

description 95 

discharge 95 

discharge,  dally 97 

discharge,  monthly 97 

gage  heights 96 

Moorhead,  Tex.: 

description l  lo-l  1 1 

discharge 111-112 

discharge,  daily 114 

discharge,  monthly 114 

gage  heights 1 13 

Pecos,  Tex.- 

discharge 106 

discharge,  monthly 108 

gage  heights 107 

rating  table 107 

Roswell.  N.Mex.: 

description 97-08 

discharge 98 

gage  heights 99 

Santa  Rosa,  N.  Mex.: 

de.<<cription 93-94 

discharge 94 

gage  heights 94 

Pecos  River  and  Margiieretta  flume  near— 

Pecos,  Tex.: 

de^'Hjription lav i()6 

Penasco  River  near  - 

Dayton,  N.  Mex.: 

description 121 

discharge 122 

discharge,  monthly 122 

gage  heights 122 

rating  table 122 

Presidio.  Tex., 

Rio  Grande  near: 

descripton 51  r>H-59 

discharge .>l-'r». .')l>-60 

discharge,  daily 57, 62 

di.scharge,  monthly 57, 62 

gage  heights 56. 61 

Presidio  del  Norte.  Mexico, 

Rio  Conchas  near: 

discharge 58 

R. 

Rating  tal'ie.  constniction  of 10 

Rating  table,  explanatinn  c»f 4 

Richmond,  Tox., 
Brazos  River  at: 

description 21  22 

discharge 22 

discha rgo,  monthly 24 

gage  heights 23 

rating  table 23 
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Rio  Conchas  near—  Page. 

Presidio  del  Norte,  Mexico: 

discharge 58 

Rio  Grande  near- 
Brownsville,  Tex.: 

description 81-82 

discha rge 82-^3 

gage  heights 84 

Del  Norte,  Colo. : 

dos<jription 3fi-37 

dischaiige 37 

discharge,  monthly 39 

gage  heights 37-38 

rating  tal>le 38 

Devils  River,  Tex.: 

description 67 

discharge 67-68 


discharge,  daily 

discharge,  monthly. 

gage  heights 

Eagle  Pass,  Tex.: 

description 


71 


di.scharge 71-73 

discharge,  daily 75 

discharge,  monthly 75 

gage  heights 74 

El  Paso,  Tex.: 

de.'icriptioQ 49 

discharge '. 50-52 

discharge,  daily 53 

discharge,  monthly 53 

gage  heights 52 

Langtry,  Tex.: 

do.scrjption 63 

discharge , 63-65 

discharge,  daily 66 

discharge,  monthly 66 

gage  heights 65 

Laredo,  Tex.: 

description 76 

discharge * 76-77 

gage  heights 78 

Lobatos,  Colo.: 

description .39-40 

discharge 40 

gage  heights 40 

Presidio.  Tex.: 

de.sfription 54, 58-59 

discharge 54-56, 59-r:0 

di.'^'hargo,  daily 57, 62 

discharge,  monthly 57,62 

gage  heights.    ; .Vi.Hl 

Roma,  Tex.: 

description 78 

discharge 79-80 

g'ige  heigh ts 81 

San  lldefons^).  X.  Mex.: 

description 41 

discharge J2 

discha  rge.  monthly 43 

gage  heights 42 

rating  taMe 43 

San  Marcial.  X.  Mex.: 

description i;i-44 

discharge 44-46 

•lischarpe  daily 4,s 

discharge  monthly is 

gage  neighl  8 47 


Rio  Grande  hasin:  Page. 

description 3.V^6 

Rio  Salado  near- 
Guerrero,  TamauUpas,  Mexico: 

description 84 

discharge 85-«6 

gage  heights 87 

Rio  San  Juan  near- 
Santa  Rosalie  Ranch,  T  a  m  a  u  1 1  p  a  s , 
Mexico: 

description 87 

discharge S8-«9 

gage  heights 90 

Riverside,  Tex., 
Trinity  River  at: 

description 17-18 

discharge IS 

discharge,  monthly 19 

gage  heights 18 

Roma,  Tex., 

Rio  Grande  near: 

description 78 

discharge , 79-^ 

gage  heights r. 81 

Roswell,  N.  Mex., 
Hondo  River  at: 

description 117-1 18 

discharge 118 

Pecos  River  near: 

description 97-98 

discharge 98 

gage  heights 99 

Taylor  Moore  ditch  near: 

description 120 

dischaige .       120 

discharge,  monthly 121 

gage  heights i 121 

rating  table 321 

"  Run-off,"  definition  of 3 

Run-off,  office  methods  of  computing 10-12 

"  Run-off  in  inches  "  definition  of 3 

S. 
Sabine  River  near— 
Longview,  Tex. : 

description 13 

discharge 13 

discharge,  monthly 15 

gage  heights 14 

rating  table 14 

Sabine  River  basin: 

description 13 

San  Antonio  River  at— 
San  Antonio,  Tex. : 

description 34 

discharge 34 

San  Antonio,  Tex., 

San  Antonio  River  at: 

description 34 

discharge 34 

San  Antonio  River  basin: 

description 34 

San  Felii>e  Creek  at— 
Del  Rio.  Tex.: 

description 127 

dist^harge 127 

San  Ildefonso,  N.  Mex., 
Rio  Grande  near: 

description 41 
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San  Ildefonzo,  N.  Hex.— Continued.  Page. 

Rio  Grande  near— Continued. 

discharge 42 

diacharge,  monthly 43 

gage  heights 42 

rating  table 43 

San  Mairial,  N.  Hex., 
Rio  Grande  near: 

description 43-44 

discbarge ^ 44-^ 

discharge,  daily 48 

dischaigc.  monthly 48 

gage  heights 47 

San  Saba,  Tex., 

San  Saba  River  at : 

description 29-30 

gage  heights 30 

San  Saba  River  at— 
San  Saba,  Tex. : 

description 29-30 

gage  heights 30 

Santa  Rosa.  N.  Mex.. 
Pecos  River  at : 

description 93-94 

discharge 94 

gage  heights 94 

S&nta  Rosalie  Ranch,  Tamaulipas.  Mexico, 
Rio  San  Juan  near: 

description 87 

discharge 88-89 

gage  heights 90 

••  Second- feet  per  square  mile."  definition  of  3 

■  Second-foot,"  definition  of 3 

Single  point  method  of  measuring  discharge, 

description  of 9 

Slope  method   of  measuring  stream  flow, 

description  of 6 

Stream  flow,  field  methods  of  measuring . . .    6-10 
Subsurt'ace  measurements,  method  of  mak- 
ing          9 


T.  Page. 

Tables,  explanation  of 4 

Taylor-Moore  ditch  near— 
Roswell,  N.  Mex. : 

description 120 

discharge 120 

discharge,  monthly 121 

gage  heights 121 

rating  table 121 

Trinity  River  at— 
Riverside,  Tex. : 

description 17-18 

discharge 18 

discharge,  monthly 19 

gage  heights 18 

Trinity  River  basin : 

description 17 

U. 
Uvalde,  Tex., 

I.>eona  River  at: 

description 35 

discharge 35 

V. 

Velocity  method  of  measuring  stream  flow, 
description  of 7-10 

Vertical  integration  method  of  measr.ring 
discharge,  desc^ription  of 9 

Vertical  velocity  cur\'e  method  of  measuring 
discharge,  description  of 9 

W. 
Waco,  Tex., 

Brazos  River  at: 

description 19 

discharge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

Weir  method   of  mea.suring   itream   flow, 

description  of 6-7 

Weir  station,  construction  of  ruting  table 
for 10 
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CUSSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  174.] 

The  publications  of  the  Unitetl  States  Geological  Survey  consint  of  ( 1 )  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Paj)erH;  (4)  Bulletins;  (5)  Mineral 
Ite^ources;  (6)  Water-Supply  and  Irrigation  Pai>ers;  (7)  Topographic;  Atlas  of 
United  States,  folios  and  se])arate  sheets  thereof;  (8)  Geologic  Atlas  of  Unite<l 
States,  folios  thereof.  The  classes  numlx*re<l  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributeil  free.  A  circular  giving  complete  lists  may  l)e  ha<l 
on  application. 

Most  of  the  above  publications  may  \ye  obtained  or  con8ulte<l  in  the  following  ways: 

1.  A  limite<l  number  are  delivered  to  the  Dire<tor  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7,  an<l  8),  on  a]>plication. 

2.  A  certain  number  are  deliverefl  to  Senators  and  Kepresentatives  in  Conaress, 
for  distribution. 

3.  Other  copies  are  deposite<l  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  puldications  are  furnisheil  to  the  princijml  public 
libraries  in  the  large  cities  throughout  the  Ignited  States,  where  they  may  l)e 
consulteil  by  those  interestecl. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Pajiers  treat  of  a- variety  of 
subjects,  aud  the  total  numl)er  issuecl  is  large.  They  have  therefore  )>een  cla.'^sified 
into  the  following  series:  A,  F/Conomic  geology;  B,  Descriptive  ge<dogy;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  K,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  1,  Irrigation;  .1,  Water 
storage;  K,  Pmnping  water;  L,  (Quality  of  water;  M,  (Jeneral  hydrograj)hic  investi- 
>»tions;  N,  Water  power;  O,  Underground  waters;  P,  H yd rographic  progress  rejMirty. 

fkmi  /*.— The  hydrographic  progress  reports  contain  the  result.s  of  stream  measurements.  A 
repr)n  is  L««ue<l  for  ever>- calendar  year,  containing  the  results  of  data  collected  during  that  year. 
Th€?«  reports  were  first  publisheti  as  a  part  of  the  Director's  annual  refwrt  or  as  a  bulletin:  they  are 
DOW  published  «us  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  years,  of  thf  publiea- 
tJoa«  containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  these  rep<jrts 
(l^**«-l9Cei  is  published  as  Water-Supply  Paper  No.  119. 
1H8S  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  IK 

1890.  Twelfth  Annual  Report,  Part  II. 
IS91.  Thirteenth  Anntial  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131:  Sixteenth  Annual  Report,  Part  fl. 

1895.  Bidleiin  No.  140. 

1896.  Water-Supply  Paper  No.  11:  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Nos.  15  and  16:  Nineteenth  Annual  HeiMjrt.  Part  IV. 

1898.  Water-Supply  Pai>erB  Nos.  27  and  28:  Twentieth  Annual  RuiMirt.  Part  IV. 

1*<99.  Water  Supply  Papers  Nos.  35,  3r>,  37,  38,  and  39:  Twenty-first  Annual  Rei»ort.  Part  IV. 

1900.  Water-supply  Papers  Nos.  47.  4h.  49^  50,  51,  and  52;  Twenty-Reconil  Annual  Rei>ort.  Part  IV. 

1901.  Eaj<t  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
We«iof  Mississippi  Wver,  Water-Supply  Papers  Nos.  G6  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  an<l  Kl 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 
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II  SERIES    LIST. 

1903.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124,  125,  12C,  127.  128,  and  129. 
West  of  Mississippi  River,  Water-Supply  Papers  >'o8.  130, 131,  132,  133,  IW.  and  136. 

1905.  East  of  Mississippi  River.  Nos.  165,  166,  167,  168, 169,  170,  and  171. 
West  of  Mississippi  River,  Nos.  171,  172,  173,  174.  175, 176, 177,  and  178. 

The  Geological  Survey  and  the  Reclamation  Service  have  suboffices  in  different  f>arts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  \)e  obtained  on  a)*plication.    These  oflBces  are  located  as  follows: 

Boston,  Mass.,  6  Beacon  street;  Utica,  N.  Y.,  76  Arcade;  Atlanta,  Ga.,  409  Temple  court;  Austin. 
Tex.,  University  of  Texas:  Chicago,  111.,  876  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody,  Wyo.; 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeles,  Cal..  1108  Braly  Build- 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR   1905. 

PART  XI. 


By  M.  C.  HiNDERLiDEB  aiid  G.  L.  Swendsen. 


INTRODUCTION. 
ORGANIZATION  ANI>  SCOPE  OF  ^WORK. 

"Rie  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collecton  of 
facts  ooDceraing  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the  time  it 
peaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888,  when 
an  instniction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appropriation 
for  gaging  streams  was  made  by  the  act  of  August  18, 1894,  which  contained  an  itemof  $12,.500 
"for  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  including 
the  investigation  of  undei^ground  currents  and  artesian  wells  in  the  arid  and  semiarid  sec- 
tions."   (28Stat.L.,p.398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the  follow- 
ing table: 

Amtud  appropriations  for  hydrographic  sunyeya,  fiscal  years  ending  June  SO,  1896  to  1906. 


WW $12,500 

1»6 20,000 

W>7 50,000 

^ 60.000 

^ 50,000 

i«0 50,000 


1901 $100,000 

1902  100, 000 

1903 200,000 

1904 200,000 

1905  200.000 

1906  200,000 


Asa  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at  the 
8MQe  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  standard  methods  and 
'^y  groupbg  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a  corps  of 
assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
oi  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  1  nformation  is  also  col- 
lected concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc.,  which 
^*y  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrography  of 
iveiy  important  river  basin  in  the  United  States  and  is  of  direct  value  in  the  commercial  and 
•gricultural  development  of  the  country. 

Ifl  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it  is 
maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If  the 
water  is  to  be  used  for  power  special  effort  is  made  to  obtain  information  concerning  the 
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minimum  flow ;  if  water  is  to  be  stored  the  maximum  flow  receives  special  attention.  In  all 
sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  statistical  pur- 
poses, to  show  the  conditions  existing  through  long  periods.  They  are  also  used  as  pri- 
mary stations  and  their  records  in  connection  with  short  series  of  measurements  serve  as 
bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year 
and  an  exceptionally  lai^e  number  of  miscellaneous  measurements  and  special  investigations 
were  made.  The  "  Report  of  Progress  of  Stream  Measurements,"  which  contains  the  results 
of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers,  Nos. 
165  to  178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  River  drainages.  ^ 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages. 

No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico  drainages. 

No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage  above  Yuma. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  In  California  and  Colorado  River  drainage  below 

Gila  River. 
No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the  drain- 
ages of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have  been 
again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress  Report 
has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for  one  or 
more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been  redivided, 
and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

List  of  drainage  basins  in  tJie  United  Statts. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Presumpscot. 

Saco. 

Merrimac. 

Connecticut. 

Blackstoue. 


NORTUERN  ATLANTIC   DRAINAGE   BASINS. 

Thames. 

Housatonic. 

Hudson. 

Passaic 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 


SOUTHERN  ATLANTIC  DRAINAGE   BASINS. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 


Great  Pedee  (Yadkin), 

Santee. 

Savannah. 

Ogeechee. 

Altamaha. 

Minor  southern  Atlantic. 


Digitized  by 


Google 


1 


U.  S.  GEOLOGICAL  SURVEY 


WATER-SUPPLY   PAPER   NO.  T75     PL.  I 


:3"  71''  60 '  67** 


Digitized  by 


Google 


Digitized  by 


Google 


DEFINITIONS. 


EASTERN  OULF  OF  MEXICO  DRAINAGE   BASINS. 


SawanM. 

AppUtcbicoIa. 

Mobile. 


Pearl. 

Minor  eastern  Gulf  of  Mexico. 


EASTERN  MISSISSIPPI  RIVER   DRAINAGE   BASINS. 


Lower  eastern  Mississippi. 
Ohio. 


JwAke  Superior. 
Lake  Michigan. 
Lake  Huron.' 
Uke  St  Clair. 
Lake  Erie. 


Upper  eastern  Mississippi. 


ST.   LAWRENCE   DRAINAGE   BASINS. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlaln  (Richelieu  River). 

Minor  St.  Lawrence. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE   BASINS. 


Upper  western  Mississipppi. 

Missouri 

Meramec 


Sabine. 
Neches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


Wasatch  Mountains. 
Humboldt. 


Southern  Pacific. 
San  Francisco  Bay. 
Northern  Pacific. 


j   Lower  western  MississippL 
j   Arkansas. 
I   Red. 

WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 


Guadalupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  western  Gulf  of  Mexico. 


COLORADO  RIVER  DRAINAGE   BASIN. 
THE  GREAT  BASIN. 


Sierra  Nevada. 

Minor  streams  in  G  reat  Basin. 


PACIFIC  COAST  DRAINAGE   BASINS. 

I  Columbia. 
Puget Sound. 


HUDSON  BAY  DRAINAGE   BASINS 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream,  the  "run-off"  or  •'discharge,"  is  expressed  in 
Ttrious  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  Tlie^ 
terms  may  be  divided  into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second-feet, 
gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  sfjuare  mile;  and  (2)  those 
which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre-feet. 
They  may  be  defined  as  foUows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge 
of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  I  foot  per  second.  It  is 
generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "miner's  inch"  is  the  rate  of  discharge  of  water  that  passes  through  an  orifice  1  inch 
square  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irri- 
gators throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In 
niost  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  .second-foot. 

"Second-feet  per  square  mile"  is  applied  to  the  average  num)>er  of  cubic  feet  of  water 
flowing  per  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off 
is  distributed  uniformly  both  as  regards  time  and  area. 
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"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the  sur- 
face. It  is  used  for  comparing  run-off  with  rain  fall,  which  is  usually  expressed  in  depth  in 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover 
an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irriga- 
tion work.  There  is  a  convenient  relation  between  the  se-cond-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-feet. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  foUowing  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facta 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as  possi- 
ble, a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that  would 
be  factors  in  using  the  dat-a  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  area  of  cross  sec- 
tion, the  mean  velocity,  the  gage  height,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the  ta- 
ble represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At  most 
stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  givas  discharges  in  second-feet  corresponding  to  each  stage  of  the  river  as 
given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
charge larger  than  given  in  this  column.  Likewise,  in  the  column  of  "Minimum, "  the  quan- 
tity given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest  The  column 
headed  "Mean  "  is  the  average  flow  tor  each  second  during  the  month.  On  this  are  based 
the  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

Fundamental  rides  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  Ail  items  of  computation  should  he  expressed  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  percent  of  error 
is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  he  rejected. 

4.  In  reducing  the  numl>er  of  significant  figures,  or  the  numl)er  of  decimal  places,  by  dropping  the  last 
figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  Is  less  than  6,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(6)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  6,  drop  it  and  increase  the  preceding  fig- 
ure by  1.    Example:  1,827.6  becomes  1.828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even  figure,  drop  the  5. 
Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  drop  the  5 
and  increase  the  preceding  figure  by  1^    Example:  1,827.5  becomes  1,828. 
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CONVENIENT   EQUIVALENTS.  O 

Special  rtUet  for  computation. 

1.  Rattng  tables  are  to  be  coaatructed  as  closely  as  the  data  on  which  they  are  based  will  warrant. 
No  dficimala  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

1  DaUy  discharge*  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  sec- 
ond-feet.   Between  100  and  10,000  second-feet  the  last  figure  in  the  monthly  mean  shall  be  a  significant 
figure.   This  also  applies  to  the  yearly  mean. 
i  Sec6nd-feet  per  square  mile  and  depth  in  Inches  for  the  Individual  months  shall  be  carried  out 

to  at  least  three  significant  figures,  except  In  the  case  of  decimals  where  the  first  significant  figure  Is 

preceded  by  one  or  more  naughts  (0).  when  the  quantity  shall  be  carried  out  to  two  significant 

figUTW.    Example:  1J25;  0.125;  0.012;  0.0012.    The  yeariy  means  for  these  quantities  are  always  to  be 

eipwBsed  in  three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  aecond-foot  equals  38.4  Colorado  miner's  Inches. 
1 8econd-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
64^272  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  deep.  13.572  inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
lOOCaliforaia  miner's  Inches  equal  15  United  States  gallons  per  second. 
100  California  miner's  inches  equal  77  Colorado  miner's  inches. 
lOOCaliforaia  miner's  inches  for  one  day  equal  4  acre-feet. 
100  Colorado  miner's  Inches  equal  2.60  second-feet. 

100 Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second,  nearly. 
100  Colorado  miner's  inches  equal  130  California  miner's  Inches. 
100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 
100  United  States  gallons  per  minute  equal  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot. 
1W).000  United  States  gallons  per  day  equal  1.55  second-feet. 
IMOOO  United  States  gallons  equal  3.07  acre-feet. 
1.000,000  cubic  feet  equal  22.95  acre-feet. 
1  acre-foot  equals  325.850  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  Inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  Inch  equals  2.54  centimeters. 
1  foot  equals  0.3048  meter. 
1  yard  equals  0.91 44  meter. 
1  mile  equals  1.60935  kilometers. 

Imileequals  1.760  yards;  equals 5,280 feet;  equals 63,360 Inches. 
1  >quare  yard  equals  0.836  square  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43.560  square  feet;  equals  4,840  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  250  hectares. 
1  square  mile  equals  2M  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  equals  7.48  gallons;  equals  0.804  bushel. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  yard  equals  0.7646  cubic  meter. 
1  cubic  mile  equals  147.198.000,000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  year. 
1  gallon  equals  3.7854  liters. 
1  gallon  equals  8.36  pounds  of  water. 
1  gallon  equals  231  cubic  inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 
1  avoirdupois  pound  equals  7,000  grains. 
1  troy  pound  equals  5,760  grams. 
1  meter  equals  39.37  Inches.    Log.  1.5051654. 
J  meter  equals  3.280833  feet.    Log.  0.5159842. 
1  meter  equals  1.093611  yards.    Log.  0.0388629. 
1  Idiometer  equals  3,281  feet;  equals  five-eighths  mile,  neariy. 
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6  STREAM    MEASUREMENTS    IN    1905,   PART   XI. 

1  square  meter  equals  10.764  square  foet;  equals  1.196  square  yards. 

1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 

1  liter  equals  1.0567  quarts. 

1  gram  equals  15.43  grains. 

1  kilogram  equals  2.2046  pounds. 

1  tonneau  equals  2,204.6  pounds. 

1  foot  per  second  equals  1.097  kilometers  per  hour. 

1  foot  per  second  equals  0.68  mile  per  hour. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilogram  per 

square  centimeter. 

Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 

1  horsepower  equals  550  foot-pounds  p>er  second. 

1  horsepower  equals  76  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.8  feet. 

IJ  horsepowers  equal  about  1  kilowatt. 

Spc   ft    V  fall  in  fftfit 
To  calculate  water  power  quickly:  "ir^- '"-i^-A""^^^^^''— net  horsepower  on  water  wheel,  realizing 

80  per  cent  of  the  theoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  mmute  equals  0.4025  1}  fi*:  Z=I6iigth 
of  weir  in  inches;  A=head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1  :  125000.  1  mile=0.50688  inch. 
Scale  1  :  90000,    1  mile=O.70400  inch. 
Scale  1  :  62500,    1  mile=l. 01376  Inches. 
Scale  1  :  45000.    1  mile=l  .40800  inches. 

FIELD  METHODS  OF  MEASURING  STREAM  FL.O\^. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are 
given  in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual  U.  S.  Geological 
Survey)  and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use 
this  report  may  readily  become  acquainted  with  the  general  methods  employed,  the  fol- 
lowing brief  description  is  given : 

Streams  may  be  devided  with  respect  to  their  physical  conditions  into  three  classes — (1) 
those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low  or 
high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based  and 
thq  methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — ( 1 ) 
by  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter's  formulas; 
(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the 
area  of  the  cross  section.  The  method  chosen  for  any  case  depends  on  the  local  physical 
conditions,  the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that 
the  record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be 
used  in  the  Chezy  formula  v=c\/  rs.  This  has  been  utilized  by  Kutter,  both  in  developing 
his  formula  for  c  and  in  determining  the  values  of  the  coefficient  n  which  appears  therein. 
The  results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing 
to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be 
used  in  Kutter's  formula.  The  moat-common  use  of  this  method  is  in  estimating  the  flood 
discharge  of  a  stream  when  the  only  dat^  available  are  the  cross  section,  the  slope  as  shown 
by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method, — ^Wlien  funds  arc  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suit- 
ably situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow. 
Tlie  conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those 
relating  to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diver- 
sion and  use  of  the  water  around  and  through  the  dam. 
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FIELD   METHODS    OF   MEASUBING    FLOW.  7 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  backwater 
will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable  magnitude;  (c) 
topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (e)  crests  of  a 
type  for  which  the  coefficients  to  be  used  in  Q  =c  hh^,  or  some  similar  standard  weir  formula, 
are  known  (see  Water-Supply  Paper  No.  150);  (f)  either  no  flash  boards  or  exceptional 
care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  he  no  diversion  of  water  through  or  around  tlie  dam.  Generally, 
however,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  estimates,  the  amount  of  water  diverted  should 
be  reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 
either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
make  or  which  have  been  rated  as  meters  under  working  conditions  and  so  installed  that 
the  gate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  bo 
accurately  olwerved. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
estimates  of  flow  will  not  involve  for  a  critical  stage  of  considerable  duration  the  use  of  a 
head  on  a  broad-created  dam  of  less  than  6  inches.  Moreover,  when  all  other  conditions 
are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
results  ar^  to  b  •  obtained. 


Fio.  1.— Cable  station,  shbwing  section  of  river,  car,  gage,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  period  of  ice  and  floods  and  the  disadvantages  of  unr4Ttttinty  of  coeflicient  to 
be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  Tliis  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  .s^'ction.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  l)ed,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  Tlie  area  depends  on  the  contour  of 
the  bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the 
velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
charge by  velocity  measurements  in  order  that  the  data  may  have  the  required  degnu-  of 
accuracy.  Their  essential  requirements  are  practically  the  same  whether  the  veUM'ity  is 
determined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
*'ater,  or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character,  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  l3e  so  far  removed  from  the  ('(Tects  of  tributary  streams  and  dams 
or  other  artificial  obstructions  that  the  gage  height  shall  bo  an  index  of  the  discharge. 
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8  STREAM   MEASUREMENTS   IN   1905,  PART   XI. 

Certain  permanent  or  semipermanent  structures  usually  referred  to  as  ''equipment"  are 
generally  appurtenant  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctua- 
tions of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  perma- 
nent marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where 
the  current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  posi- 
tion in  the  water.  As  a  rule  the  stations  are  located  at  bridges  if  the  channel  conditions 
are  satisfactory,  as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of 
the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  afl'ected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  case 
of  all  surface-float  measurements,  coefficients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions 
are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to 
pass  over  the  "  run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  dischai^e 
measurement  a  large  number  of  velocity  determinations  are  made  at  difl'erent  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  determined. 
This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the  distances 
from  the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A  curve  through  these 
points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the  mean  time  for  the 
whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and  its  axis  by  the 
width.    The  length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  wat-er  causes  it  to  revolve,  and  a  device  for  recording  or  indicat- 
ing the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing 
the  meter  through  still  water  for  a  given  distance  at  difl'erent  s[)eeds  and  noting  the  number 
of  revolutions  for  each  nm.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  and 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by  wading,  and 
gaging  stations  may  b«  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cable 
station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  ofl"  on  a  lino  perpendicu- 
lar to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are  observed  are 
known  as  mettsuring  f>oints,  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to  20 
feet,  depending  on  the  size  and  conditions  of  the  stream.  Perpendiculars  dropped  from  the 
measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or  pair  of  strips  the 
mean  velocity,  area,  and  discharge  are  determined  independently,  so  that  conditions 
existing  in  one  part  of  the  stream  may  not  l)e  extended  to  parts  where  they  do  not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  genenil  use — 
mulliple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity  curve, 
0.2  and  0.8  depth,  and  top,  bottom,  and  mid-depth. 


Digitized  by 


Google 
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In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in  each 
rertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velocities 
as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity  curve  is  develope-d.  This  curve  shows  graphically  the  magnitude 
and  change  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  me-an  velocity  in 
the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity  curve  and  its  axis 
by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  complete  measurement 
by  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for  purposes  of  com- 
parison and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
that  vertical.  Assuming  that  the  vertical  velocity-curve  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely)  the 
mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions  show 
that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open- water 
conditbns  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and  moreover 
the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by 6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2, 0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread  of 
mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean  velocity 
has  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of  mean 
Telocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  the  majority  of 
measurements.  A  large  number  of  vertical  velocity-curve  measurements  taken  on  many 
streams  under  and  varying  conditions  show  that  the  average  coefficient  for  reducing  the 
velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1  foot 
below,  or  low  enough  to  be  out  of  the  effect  of  wind  or  other  disturbing  influences.  This  is 
known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken  at  the 
aibsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95  depending  on  the  stage, 
Telocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
method  is  especially  adapted  for  flood  measurements  or  when  the  velocity  is  so  great  that 
the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
from  the  surface  to  the  bottom  and  back  iigain  to  the  surface,  and  noting  the  number  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
Telocity  at  each  point  in  the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of  a 
stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  general 
contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
uaially  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either  by 
osing  the  meter  and  cable,  or  by  a  special  sounding  line  or  rod.  For  streams  with  perma- 
nent beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  from 
them  any  change  which  may  have  taken  place  in  the  bed  of  the  stream  C4in  l)e  detected. 
They  are  also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
various  points  of  measurement,  the  measuring  section  is  divided  into  elementary  strips,  as 
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shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those 
for  the  various  strips,  and  the  mean  velocity  \a  obtained  by  dividing  the  total  discharge  by 
the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  .stream  is  diflicult,  owing  to  diversity  and 
instability  of  conditions  during  thc^  wint<»r  period,  and  also  to  lack  of  definite  information 
in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make 
frequent  discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-curve 
method  and  to  keep  an  accurat<^  record  of  the  conditions,  such  as  the  gage  height  to  the 
surface  of  the  water  as  it  ri.ses  in  a  hob  cut  in  the  icx^,  the  thickness  and  character  of  the  ice, 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  construct- 
ing a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  con- 
sidering in  addition  to  gage  heights  and  discharge  varying  thickness  of  ice.  Such  data  as 
are  available  in  regard  to  this  subject  are  published  in  Water-Supply  Paper  No.  146,  pp. 
141-148. 

OFFICE  METHODS  OF  COMPUTING  RtTN-OFF. 

There  are  two  principal  methods  of  estimating  run-ofl",  depending  on  whether  or  not  the 
bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  is 
the  construction  of  the  rating  table,  which  shows  the  discharge  corresponding  to  any  stage 
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Fig.  2.— Hating,  area,  and  niean-vekxity  curves  for  South  Fork  of  Skykomlah  River  near  Index.  Wash. 

of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount 
of  wat<T  flowing.  The  const  met  ion  of  the  rating  table  depends  on  the  method  used  in 
mejusiiring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
The  roeflicients  to  l><»  us<>d  in  its  application  depend  on  the  type  of  dam  and  other  condi- 
tions near  its  crest.  After  ins<'rting  in  the  weir  formula  the  measured  length  of  crest  and 
a.ssume(l  c<M»fFirient  the  discharge  is  computed  for  various  heads  and  the  rating  table  con- 
structed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are 
the  results  of  the  dischaige  measurements,  which  include  the  record  of  stage  of  the  river  at 
the  time  of  niea.su rement,  the  area  of  the  cross  section,  the  mean  V(  locity  of  the  current, 
and  the  cjuantit y  of  \va((  r  flowinr;.  A  thorough  knowledge  of  the  conditions  at  and  in  the 
vicinity  of  the  station  is  also  new^ssarv. 
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The  construction  of  the  rating  tabic  depends  on  the  following  laws  of  flow  for  open  per- 
manent channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at  or^ 
near  the  gaging  station  remains  constant.     (2)  The  discharge  will  be  the  same  whenever 
the  stream  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  be 
neglected.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

llie  platting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as 
ordinates  and  dischai^,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which 
show  the  dischai^,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the 
development  of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge 
measurements  to  cover  the  range  of  the  stage  of  the  stream.  •  Fig.  2  shows  a  typical  rating 
curve  with  its  corresponding  me^n  velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  change  pf  these  factors  the  curve  may  be  either  a  straight 
line,  convex,  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity-curve 
will  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages 
beyond  the  hmits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the 
area  curve  in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating 
table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  dischai^e  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may  however,  best  be  located  between  and  beyond  the  meas- 
urements by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  nor- 
mal conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  dischai^ge  for  each  tenth  or  half  tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then 
taken  and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams 
of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
dischai^  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rougli  approxi- 
mations. For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
floods  rating  tables  can  be  prepared  for  periods  between  such  changes  and  satisfactory 
rtsilts  obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are 
taken  soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as 
the  Colorado  and  Rio  Grande,  discharge  measurements  should  be  made  every  two  or  three 
days  and  the  discharges  for  intervening  days  obtained  either  by  interpolation  modified  by 
gage  heights  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nine- 
teenth Annual  Report  of  the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in 
the  Engineering  News  of  April  21,  1904.  This  method  or  a  grapliical  application  of  it  is 
also  much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 

COOPERATION  AND  ACKNOWLEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  loc^l 
hydrographers.  Acknowledgment  is  extended  to  other  persons  and  corporations  who 
bave  assisted  local  hydrographers  or  have  cooperated  in  any  way,  either  by  furnishing 
wcords  of  the  height  of  water  or  by  assisting  in  transportation. 
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The  foUowing  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  district 
hydrographers  and  others  who  have  assisted  in  furnishing  and  preparing  the  data  con- 
tained in  this  report: 

yl  rf  zona— District  hydrographer,  W.A.  Farlsh,**  assisted  by  n.  S.  Reed,  W.  Richins,  O.  RIchins,  R.H 
Ross,  H.  R.  Fry,  F.  Asplind,  Prof.  G.  E.  P.  Smith,  R.  L.  Newman,  and  E.  O.  Blades. 

California.— Tho  hydrographic  work  of  the  United  Slates  Geological  Survey  in  the  Colorado  River 
drainage  in  California  has  been  carried  on  in  cooperation  with  the  State  under  the  direction  of  Super- 
vising Engineer  J.  3.  Lippincott.^  assisted  by  Engineer  W.  B.  Clapp. 

CotortMto.— District  and  resident  engineer,  M.  C.  Hinderlider,'-  assisted  by  R.  I.  Meeker,  William  A. 
Lamb,  H.  G.  Graham,  A  A.  Weiland,  O  H.  Timmerman,  Mclvin  Beeson.  Thomas  E.  Brick,  and  F.  L. 
Meeker.  Acknowledgments  are  due  the  Denver  and  Rio  Grande,  Colorado  and  Southern,  Burlington 
and  Missouri  River,  and  Union  Pacific  railroads  for  transportation  furnished  to  the  district  hydrog- 
rapher  and  assistants.  Acknowledgments  are  also  duo  the  Denver  Union  Water  Company  for  the  use 
of  their  reservoir  as  a  rating  station  for  current  meters. 

Nerada.— The  hydrographic  work  In  this  section  has  been  carried  on  in  cooperation  with  the  State  by 
Henry  Thurtell,**  State  engineer,  assisted  by  W.  A.  Wolf,  .1.  T.  Shaw.  R.  A.  Craig,  O.  F.  Heizer,  H.  H. 
Church,  and  L.  A.  WooUey.  Acknowledgment  is  due  to  the  Southern  Pacific  Company  for  transporta- 
tion furnished  to  the  district  hydrographer  and  assistants,  and  also  to  the  San  Pedro  Los  Angeles,  and 
Salt  Lake  Railroad  for  transportation  furnished  to  the  State  engineer. 

NriP  Mexico.— Tho  hydrographic  work  in  the  northern  portion  of  this  Territory  was  carried  on  under 
the  direction  of  the  district  hydrographer,  M.  C.  Hinderilder,  assisted  by  R.I.Meeker  and  O.H.Tim- 
merman.  Acknowledgments  are  due  the  Denver  and  Rio  Grande  Railroad  for  transportation  for  R.  1. 
Meeker. 

UfoA.— Engineer  George  L.  Swendsen,*  assisted  by  W.  G.  Swendsen,  acting  hydrographer,  and  A.  B. 
Larson.  Acknowledgments  are  due  to  the  Oregon  Short  Line,  Denver  and  Rio  Grande,  and  San  Pedro, 
Los  Angeles  and  Salt  Lake  railroads  for  transportation:  to  the  Telluride  Power  Company,  the  Span- 
ish Fork  and  Payson  canal  companies,  the  Sevier  River  water  users,  and  State  Engineer  C.  Tanner; 
also  to  Doctor  Hyatt,  of  the  United  States  Weather  Bureau,  for  material  assistance  in  field  observa- 
tions. The  Salt  Lake  dally  papers  have  continued  their  interest  by  following  conditions  very  closdy. 
The  hydrographic  work  In  the  Uinta  Indian  Reserve  and  on  upper  Green  River  in  Utah  has  been  car- 
ried on  under  the  direction  of  the  district  hydrographer,  M.  C.  Hlnderlider,  by  the  resident  hydrog- 
rapher, Howard  S.  Reed,  with  headquarters  at  Fort  Duchesne. 

Wyoming.— The  hydrographic  work  in  this  State  has  been  carried  on  under  the  direction  of 
the  district  hydroprapher,  M.  C.  Hlnderlider,  and  by  the  resident  hydrographer,  A.J.  Parshall. 
Acknowledgments  are  due  the  Union  Pacific  Railroad  for  annual  passes  over  its  lines  in  Wyoming  for 
the  resident  hydrographer. 

GENERAL  DESCRIPTION  OF  COLORADO  RIVER  DRAINAGE  BASIN. 

Colorado  River  is  formed  in  the  southeastern  part  of  Utah  by  the  junction  of  Grand  and 
Green  rivers.  Green  River  is  lai^er  than  the  Grand  and  is  the  upward  ^ntinuation  of  the 
Colorado.  Including  the  Green  the  entire  length  of  the  Colorado  is  about  2,000  miles.  The 
region  drained  is  about  800  miles  long,  varies  in  width  from  300  to  500  miles,  and  contains 
about  300,000  square  miles.  It  comprises  the  southwestern  part  of  Wyoming,  the  western 
part  of  Colorado,  the  eastern  half  of  Utah,  practically  all  of  Arizona,  and  small  portions  of 
California,  Nevada,  New  Mexico,  and  old  Mexico.  Most  of  this  area  is  arid,  the  mean 
annual  rainfall  being  about  8 J  inches.  The  streams  receive  their  supply  from  the  melting 
snows  on  the  high  mountains  of  Wyoming,  Utah,  and  Colorado. 

There  are  two  distinct  portions  of  the  basin  of  the  Colorado.  The  lower  third  is  but 
little  above  the  level  of  the  sea,  though  here  and  there  ranges  of  mountains  rise  to  ele- 
vations of  2,000  to  6,000  foot.  Tliis  part  of  the  vall?y  is  bounded  on  the  north  by  a  line 
of  cliffs  whicli  present  a  bold,  often  vertical,  stop  hundreds  or  thousands  of  feet,  to  the 
table-land  above.  The  upper  two-thirds  of  the  basin  stands  from  4,000  to  8,000  feet 
above  sea  level,  and  is  bordered  on  the  east,  west,  and  north  by  ranges  of  snow-clad  moun- 
tains which  attain  altitudes  varying  from  8,000  to  14,000  feet  above  sea  level.  Through  this 
plateau  the  Colorado  and  its  tributaries  have  cut  narrow  gorges  or  canyons  in  which  they 
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flow  at  almost  inaccessible  depths.  At  poiats  where  lateral  streams  enter,  the  canyons  are 
broken  by  narrow,  transverse  valleys,  diversified  by  bordering  willows,  clumps  of  box  elder, 
and  small  groves  of  cottonwood.  The  whole  upper  basin  of  the  Colorado  is  traversed  by  a 
labyrinth  of  these  canyons,  most  of  which  are  dry  during  the  greater  portion  of  the  year,  and 
cany  water  only  during  the  melting  of  the  snow  and  the  brief  period  of  the  autumnal  and 
spnng  rains. 

Low  mesas,  dry  and  treeless,  stretch  back  from  the  brink  of  the  canyons,  and  beyond  are 
bog  lines  of  brilliantly  colored  cliffs,  scores  or  hundreds  of  miles  in  length  and  hundreds  or 
tbousands  of  feet  in  altitude,  presenting  steep  or  even  vertical  faces  of  rock.  These  clifTs 
forro  a  series  of  terraces,  and  each  marks  the  boundary  "of  some  geological  series  of  strata 
the  edges  of  which  are  exposed,  like  courses  of  masonry,  in  the  scarp  walls  of  the  palisades."  a 
Th»  lateral  extension  of  such  a  line  of  cliffs  is  very  irregular,  sharp  salients  being  projected 
on  the  plains  below  and  deep  recesses  cut  into  the  terraces  above. 

The  region  is  further  diversified  by  short  ranges  of  eruptive  mountains.  A  vast  system 
(^  Bssures  extends  across  the  country,  and  huge  cinder  cones,  red,  brown,  and  black,  stand 
along  the  fissures  and  form  conspicuous  landmarks,  set,  as  they  are,  in  contrast  to  the 
bright  varigated  rocks  of  sedimentary  origin. & 

As  a  matter  of  convenience  the  drainage  area  has  been  divided  into  three  basins:  (I) 
Green  River  basin,  (2)  Grand  River  basin,  and  (3)  Colorado  River  below  the  junction  of 
Grand  and  Green  rivers,  and  each  of  these  basins  is  subdivided  to  allow  the  separate  descrip- 
tion of  branches  of  the  main  river. 

GREEN  RIVER  DRAINAGE  BASIN. 
AREA  AND  EXTENT. 

Green  River  and  its  tributaries  drain  an  area  rudely  triangular  in  outline,  bounded  on  the 
north  and  east  by  the  Wind  River  Mountains  and  the  ranges  forming  the  Continental  Divide, 
30  the  south  and  east  by  the  White  River  Plateau  and  the  Roan  or  Book  ClifTs,  and  on  the 
north  and  west  by  the  Gros  Ventre  and  Wyoming  mountains  and  the  great  Wasaich  Range. 
ITie greatest  length  of  the  basin,  north  and  south,  is  about  370  miles.  In  an  east-west  direc- 
tion it  measures  at  its  widest  point  about  240  miles.  The  total  drainage  area  is  approxi- 
mately 41,000  square  miles. 

'Hie  area  includes  a  large  part  of  western  Wyoming,  northwestern  Colorado,  and  eastern 
Utah.  The  Uinta  and  Uncompahgre  Indian  reservations  are  located  in  this  basin  in  north- 
eastern Utah. 

In  the  following  account  of  the  work  of  the  United  States  Geological  Survey  in  this  region 
Airing  1905  the  basin  has  been  subdivided,  as  a  matter  of  convenience,  the  main  river  being 
deacribed  first  and  the  tributary  streams,  beginning  at  the  headwaters,  afterwards. 

GREEN  RIVER. 

DESCRIPTION  OF  BASIN. 

Green  River  heads  on  the  west  slope  of  t^e  Wind  River  Mountains  in  western  Wyoming, 
its  ultimate  source  being  a  number  of  small  lakes  fed  by  the  glaciers  and  immense  snow 
deposits  always  to  be  found  on  Fremont  and  neighboring  peaks.  For  perhaps  25  miles  the 
river  flows  northwestward  through  the  mountains.  It  then  turns  abruptly  and  runs  in  a 
general  southerly  direction  across  western  Wyoming  into  Utah.  A  few  miles  below  the 
Wyoming-Utah  boundary  another  sharp  turn  carries  the  river  eastward  along  the  Uinta 
Mountains,  through  which  it  breaks  near  the  east  end  of  the  range.  It  then  flows  south- 
ward in  Colorado  for  about  25  miles,  turns  back  into  Utah,  and  continues  to  flow  in  a  south- 
westerly and  southerly  direction  until  it  unites  with  the  Grand  to  form  the  Colorado.  Its 
feogth,  measured  roughly  along  the  course,  is  approximately  425  miles. 


«  Dutton,  C  E.,  Physical  geology  of  the  Grand  Canyon  district:  Second  Ann.  Rept.  U.  S.  Geol.  Sur- 
wy,1882,n.5l. 
»  Powell,  J.  W.,  Exploration  of  the  Colorado  River  of  the  West,  Washington,  1875,  p.  6. 
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14  STREAM    MEA8UEEMENT8    IN    1905,   PART    XI. 

The  topography  of  the  headwater  region  is  rugged  in  the  extreme.  The  Wind  River 
Range  on  the  east  and  the  Gros  Ventre  and  Wyoming  ranges  on  the  northwest  and  west 
gradually  close  in  as  they  extend  southward,  forming  a  basin  comprising  approximately 
7,450  square  miles  in  extent  above  the  gating  station  at  Green  River,  Wyo.  The  upper  part 
of  this  basin  is  very  narrow,  but  southward  the  valley  opens  out  and  near  Fontanelle,  Wye, 
is  several  miles  wide,  with  benches  and  rolling  table-lands  extending  westward  to  the  foot- 
hills of  the  Wyoming  Range  and  eastward  to  the  bluffs  which  hug  the  east  bank  of  the  river. 
At  Green  River  the  valley  is  again  narrow — only  a  few  hundred  yards  in  width — and  for  some 
distance  southward  the  river  runs  between  bluffs  standing  so  close  together  that  no  flood 
plain  is  seen.  Throughout  much  of  its  course  in  Utah  the  Green  flows  through  a  succession 
of  long,  de^p,  narrow  canyons,  with  walls  ranging  in  height  from  a  few  hundred  to  as  many 
thousand  feet,  separated  by  short  valleys  containing  small  tracts  of  arable  lands. 

in  its  upper  course  the  Green  receives  as  tributaries  numerous  streams  heading  in  the 
Wind  River,  Gros  Ventre,  and  Wyoming  ranges  of  mountains,  some  of  them  extending  so  far 
back  into  the  abrupt,  ragged  canyons  that  they  dovetail  with  streams  flowing  in  opposite 
directions.  The  most  important  of  these  tributaries  are  Newfork  River,  Big  Sandy  Creek, 
La  Barge  Creek,  Fontanelle  Creek,  Black  Fork,  and  Henry  Fork. '  South  of  the  Uinta  Moun- 
tains the  first  large  stream  flowing  into  the  Green  is  the  Yampa,  which  comes  in  from  the 
east  at  the  point  where  the  Green  turns  westward  to  reenter  Utah  after  its  southward  journey 
in  Colorado.  Farther  south  Ashley  Creek  and  Uinta  and  White  rivers  discharge  their 
waters  to  the  Green,  Ashley  Creek  and  the  Uinta  from  the  west  and  the  White  from  the  cast. 
Below  this  point  the  only  tributaries  of  importance  are  Minnie  Maud  Creek  and  San  Rafael 
River,  which  enter  from  the  west,  the  latter  at  a  point  about  32  miles  above  the  junction  of 
the  Green  and  the  Grand. 

In  the  foothills  and  in  close  proximity  to  the  main  ranges  of  the  upper  portion  of  the 
basin  the  soil  is  sand  mixed  with  disintegrated  granite,  changing  into  a  light,  sandy  loam  on 
the  rolling  uplands,  and  a  rich  alluvial  deposit  in  the  valleys  adjacent  to  the  waterways. 
Very  little  land  is  under  cultivation,  and  except  in  a  few  favored  localities  the  only  product  is 
hay,  which  j^  consumed  by  the  stock  grazed  on  the  surrounding  hills.  Directly  south  of  the 
Uinta  Mountains,  in  the  region  drained  by  Ashley  Creek  and  Uinta,  Whiterocks,  and 
Duchesne  rivers,  large  tracts  of  excellent  agricultural  land  are  found,  much  of  it  being  com- 
prised in  the  Uinta  Indian  Reservation. 

The  geology  of  this  basin  is  described  in  the  Eleventh  Annual  Report  of  the  United  States 
Geological  and  Geographical  Survey  of  the  Territories  for  1877,  F.  V.  Hayden  in  charge, 
pages  509-G46.  Information  in  regard  to  the  hydrography  is  contained  in  the  first  to  fourth 
annual  reports  of  the  Reclamation  Service  and  in  other  United  States  GeologicaJ  Survey 
reports. 

GREEN  HIVER  AT  GREENRIVER,  WYO. 

This  station  was  established  May  2,  1895,  near  the  pump  house  at  a  point  about  40  feet 
below  the  bridge  of  the  Union  Pacific  Railroad,  at  Greenriver,  Wyo.  Since  that  date  it  has 
been  maintained  continuously,  except  for  a  few  months  during  the  winter  and  during  the 
year  1900. 

The  channel  is  straight  for  about  500  feet  above  and  300  feet  below  the  measuring  section, 
and  the  banks  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is  composed 
of  sand.  During  low-water  periods  the  entire  right  half  of  the  channel  is  a  bed  of  clean  sand, 
shifting  more  or  less  each  year,  and  the  stream  runs  in  a  single  channel  on  the  left;  but  as  the 
water  rises  it  extends  across  the  two  channels  and  under  the  approaches  of  the  bridge.  At 
the  gage  there  are  at  ordinary  stages  two  channels  and  at  times  of  flood  four  channels,  inter- 
rupted, to  some  extent,  by  open  cribs  four  feet  wide,  made  by  spiking  heavy  planks  to  piles 
driven  into  the  bed  of  the  stream,  which  here  is  sandy  but  stable. 
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Discbai^  measurements  are  made  from  the  iron  highway  bridge  about  one-half  mile  below 
the  railway  bridge,  as  the  section  under  the  latter  is  unsatisfactory  for  the  purpose.  The 
initial  point  for  soundings  is  a  deep  notch  cut  in  the  railing  near  the  end  of  the  bridge  on  the 
left  bank. 

The  gage,  which  was  observed  during  1905  by  William  Slater,  is  a  staff  securely  fastened 
to  heavy  submerged  cribbing  on  the  east  bank  of  the  river.  The  bench  mark  is  a  cross  on 
the  third  step  from  the  bottom  of  the  south  end  of  the  east  abutment  of  the  railroad  bridge; 
elevation  12.48  feet  above  the  zero  of  the  gage.  It  has  not  changed  perceptibly  since  so 
placed. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull = Bulletin;  WS= Water-Supply 
Paper): 

Deacriplion:  Ann  18,  iv,  pp  272-273;  Bull  140,  p  200;  W8  16,  p  135;  28,  p  131;  37.  pp  286-287;  50,  pp  366- 
3S7;  66,  p  82;  85.  p  75;  100,  p  124;  133.  p  53. 

Discharg*?:  Ann  18.  iv.  p  274;  Bull  140,  p  200;  W8  16.  p  135;  28.  p  142;  37,  p  287;  66.  p  82;  85.  p.  75;  133, 
p5i 

Discharge,  monthly:  Ann  18,  Iv,  p  275;  19,iv,p3»6;  20.  iv,  pp  378-380;  21,iv,  p302;  Bull  140.  p  201;  WS 
75,  p  164;  85.  p77;  133,  p  56. 

Discharge,  yearly:  Ann  30.  iv,  p  58. 

Gage  heights:  Bull  140,  p  201;  WSll,p70;  16,  p  135;  28.  p  134;  37.  p  287;  SO.  p  367;  66.p83;  85,  p  76;  100, 
p  125;  133.  p  54. 

Hydrographs:  Ann  18,  iv,  p  275;  19. 1  v.  p  396;  20,  iv.  p  381;  21.  iv,  p  303. 

Rainfall  arid  ran-ofl  relation:  Ann  20.  Iv,  p  379. 

Rating  tables:  Ann  18,  iv.  p  274;  19.  iv.  p  395;  Bull  140,  p  201;  28,  p  144;  39.  p  451;  66,  p  173;  85,  p  76; 
133,  p  55. 

Discharge  measurements  ofOreen  River  at  Oreenriver,  Wyo.,  in  1906. 


IhiC. 


Hydrographer. 


March  26 1  A.J.  Parahall. 

ApriJe do 

April  16 do 

April  28 do 

Miyl8 do 

Miiy28 do 

June  12 do 

June  25 do 

June  29 do 

July  25 1 do 

.Augusts t do 

August  16 do 

September  8 . .  J do 


September  23 . 
October  20.... 


.do. 
.do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

FerL 
164 

Sq.ft. 
470 

Ft.  per  sec. 
1.53 

Feet. 
0.88 

163 

470 

1.22 

.85 

164 

535 

1.67 

1.15 

170 

644 

2.13 

1.70 

166 

540 

1.58 

1.15 

234 

907 

2.81 

2.3.5 

289 

1,702 

4.46 

4.00 

284 

1,258 

3.71 

3.05 

284 

1,353 

3.78 

3.25 

240 

919 

2.60 

2.30 

170 

683 

2.03 

1.70 

166 

621 

1.77 

1.40 

164 

562 

1.35 

1.00 

159 

495 

.90 

.55  ' 

160 

509 

.93 

.65 

Dis- 
charge. 

Sec.-ft. 

718 

573 

894 

1,374 

854 

2,546 

7,590 

4,666 

5,116 

2,392 

1,389 

1,103 

759 

445 

476 
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Daily  gage  Tieighij  infeet^  of  Green  River  at  Greenriver,  Wyo.,for  1905. 


1., 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17., 
18., 
19. 
20.. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Apr. 


May.      June. 


July. 


0.8 
.85 


.82 

.85 

.88 

.95 

.92 

.95 

1.05 

1.22 

1.25 

1.2 

1.15 

1.15 

15 

2 

2 

2 

25 
28 
3 

28 
28] 
35"! 
42 
52 
58 


1.42 

1.45 

1.55 

1.72 

1.8 

1.78 

1.7 

1.68 

1.58 

1.55 

1.5 

1.45 

1.35 

1.3 

1.22 

1.18 

1.1 

1.15 

1.3 

1.5 

1.68 

1.72 

1.88 

1.98 

2.2 

2.3 

2.3 

2.42 

2.58 

2.72 

2.75 


2.65 

2.68 

2.85 

3.12 

3.48 

3.7 

3.95 

3.78 

3.7 

3.95 

4.08 

3.95 

3.72 

3.48 

3.65 

3.9 

4.0 

4.0 

4.2g 

3.95 

3.6 

3.25 

3.05 

3.0 

3.02 

3.1 

3.15 

3.22 

3.32 

3.4 


3.4 

3.3 

3.32 

3.22 

3.08 

3.02 

2.95 

2.88 

2.82 

2.8 

2.72 

2.65 

2.62 

2.7 

2.72 

2.75 

2.75 

2.78 

2.72 

2.68 

2.6 

2.55 

2.45 

2.42 

2.32 

2.22 

2.2 

2.15 

2.12 

2.06 

2.0 


Aug.       Sept. 


1.95 

1.9 

1.82 

1.8 

1.75 

1.7 

1.65 

1.65 

1.6 

1.58 

1.55 

1.5 

1.45 

1.45 

1.45 

1.38 

1.32 

1.28 

1.2 

1.15 

1.2 

1.2 

1.2 

1.2 

1.25 

1.2 

1.2 

1.15 

1.2 

1.2 

1.2 


1.2 

1.2 

1.2 

1.2 

1.25 

1.28 

1.22 

1.2 

1.15 

1.1 

1.02 
.92 
.82 
.75 
.72 
.7 
.65 
.65 
.65 
.6 
.6 
.55 
.55 
.55 
.5 
.5 
.5 
.55 
.58 
.62 


Oct. 


0.7 
.75 
.8 
.78 
.75 
.72 
.7 
.7 
.65 
.65 
.65 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.58 
.55 
.55 
.55 
.55 
.55 
.55 
.52 
.5 
.5 
.5 
.55 
.55 


Station  rating  table  for  Green  River  at  Greenriver^  Wyo.^from  April  1  to  October  SI,  1905, 


Gn^ 
height. 

Ftet. 

Discharge.  1 
Second'fcet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
1  height. 

Discharge. 

Feet. 

1 
Second-feet  J 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.50 

420    1 

1.50 

1,160    1 

2.50 

2,910 

3.50 

5,920 

.60 

475 

1.60 

1,265 

2.60 

3,180 

3.60 

6,250 

.70 

.5a5 

1.70 

1,380 

2.70 

3,460 

i        3.70 

6,585 

.80 

600 

1.80 

1,510    1 

2.80 

3,745 

3.80 

6,920 

.90 

670 

1.90 

1,655 

2.90 

4,035 

3.90 

7,255 

1.00 

745 

2.00 

1,815    1 

3.00 

4,330 

1        4.00 

7,590 

1.10 

820 

2.10 

1,995 

3.10 

4,635 

4.10 

7,930 

1.20 

900 

2.20 

2,195 

3.20 

4,945 

4.20 

8,270 

1.30 

980  ; 

2.30 

2,415 

3.30 

5,265 

4.30 

8,610 

1.40 

1,065 

2.40 

2,6.55- 

3.40 

5,590 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  15  discharge 
measurements  made  during  1905  and  is  well  defined. 


Digitized  by 


Google 


GREEK   BIVER. 


17 


Estimated  monthly  discharge  ofOreen  River  at  Greenrivery  Wyo.^for  1906. 
[Drainage  area,  7,450  square  miie«.] 


April., 
May- 


Month. 


Jane 

July 

Augufit 

Sq>teniber. 
October.... 


Discharge  in  second-feet. 


Maximum. 


The  period . 


Minimum. 


Mean. 


1,265 

600 

3,602 

820 

8,542 

3,320 

5,590 

1,815 

1,735 

860 

964 

420 

600 

420 

1,582 
5,947 
3,459 
1,122 
639 
486 


Total  in 
acre-feet. 


52,540 
97,270 
353,900 
212,700 
68,990 
38,020 
29,880 


Run-ofT. 


Second-feet 

per  square 

mile. 


853,300 


0.119 
.212 
.798 
.464 
.151 
.086 
.065 


Depth  in 
inches. 


I 


0.133 
.244 


.535 
.174 


.075 


GR££N   RIVER  AT  JENSEN,    UTAH. 

This  station  was  established  November  7, 1903.  It  is  located  at  Jensen  post-office,  about 
300  feet  below  what  is  known  as  Billings  Ferry,  15  miles  from  Vernal.  The  nearest  railroad 
sUtion,  Dragon,  Utah,  is  about  40  miles  distant.  Brush  Creek  enters  the  river  IJ  miles 
above  the  station  and  Ashley  Creek  3  miles  below. 

The  channel  is  straight  for  about  1 ,000  feet  above  and  below  the  station.  The  right  bank 
is  high,  is  composed  of  gravel,  and  will  not  overflow;  the  left  bank  is  low  and  sandy  and 
covered  with  underbrush.  The  bed  of  the  stream  is  sandy  and  shifting.  There  is  but  one 
channel  at  all  stages. 

The  first  discharge  measurements  were  made  from  the  ferryboat,  but  the  station  was 
equipped  with  a  cable  and  car  during  1904.  The  initial  point  for  soundings  is  the  first 
white  mark  on  the  cable  on  the  right  bank. 

The  gage  is  a  vertical  timber  10  feet  long,  braced  to  a  cottonwood  tree  about  10  feet  from 
the  edge  of  the  river.  The  gage  is  referred  to  bench  marks  as  follows:  ( 1)  A  40-pcnny  spike 
driven  into  the  cottonwood  tree  to  which  the  gage  is  attached;  elevation,  10.66  feet  above 
the  zero  of  the  gage.  (2)  A.  40-penny  spike  driven  into  the  southwest  comer  of  Mr.  Billings's 
grain  house  about  3  feet  above  the  ground;  elevation,  25.64  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  Sti^tes  Geological  Survey: 

Dctcription:  100,  pp  123-124;  133,  p  66. 
Discharge:  100,  p  124;  133,  p  57. 
Discharge,  monthly:  133,  p  58. 
Oa«e  heights:  100,  p  124;  133,  p  57. 
Rating  table:  133,  p  58. 

Daily  gage  height f  in  feet,  of  Green  River  at  Jensen,  Utah,  for  1906. 


Day. 

June. 

July. 

Aug. 

Day. 

June. 

July.     Aug. 

1 

8.9 
9.18 
9.59 
9.81 
10.15 
10.4 
11.00 
11.16 

lau 

10.82 
10.06 

6.96 
6.79 
6.73 
6.64 
6.68 
6.40 
6.11 
5.88 
6.60 
5.47 
5.30 

3.89 

3.82 

3.68 

3.6 

3.48 

12.     . 

11.1 
10.88 
10.36 
9.98 
9.75 
9.  r>2 

9.40 
9.4(1 

9.:m 

8.H6 

5.28    

5.2     

5.09    

4.97, 

4.92  1 

4.87! 

4  82 

2 

13 

3 

14 

4 

15 

3 

16 

17 

18 

19 

20 

21 

6... 

7.... 

8 

4.86 
4.86 
4.82 

9 

10 

11.... 

Day.       I  June.  '  July. 


Aug. 


22 

8.28 

23 

7.52 

24 

7.71 

2.'> 

7.66 

26 

7.59 

27 

7.4 

28 

29 

30 

Z.23 
7.09 
6.96 

;n.. 


4.7 

4.52 

4.48 

4.4 

4.25 

4.1 

3.99 

3.93 

4.0 

3.76 
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GREEN    RIVER  AT  OlTRAY,  ITT  AH. 

This  station  was  established  Marcli  23,  1904.  It  is  located  about  500  feet  below  the  ferry 
maintained  by  the  Government  at  Ouray,  Utah.  The  nearest  town  is  Vernal,  Utah,  35 
miles  distant,  and  the  nearest  railroad  station  is  Dragon,  about  35  miles  distant. 

The  channel  is  slighth'  curved  for  about  2,000  feet  above  and  is  straight  for  1,200  feet 
below  the  station.  Both  banks  are  fairly  high  and  timbered.  The  right  bank  overflows  for 
a  short  distance  at  high  stages.  The  bed  is  composed  of  cle^in  sand  and  is  shifting.  The 
stream  is  usually  confined  to  one  channel,  which  changes  as  sand  bars  are  formed  during 
high  water.     The  velocity  is  fairly  good. 

Discharge  measurements  are  made  from  the  Government  ferry  cable,  which  is  suspended 
across  the  river  about  500  feet  above  the  gage.  The  initial  point  for  soundings  is  the  first 
white  mark  on  the  cable  on  the  right  bank  of  the  river. 

The  gage  is  a  staff  securely  driven  into  the  river  bottom  and  spiked  to  a  large  cottonwood 
tree  that  overhangs  the  right  bank.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A 
large  nail  driven  into  the  inside  fac«  of  the  tree  that  supports  the  gage  rod;  elevation,  13.80 
feet  above  the  zero  of  the  gage.  (2)  A  large  nail  driven  into  a  blaze  on  a  root  of  one  of  a 
group  of  large  cottonwood  trees  150  feet  northeast  of  the  gage;  elevation,  13.51  feet  above 
the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  dischaige  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  59-60. 

Daily  gage  height ^  in  feet,  of  Green  River  at  Ouray,  Utah,  for  1905. 


Day.                                       Jan. 

Fob. 

0.8 

Mar. 

Apr. 

May. 

June. 

July. 

1 0 

5 

1.45 

1.15 

4.32 

8.45 

5.75 

2 

') 

.8 

1.55 

1.1 

4.75 

8.75 

5.55 

3 ' 

'i 

.82 

1.72 

1.1 

5.0 

9.25 

5.48 

4 

5 
5 

5 

.88 
.95 

1.0 

1.0 

1.0 

1.0 

1.0 

1.92 

2.0 

1.9 

1.75 

1.5 

1.25 

1.0 
1.0 
1.02 
1.1 
1.02 
.92 
1.0 

5.6 

5.a5 

5.4 

4.82 

4.45 

4.25 

4.1 

9.72 
10.1 
10.28 
10.72 
11.12 
11.28 
10.95 

5.32 

5 

5.22 

6               ..                                   

5.05 

4.85 

8 

4.42 

9 

10 

U 

.T.'V 

1.0 

1.0 

1.5 

4.22 

1(J.4 

12 

a'i 

1.0 

1.0 

1.82 

4.4 

10.55 

13 

- 

1.0 
1.02 

1.0 
.9.'> 

2.1 
2.3 

4.7 
4.6 

10.75 
10.22 

14 ; 

,- 

7 

1.08 
1.1 

.9 
1.0 

2.3 
2.3 

4.28 
4.0 

9.72 
9.35 

16 

17 

7 

1.12 

l.tt^ 

2.3 

3.95 

8.92 

18 

7 

1.18 

1.2 

3.05 

4.05 

8.88 

19 

7 

1.2 

1.32 

3.05 

4.45 

8.7 

20 

7 

1.22 

1.38 

3.3 

5.65 

8.38 

21 

- 

1.2.5 
1.2.') 

1.4 
1.42 

2.65 
2.7 

6.56 
7.22 

8.25 
8.0 

22 ' 

23 

7 

1.25 

1.48 

2.9 

7.72 

7.7 

24 

7 

1.28 

1.5 

2.76 

8.3 

7.32 

2.5 

7 

1.3 

1.5 

2.65 

8.78 

6.9 

26             

7 

1.3 
1.3 

1.48 
1.38 

2.75 
3.05 

8.95 
9.1 

6.58 
6.5 

27 

28 

7 
72 

78 

1.3 


1.28 
1.18 
1.1 
1.2 

3.2 
3.3 
3.5 

8.9 
8.9 
8.72 
8.52 

6.28 

6.1 

5.9 

29 

30 

31      
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GREEN  RIVER  AT  GREENRTV'ER,  UTAH. 

This  station  was  established  October  21,  1894,  discontinued  in  November,  1896,  and  rees- 
tablished February  16,  1905.  It  is  located  at  the  Rio  Grande  Western  Railway  bridge  at 
Greenriver  (formerly  Blake),  Utah,  in  latitude  39°  north,  longitude  110°  9'  we^t,  in  the  San 
Rafael  quadrangle. 

The  channel  is  straight  for  about  2,000  feet  above  and  1,000  feet  below  the  station.  Both 
banks  are  barren  and  are  sufficiently  high  to  prevent  overflow.  At  the  ferry  cable  the  bed 
is  of  clay  and  shale  and  is  apparently  permanent  except  for  a  thin  layer  of  silt  or  sand,  which 
is  deposited  ne^r  the  center  at  low  stages  and  sluices  out  at  high  stages.  The  bed  at  the 
railroad  bridge  is  in  the  main  solid  rock  and  Is  probably  permanent,  but  is  rather  rough  in 
profile.  Conditions  for  high-water  measurements  are  unfavorable  owing  to  the  lai^e 
masonry  piers  of  the  bridge  and  the  high  velocity  of  the  current.  The  velocity  at  the  low- 
water  section  is  low.     Information  in  regard  to  winter  conditions  is  incomplete. 

At  low  and  ordinary  stages  discharge  measurements  are  made  from  a  ferryboat  at  a  point 
400  i4y  500  feet  above  the  bridge.  The  cable  to  which  the  ferryboat  is  attached  is  graduated 
at  20-foot  intervals  with  white  paint.  The  initial  point  for  soundings  is  the  south  fac<^  of  a 
blazed  tree,  to  which  the  cable  is  attached,  on  the  west  side  of  the  stream.  High-water 
measurements  are  made  from  the  lower  chord  on  the  upstream  side  of  the  steel-truss  rail- 
road bridge.  The  initial  point  for  soundings  is  a  white  zero  mark  across  the  rail  on  the  east 
end  of  the  bridge. 

The  gage,  which  was  read  during  1905  by  Frank  Jacobs,  is  of  the  chain  type,  and  is 
attached  to  the  upper  guard  rail  of  the  bridge  at  a  point  near  the  second  pier  from  the  west 
end.  The  length  of  the  chain  is  28.45  feet.  The  distance  from  the  outside  edge  of  the  pul- 
ley to  the  3-foot  mark  on  the  gage  rod  is  1.85  feet.  The  old  bench  mark  established  in  1894 
was  on  a  pier,  but  a  new  bridge  has  since  been  constructed  and  the  pier  changed.  It  was 
therefore  impossible  to  get  a  definite  tie  to  the  original  datum.  A  rough  tie  was,  however, 
obtained  from  the  old  inclined  gage  on  the  shore  near  the  pump  house,  and  this  showed  the 
present  datum  to  be  1.68  feet  below  the  original.  In  view  of  the  fact  that  the  cross  section 
at  the  gage  has  been  changed  to  some  extent  by  the  relocation  of  the  bridge  piers,  it  is 
probably  impossible  to  establish  a  satisfactory  relation  between  the  original  records  and 
those  now  being  taken.  The  present  bench  mark  is  the  top  of  a  1  }-inch  iron  drift  bolt  set 
in  the  west  abutment  of  the  railroad  bridge  on  the  north  side.  The  bolt  projects  about  8 
inches  above  the  surface  of  the  stone  and  is  on  one  of  the  footing  courses  of  the  abutment 
about  3  feet  from  the  top;  elevation  of  bench  mark  above  the  zero  of  the  gage,  25.64  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull=Bulletin;  WS=Water-Sup- 
ply  Paper): 

Description:  Ann  18,  iv,  pp  27.5-276;  Bull  131,  p  48;  140,  pp  202-203;  WS  16,  p  1.36;  28,  p  131;  37,  pp 
292-293. 
Discharge:  Ann  18,  iv,  p  276:  19,  iv,  p  396;  Bull  131,  pp  48,  92;  140,  p  202;  W8  16,  p  136;  37,  p  293. 
Discharge,  monthly:  Ann  18,  iv,  p  278;  19,  iv,  p  398;  20,  iv,  p  378,  387;  21,  iv,  p  304. 
DiBchargc,  yearly:  Ann  20,  iv,  p  58. 

Gage  heights:  BuU  140,  p  203;  WS  11,  p  70;  16,  p  136;  28,  p  134;  37,  p  293. 
Hydrographa:  Ann  18,  iv,  p  279;  19,  iv,  p  398>  20,  iv,  p  388;  21,  iv,  p  305. 
Rainfall  and  run-off  relation:  Ann  20,  Iv,  p  379. 
Rating  Ublee:  Ann  18,  Iv,  p  277;  19,  Iv,  p  397;  WS  28,  p  144;  39,  p  451. 
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Discharge  measurenientu  of  Green  River  ai  Greenriver^  Utah,  in  1905. 


Date. 


March  16  a . 
April  25a  .. 
April  250.. 
May  12  » . . . 
June2* 


Hydrographer. 


.  G  Swendsen. 

.do 

.do 

.do 

.do 


Jime20fr do. 

August  23 o. 
August  23  a. 


.  B.  Larson... 
..do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 
450 

Sq.ft. 
1,605 

Ft.  per  sec. 
1.95 

Feet. 
4.70 

Sec.-ft. 
3,129 

452 

2,292 

2.33 

5.65 

5,338 

452 

2,292 

2.34 

5.65 

5,380 

448 

2,800 

3.46 

6.40 

9,686 

474 

3,864 

5.76 

aso 

22,270 

482 

3,983 

6.35 

9.05 

25,310 

438 

1,659 

1.31 

4.14 

2.175 

438 

1,650 

1.30 

4.14 

2,160 

a  Measurement  made  from  ferryboat. 


b  Measurement  made  from  railroad  bridge. 


Da^y  gw)e  height,  in  feet,  of  Green  River  ai  Greenriver,  Utah,  for  1906. 


Day. 

Feb. 

"- 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

5.9 

5.2 

4.9 

4.85 

4.65 

4.6 

4.45 

4.4 

4.25 

4.3 

4.4 

4.3 

4.2 

4.25 

4.1 

Nov. 

Dec 

1                         

3.8 

3.9 

3.9 

4.05 

4.1 

4.1 

4.25 

4.5 

4.6 

4.9 

5.05 

5.0 

4.85 

4.75 

4.7 

4.75 

4.8 

4.6 

4.5 

4.5 

4.5 

4.5 

4.6 

4.5 

4.5 

4.55 

4.75 

5.0 

5.15 

5.95 

6.1 

6.6 

6.85 

7.15 

7.3 

7.25 

7.0 

6.7 

6.6 

6.4 

6.4 

6.6 

6.95 

6.75 

8.95 
8.8 
9.0 
9.25 
9.6 
9.8 
9.85 
10.05 
10.3 
10.55 
10.5 
10.05 
10.2 
10.2 
9.95 

7.5 

7.4 

7.3 

7.25 

7.2 

7.1 

7.0 

6.9 

6.8 

6.7 

6.6 

6.45 

6.3 

6.25 

6.05 

5.05 

5.0 

5.0 

5.0 

5.0 

5.0 

4.9 

4.8 

4.7 

4.7 

4.6 

4.55 

4.6 

4.5 

4.5 

3.9 

3.9 

3.9 

3.9 

4.05 

4.05 

4.7 

4.45 

4.35 

4.45 

4.55 

4.55 

4.35 

4.25 

4.05 

4.0 

4.05 

3.95 

3.85 

4.05 

4.15 

4.1 

4.1 

4.2 

4.1 

4.0 

3.95 

3.9 

3.85 

4.0 

3  9 

2 

3.8 

3 

3.6 

4 

3.4 

5                   

3  4 

6     .   

3.3 

7 

3.3 

8 

3.2 

9 

3.2 

10     .            

3  2 

11 1     

3  3 

12 

3.35 

13 

3.4 

14 

3.4 

15 

3.4 

16 

3.8 

4.7 

5.4 

6.55 

9.85 

6.0 

4.5 

4.0 

4.1 

4.0 

3.3 

17 

3.6 

4.7 

5.3 

6.4 

9.35 

5.95 

4.45 

3.9 

4.1 

4.0 

3.4 

18 

3.45 

4.7 

5.3 

6.4 

9.25 

5.85 

4.35 

4.0 

4.1 

4.0 

3.4 

19 

3.Vt 

4.7 

5.65 

6.4 

9.15 

5.8 

4.2 

4.1 

4.0 

3.9 

3.4 

20 

3.5 

4.8 

5.65 

6.6 

9.05 

5.75 

4.2 

4.0 

3.9 

3.9 

3.4 

21   

3.5 

4.75 

5.45 

7.0 

8.85 

5.7 

4.2 

4.15 

3.9 

4.0 

3.4 

22 

3.5 

4.ft'> 

5.4 

7.55 

8.65 

5.7 

4.2 

4.2 

4.0 

4.4 

3.4 

23 

3.6 
3.6 

5.0 
4.9 

5.5 
5.55 

7.95 
8.3 

8.55 
8.4 

5.6 
5.6 

4.2 
4.0 

4.3 
4.2 

4.05 
4.0 

4.25 
4.2 

3.5 
3.6 

24 

25 

3.6 
3.7 

4.8 
4.8 

5.6.5 
5.65 

8.6 
8.86 

8.35 
8.15 

5.5 
5.45 

4.0 
4.15 

4.4 
4.45 

4.0 
4.0 

4.1 
4.0 

3.6 

26 

3.6 

27 

3.7 

3.8 

4.8 
4.8 

5.5 
5.  .V> 

9.05 
9.2 

8.05 
f.85 

5.4 
5.3 

4.15 
4.0 

4.6 
4.65 

4.0 
4.0 

4.05 
4.15 

3.6 

28 

3.6 

29 

4.8 

5.75 

9.05 

7.75 

5.25 

4.0 

5.15 

4.0 

4.1 

3.6 

30       

4.7 

4.7 

5. 95 

9.05 
9.0 

7.6 

5.2 
5.2 

3.95 
3.9 

5.85 

4.0 
4.0 

4.0 

3  6 

31 

3.6 

Note.— Ice  conditions  December  2.}- 31. 
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rating  tabie  for  Oreen  River  ai  Qreenriver,  Utah,  from  February  16^  1905 ,  to  Decem- 
ber 31, 1905. 


hS^t. 

Dlacsbaigc. 

he^. 

Discharge. 

Qa^B 
height. 

Dischaige. 

Gage 
height. 

Discharge. 

Feti. 
3.20 

Second-feet. 
1,220 

Feet. 
4.60 

Second'feet. 
2,900 

Feet. 
6.00 

Second-feet. 
7,110 

Feet. 
7.80 

Second-feet. 
16,110 

3.30 

1,290 

4.70 

3,100 

6.10 

7,510 

8.00 

17,360 

3.40 

1,370 

4.80 

3,320 

6.20 

7,920 

a20 

18,670 

3.50 

1,460 

4.90 

3,560 

6.30 

8,340    1 

8.40 

20.020 

3.60 

1,550 

5.00 

3,820 

6.40 

8,770 

8.60 

21,410 

3.70 
3.80 

1,650 
1,760 

5.10 
5.20 

4,090 
4,370 

6.50 
6.60 

9,210 
9,660 

8.80 
9.00 

22,870 
24,400 

3.90 
4.00 
4.10 

1,870 
1,990 
2,120 

5.30 
5.40 
5.50 

4,660 
4,960 
6,280 

6.70 
6.80 
6.90 

10,120 
10,600 
11.090    ' 

9.20 
9.40 
9.60 

25,970 
27,590 
29,260 

4.20 

2,260 

6.60 

5,620    1 

7.00 

11.590 

9.80 

30,970 

4.30 

2,410 

6.70 

6,970    1 

7.20 

12,640 

10.00 

32,720 

4.40 
4.50 

2,560 
2,720 

6.80 
5.90 

6,340 
6,720 

7.40 
7.60 

13,750 
14,900 

10.50 

37,230 

NoTE.-Tbe  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eight  dis- 
cbarge measurements  made  during  1905.  It  is  fairly  well  defined  between  gage  heights  4.1  feet  and  9.1 
feet. 

EttimaUd  monUdy  discharge  of  Green  River  ai  Greenriver,  Utahf  for  1905. 
[Drainage  area,  38,200  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-leet 

per  square 

mile." 

Depth  in 
inches. 

February  16-28u 

1,760 
3,955 
6,915 
25,970 
37,700 
14.320 
3.955 
6,530 
6,720 
2,560 
1,870 

1.415 
1.760 
2,720 
6,915 
14.900 
4.370 
1.870 
1,870 
1,870 
1,815 
1.220 

1.556 
3.020 
4.256 
13.910 
26.380 
8.202 
2.751 
2,530 
2,506 
2,052 
1.3ffi 

40,1*20 
185,700 
253,200 
855,300 
1,570.000 
504,300 
169.200 
150,600 
154. 100 
1*22, 100 
60,300 

0.041 
.079 
.111 
.364 
.691 
.215 
.072 
.066 
.066 
.054 
.036 

0  020 

March..... 

091 

ApriL 

124 

May- 

.420 

Jane 

771 

July- 

248 

AogusL.... 

083 

September...                   .  .  . 

074 

October... 

070 

November 

OfiO 

D«wnberl-22 

.029 

The  period 

1 

4.065.000 

NEWFORK  RIVER  DRAINAGE  BASIN. 

DESCRIPTION   OF  BASIN. 

Newfork  River  and  its  tributaries  drain  a  portion  of  the  western  slopes  of  the  Wind  River 
Kange,  extending  from  Fremont  Peak  southeastward  to  Mount  Bonneville,  Mount  Geikie, 
«id  Twin  Buttes.  The  main  stream  flows  in  a  general  southerly  course  to  a  point  near 
Cora,  Wyo.,  where  it  turns  sharply  to  the  southwest,  joining  Green  River  about  40  miles 
below. 
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The  entire  length  of  the  Newfork  does  not  exceed  50  miles.  The  basin  as  a  whole  is  tri- 
angular in  shape  and  comprises  approximately  1 ,100  square  miles.  Forests,  in  some  places 
dense,  cover  about  300  square  mile^.     Pines  predominate,  but  aspens  and  firs  are  also  found. 

Pine,  Pole,  and  Boulder  creeks  and  Eastfork  River  are  the  chief  tributaries  of  the  New- 
fork.  These  are  all  small  streams,  heading  far  back  among  the  high  peaks  of  the  range  and 
fed  by  the  numerous  springs  and  small  mountain  lakes  with  which  the  region  is  dotted. 
Fremont,  Boulder,  Fayette,  Half  Moon,  Burnt,  and  Meadow  lakes  are  the  largest  and  most 
important  of  these.  Fremont  Lake,  through  which  Pine  Creek  flows,  has  an  area  of  approxi- 
mately 2,500  acres.  The  outlet  is  narrow  and  a  dam  at  this  point  might  be  made  to  raise 
the  water  surface  about  30  feet.  Such  a  dam  would  probably  store  all  the  surplus  waters 
of  the  creek.  Boulder  Creek  flows  through  Boulder  Lake.  The  outlet  of  this  lake  also  is 
narrow,  and  a  dam  to  raise  the  surface  of  the  lake  about  5  feet  is  in  process  of  construction. 
In  the  drainage  area  of  Pole  Creek  there  are  said  to  be  no  less  than  40  small  settling  basins. 

The  upper  portion  of  all  these  streams  is  forested  and  the  valleys  and  rolling  bench  lands 
are  covered  with  sagebrush  and  a  sparse  growth  of  nutritious  grasses.  The  soil  of  the  foot- 
hill region  is  sandy  and  gravelly  in  character,  gradually  becoming  a  rich  loam  at  the  lower 
levels.  Several  ditches  are  taken  out  of  Pine  and  Pole  creeks  and  Eastfork  River,  and 
small  areas  of  land  are  irrigated  in  a  primitive  way.  The  valley  of  Boulder  Creek  cx>ntains 
from  15,000  to  20,000  acres  of  the  best  agricultural  land  in  the  northern  Green  River  basin. 
This  could  easily  be  watered  from  the  creek,  and  diversion  projects  which  contemplate  the 
reclamation  of  the  greater  part  of  it  are  well  under  way. 

NEWFORK  RIVEU  NEAR  CORA,  WYO. 

A  temporary  gaging  station  was  established  May  23,  1905,  for  the  purpose  of  obtaining 
data  m  regard  to  the  relative  run-off  of  the  stream  and  its  tributaries.  It  is  located  at  the 
*'  Pinedale  Crossing,"  alwut  3  miles  below  Cora,  in  sec.  19,  T.  34  N .,  R.  104  VV. 

The  channel,  though  generally  very  winding,  is  straight  for  150  feet  above  and  100  feet 
below  the  gage.  The  banks  are  not  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  cobblestones  and  is  permanent. 

Discharge  measurements  are  made  by  wading  at  a  point  100  feet  above  or  from  a  foot 
bridge  50  feet  above  the  gage. 

The  gage  was  read  at  5  p.  ra.  six  days  each  week  (the  Sunday  reading  being  estimated)  by 
J.J.  Hansen,  the  mail  carrier  between  Cora  and  Pinedale.  The  gage  consists  of  a  board 
nailed  to  a  hewn  timber,  firmly  braced  by  long  poles  to  the  left  bank  of  the  stream.  The 
bench  mark  is  the  top  of  a  stake  driven  into  the  ground  10  feet  northeast  of  the  gage,  oppo- 
site the  3.50-foot  mark  on  the  gage 

The  station  was  discontinued  August  31. 

Discharge  measurements  of  Newfork  Rh^r  near  Cora,  Wyo.y  in  1905. 


Hydrographcr 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 
25 

Sq.ft. 
10 

Fu  per  sec. 
1.32 

Feet. 
2.10 

2.'> 

19 

.95 

2.05 

35 

48 

3.37 

2.50 

30 

26 

1.80 

2.15 

12 

3.2 

.62 

1.90 

Dis- 
charge 


May23 

May  25 

June  18 

June  22 

September  20. 


A.  J,  Parshall . 

do 

....do 

do 

....do 


Sec.-/t. 

25 

18 

162 

49 

2 
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NEWFORK    RIVER    DRAINAGE    BASIN. 
DaUy  gage  height^  in  feet,  of  Newfork  River  near  Cora^  Wyo.,for  1005. 


23 


Day.  . 

June. 

2.5 
T>.5 
•2.5 
2.3 
IaI 

2.15 
2.25 
2.3 
2.28 

July. 

2.3 

2.28 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

Aug. 

2.1 
2.1 
2.1 
2.1 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

Bay. 

June. 

July. 

Aug. 

2.1 

2.1 

2.1 

2.1 

2.05 

2.05 

2.05 

2.05 

2.0 

2.0 

2.0 

Day. 

June. 

July. 

Aug. 

I 

12 

2.25 

2.2 

2.25 

2.3 

2.3 

2.7 

2.5 

2.3 

2.2 

2.2 

2.15 

2.15 

2.15 

2.2 

2.2 

2.18 

2.15 

2.1 

2.1 

2.1 

2.1 

2.1 

23 

2.1 

2.1 

2.1 

2.1 

2.15 

2.2 

2.2 

2.25 

2.1 

2.1 

2.. 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 

2.0 

2 

13. 

24 

2.0 

3.    . 

,  14 

25 ,-.. 

26 

2.0 

4 

15 

2.0 

5 

1  16 

27 

2.0 

6 

17 

28 

2.0 

7 

18 

29 

2.0 

8 

t 
19 

30 

2.0 

9. 

20. 

31 

2.0 

10 

21 

11 

22 

Note.— Sunday  gage  heights  estimated. 

PINE  CREEK  NEAR  PINEDALE,  WYO. 

Pine  Creek,  designated  on  the  eariler  maps  as  Fremont  Creek,  rises  on  the  southern  face 
of  Fremont  Peak,  near  the  top,  and  flows  southwestward  to  its  point  of  junction  with  New- 
fork  River.  Its  length  is  about  25  miles.  From  its  source  to  a  point  about  2  miles  beyond 
Fremont  Lake,  through  which  it  flows,  it  is  a  winding  stream  having  a  series  of  falls  and 
rapids,  almost  impassable  even  at  low  water.  Its  drainage  area  comprises  130  square 
miles,  about  60  square  miles  being  covered  with  forest,  more  or  less  dense.  Two  diversion 
ditches  are  t^ken  from  the  stream,  and  together  these  irrigate  about  2,000  acres  of  grass 
land.  Another  canal  of  larger  dimensions  is  contemplated  to  provide  water  for  an  addi- 
tional 6,000  acres. 

^  g*ging  station  was  established  on  the  stream  April  25,  1904.  It  was  located  about 
one-fourth  mile  west  of  Pinedalc,  but  this  location  not  proving  entirely  satisfactory,  it  was 
abandoned  at  the  close  of  the  season,  and  April  2, 1905,  it  was  reestablished  near  the  Hansen 
ranch,  1  mile  above  Pinedale,  in  sec.  28,  T.  34  X.,  R.  109  W. 

The  channel  is  comparatively  straight  for  several  hundred  feet  above  and  below  the 
gage.  The  stream  runs  high  in  its  banks,  but  does  not  overflow.  The  bed  is  rocky  and 
permanent.  There  is  but  one  channel,  and  this  is  unobstructed  except  during  the  winter 
months,  when  ice  forms.     The  range  of  gage  heights  seldom  exceeds  2  feet. 

High-water  measurements  are  made  by  means  of  a  boat,  a  strong  wire  being  stretched 
from  bank  to  bftnk  for  use  as  an  anchor.  During  low-water  periods  measurements  are 
made  by  wading  at  a  point  300  yards  below  the  gage,  where  the  bed  of  the  channel  is  gen- 
erally smoother. 

The  gage,  which  during  1905  was  read  daily  by  J.  J.  Hansen,  is  a  vertical  10-inch  round 
timber,  set  I  foot  deep  into  the  rocky  bottom  of  the  channel  and  braced  firmly  to  a  large 
pine  tree  on  the  right  bank.  The  bench  mark  is  a  spike  driven  into  the  tree  opposite  the 
5-foot  mark  on  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  of  the  United  States  Oeological  Survey,  pages  60-62. 
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24  STREAM    MEASUREMENTS    IN    1905,   PART    XI. 

Discharge  measureinents  of  Pine  Creek  near  Pinedale,  Wyo.,  in  1905. 


Date. 


March  20 

April  2 

April  21 

April  24 

May  23 

May23o 

May  25 

May  30 

June  18  ft 

June  22  ft 

August  U 

September  16. 
September  20. 


Hydrographer. 


A.J.  Parshall. 

....do.... 

....do 

....do 

do 

....do 

....do 

O.  N.  Stadin.. 
A.J.  Parshall. 

do 

....do 

do 

....do 


Width. 

Area  of 
section. 

Feet. 
26 

Sq.ft. 
25 

25 

25 

35 

28 

28 

32 

77 

80 

35 

52 

77 

87 

78 

118 

80 

201 

80 

180 

80 

116 

30 

34 

30 

31 

Mean 
velocity. 


Gage  Dis- 

heignt.   |  charge. 


.per  sec. 

Feel. 

1.04 

1.00 

1.04 

1.00 

1.29 

1.10 

1.09 

1.10 

1.50 

1.40 

2.04 

1.40 

1.58 

1.45 

2.07 

1.65 

6.19 

2.85 

4.88 

2.50 

2.31 

1.70 

2.26 

1.30 

2.16 

1.25 

Scc.-ft, 
26 
26 
36 
35 
120 
106 
137 
244 
1,262 
878 


77 
67 


a  Measured  at  a  point  330  yards  below  station,  below  a  diversion  ditch, 
ft  Measurements  made  from  boat. 

Daily  gage  height,  infect,  of  Pine  Creek  near  Pinedale,  Wyo.,for  1905. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


,\pr.        May.      June.      July.      Aug.      Sept.       Oct. 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.05 

1.05 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 


1.15 

1.15 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1:25 

1.2 

1.2 

1.2 

1.25 

1.25 

1.3 

1.3 

1.3 

1.4 

1.4 

1.5 

1.5 

1.55 

1.6 

1.6 

1.7 

1.7 


1..7 

1.8 

1  9 

2.0 

2.2 

2.35 

2.4 

2.5 

2.6 

2.7 

2.7 

2.6 

2.7 

2.8 

2.8 

2.8 

2.9 

2.9 

2.8 

2.7 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.7 

2.7 

2.8 


2.8 

2.8 

2.8 

2.8 

2.75 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.4 

2.35 

2.35 

2.3 

2.3 

2.2 

2.15 

2.15 

2.1 

2.1 

2.1 

2.0 


2.0 
1.9 
1.9 
1.85 
1.8 
1.8 
1.8 
1.8 
1.75 
1.75 
1.7 
1.7 
1.65 
1.6 
1.6 
1.6 
1.6 
1.6 
1.55 
^1.65 
1.55 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


1.45 

1.45 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 


1.2 

1.2 

1.2 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 
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Station  rating  table  for  Pine  Creek  near  Pinedale^  Wyo.,  from  March  29  to  September  W, 

190'k 


Gaee 
height. 

Discharge. 

Gafe 
height. 

i 
Dlschaige. 

Gage 
height. 

Discharge. 

'    Feet. 

Second-feet. 

Feet. 

Second-feet. 

Fed. 

Second-feet. 

1.00 

26 

1.60 

206 

2.20 

607 

1. 10 

35 

1.70 

258 

2.30 

m\ 

1.20 

54 

1.80 

316 

2.40 

786 

1.30 

83 

1.90 

380 

2.50 

885 

1.40 

118 

2.00 

451 

2.60 

986 

1.50 

150 

2.10 

526 

2.70 

1,091 

hel^t.  l^'^hnns- 


Feet. 
2.80 
2.90 
3.00 


Second-feet 
1,200 
1,313 
1,430 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  hxxmA  on  12  discharge 
measurements  made  from  March  29  to  September  20, 1905,  and  is  well  defined. 

Estimattd  monthly  discharge  of  Pine  Creek  near  Pinedale,  Wyo. 
[Drainage  area,  130  square  miles.] 


Konth. 


Discharge  in  second-feet. 
Maximum 


April 

JUy 

June 

July 

August 

September.. 
October. . . . 


The  period.. 


35 
258 
1,313 
1,200 
451 
138 
67 


Minimum. 


Mean. 


26 
43 
258 
451 
150 
54 
35 


29.6 
95.8 

904 

236 
96.9 
45.1 


ToUl  In 
acre-feet. 


1,761 
5,890 
55,460 
55,580 
14,510 
5,766 
2, 773 


141,700 


0.228 
.737 
7.17 
6.05 
1.82 
.745 
.347 


Depth  in 
inches. 


0.Z54 
.850 

8.00- 

8.01 

2.10 
.831 
.400 


POLE  CREEK  AT  FAYETTE,  WYO. 

Pole  Creek  rises  on  the  southern  and  western  slopes  of  Newlork  Peak,  flows  southwest- 
wErd,an<i  unites  with  Newfork  River  about  midway  between  the  points  where  Pine  Creek 
uid  £&stfork  River  join  that  stream.  Like  the  other  tributaries  of  the  Newfork,  it  is  a 
nwuntain  stream,  its  soutce  of  supply  being  the  direct  drainage  at  its  head  and  numerous 
sniall  lakes  and  ponds,  of  which  Fayette  and  Halfmoon  lakes  are  the  largest.  The  creek  is 
about  25  miles  m  length.  For  the  last  10  miles  of  its  course  it  flows  through  a  level  or 
slightly  undulating  valley,  varying  from  1  mile  to  3  miles  m  width,  with  a  rich  alluvial  soil. 
Two  diversion  ditches,  which  provide  water  for  the  irrigation  of  about  3,700  acres  ol  land, 
tre  taken  from  the  creek. 

The  gaging  station  was  established  Apnl  22,  1904.  It  is  loca#d  at  a  point  opposite  and 
about  300  yards  distant  from  Fayette  post-office,  in  sec.  9,  T.  33  N.,  R.  108  W. 

The  channel  is  straight  for  about  50  feet  above  and  100  fe«t  below  the  station.'  The 
right  bank  is  low,  is  covered  with  brush,  and  is  liable  to  overflow.  The  left  bank  is  high 
and  clean  and  does  not  overflow.  The  bed  is  composed  of  cobblestones  and  sand  and  is 
stable.  There  is  but  one  channel  at  low  water;  at  high  water  there  is  one  main  channel 
and  a  small  slough  on  each  side.  The  slope  of  the  channel  is  toward  the  left  bank,  and  the 
current  is  swift.  Gage  heights  have  a  range  of  nearly  3  feet.  The  creek  seldom  freezes 
entirely  over  owing  to  the  velocity  of  the  current  and  the  numerous  adjacent  springs. 
"Hiere  are  no  natural  obstructions  except  such  as  are  formed  by  the  accumulations  of  ice 
among  the  willows  that  fringe  the  banks  and  extend  back  for  a  considerable  distance*. 
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At  ordinary  stages  discharge  measurements  are  made  by  wading  at  a  point  about  200 
yards  below  the  gage.  High-water  measurements  are  made  by  means  of  a  boat  swinging 
from  a  wire  stretched  taut  directly  across  the  channel  from  bank  to  bank. 

The  gage,  which  was  read  during  1905  by  G.  N.  Stadin,  is  a  vertical  timber  set  1  foot 
deep  into  the  cobblestone  bed  of  the  stream  and  firmly  braced  to  the  left  bank.  For  use 
during  high-water  stages  a  wire  gage  has  been  attached  to  the  vertical  gage  in  such  a  way 
as  to  extend  about  3  feet  out  over  the  stream.  The  gage  is  referred  to  bench  marks  as 
follows:  (I)  The  top  of  a  3-inch  stake  driven  firmly  into  the  ground  about  10  feet  from  the 
gage  and  marked  with  a  copper  number  "0;"  elevation  above  the  zero  of  the  gage,  4.47  feet. 
(2)  The  top  of  a  similar  stake  about  10  feet  from  the  gage,  marked  with  a  copper  number 
"7;"  elevation,  5.02  feet  above  the  zero  of  the  gage. 

A  de^ription  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  62-65. 

Discharge  measurements  of  Pole  Creek  at  Fayette ,  Wyo.^  in  1905. 


Date. 


Ilydrographer. 


I 

March  30 !  A.  J.  Parshall . 

April  21 ' do 

April  25. do 

May  19 j  G.N.Studin.. 

A.J.  Parshall. 

.  ..do 

...do 

...do 

G.N.  Studin.. 

A.J   Parshall 

....do 


May  21 

May  23 

May  24 

May  25 

May  30 

June  15a 

June  16  a. 

June  17  a 

June  20o 

June  21a...  . 

June  22  o 

August  9 

August  13 

September  17. 
Sept  cm"  er  10. 


....do. 
....do. 
....do. 
....do. 
...do. 
...do. 
....do. 
....do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Ga^ 
height. 

Dis- 
charge. 

Feet. 
31 

Sq.ft. 
24 

Ft.  per  Bee. 
0.79 

Feet. 
1.00 

Sec.'ft. 
19 

35 

29 

.97 

1.10 

28 

37 

33 

1.03 

1.15 

34 

42 

47 

2.00 

1.55 

94 

65 

50 

2.05 

1.66 

101 

70 

71 

2.72 

2.00 

193 

70 

85 

2.93 

2.15 

249 

70 

94 

3.01 

2.25 

283 

70 

101 

3.43 

2.50 

346 

70 

155 

5.13 

3.00 

795 

70 

156 

5.29 

3.05 

826 

70 

163 

5.58 

3.15 

.910 

70 

131 

4.50 

2.80 

590 

70 

122 

4.18 

2.70 

510 

70 

114 

3.98 

2.65 

454 

44 

49 

1.88 

1.60 

92 

43 

47 

1.79 

1.55 

84 

35 

29 

.96 

1.12 

28 

35 

28 

.93 

1.10 

26 

a  Discharge  measurement  made  from  boat. 
Daily  gage  height,  in  feet,  of  Pole  Creek  at  Fayette,  Wyo.,  for  1905. 


1.. 

2.. 

3.. 

4.. 

5.. 

f).. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 


pr 

May 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.0 

1.25 

2.45 

2.85 

1.85 

1.3 

1.0 

1.0 

1.30 

2.55 

2.85 

1.85 

1.3 

1.0 

1.0 

1.4 

2.55 

2.7 

1.85 

1.3 

1.0 

1.0 

1.4 

2.7 

2.7 

1.85 

1.3 

1.0 

1.0 

1.4 

2.9 

2.6 

1.85 

1.3 

1.0 

1.0 

1.4 

2.1 

2.6 

1.8 

1.3 

.95 

1.0 

1.4 

3.1 

2.55 

1.75 

1.25 

.95 

1.0 

1.4 

3.2 

2.55 

1.7 

1.25 

1.0 

1.0 

1.4 

3.15 

2.45 

1.7 

1.25 

1,0 

1.0 

1.45 

3.2 

2.4 

1.65 

1.25 

1.0 

1.0 

1.45 

3.3 

2.4 

1.6 

1,25 

1.0 

1.0 

1.45 

3.2 

2.4 

1,6 

1.2 

1.0 

1.0 

1.45 

3,0 

2.4 
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Daily  gage  height,  in  feet,  of  Pole  Creek  at  Fayette,  Wyo.,  for  1905 — Continued. 


Day. 

Apr. 

May. 
1.45 

June.      July. 
2.85         2.4 

Aug. 
1.6 

Sept. 

Dct. 

14.... 

1.05 

1.2 

1.0 

15.... 

1.05 

1.45 

3.0          2.4 

1.6 

1.15 

1.0 

16.... 

1.05 

1.45 

3.0           2.4 

1.5 

1.15 

.95 

17.... 

, 1.05 

1.45  1 

3.05         2.35 

1.5 

1.15 

.95 

18.... 

11 

1.45  1 

3.1           2.3 

1.5 

1.1 

.95 

19.... 

1.1 

1.5 

3.0           2.25 

1.5 

1.05 

.95 

30.... 

1.1 

1.55  1 

2.85         2.25 

1.5 

1.05 

.95 

21.... 

1.1 

1.5    1 

2. 7           2. 15 

1.5 

1.05 

.96 

y. 

1.05 
.95 

1.8 
2.0 

2.65  ,       2.1 
2.65         2.05 

1.4 
1.4 

1.05 

Q.'i 

23.... 

l.a5             .95 

24.... 

1.15 

2.15 

2.65  1      2.0 

1.4 

1.05 

.95 

2?) 

1.15 
1.15 

2.25 
2.25  1 

2.6,5  1      2.0 
2.75         2.0 

1.4 
1.35 

1.05 
1.05 

95 

26.... 

.95 

77 

1.15 
1.15 

2.35 
2.35  j 

2.8.5  !       1.95 
2.9           1.9 

1.35 
1.35 

1.0 
1.0 

95 

28.... 

.95 

2P 

1.15 
1.20 

2.35 
2.4    ■ 

2.85         1.9 
2.9           1.85 

1.35 
1.35 

1.0 

Q.«; 

30.... 

1.0              .95 

31 

2.45 

,  Wyo., 

1.8           1.35 

from  April  1  to  Octoi 

95 

?ek  at  Fayette 

Station  rating  table  for 

PoUCn 

>er  ^1, 

1905. 

Gage, 
height. 

Discharge. 

Gag<! 
height. 

Discharge.  1 

1 

Gage 
height. 

Discharge.  ^   ^^^^^^      Discharg 

e. 

F^et. 

Second-feet. 

.«. 

Second-feet. 

Feet. 

Second-feef. 

Feet.      Second-feet. 

1.00 

19 

1.60 

^*    1 

2.20 

255 

2.80 

590 

1.10 

27 

1.70 

114    ' 

2.30 

293 

2.90    1 

680 

1.20 

36 

1.80 

137 

2.40 

335 

3.00    1 

775 

1.30 

47     1 

1.90 

162 

2.50 

383 

3.10 

875 

1.40 

60 

2.00 

190 

2.60 

440 

3.20 

980 

1.50 

76 

2.10 

221 

2.70 

510 

1 

3.30 

1,085 

Note.— The  above  table  ia  applicable  only  for  open-channel  conditions.    It  is  based  on  19  discharge 
nieftsureraent*  made  during  1905.    It  Is  well  defined  between  gajje  heights  1  foot  anl  3.2  feet. 

Estimated  monthly  discharge  of  Pole  Creek  at  Fayette,  Wyo.,  for  1905. 
[Drainage  area.  126  square  miles.] 


Month. 

Dlschai 
Maximum. 

36 
359 
1,08.5 
635 
150 

•ge  In  sec<>nd 
Minimum. 

16 
42 
221 
137 
54 

-feet. 
Mean. 

23. 8 
132 
669 
319 
91.5 
32.8 
17.3 

Total  in 
acre-feet. 

1,416 
8,116 
39,810 
19, 6-20 
5, 626 
1,9.52 
1,064 

77,600 

Hun-o(T. 
Set>ond-feet    ^.^^  . 

April.... 

0.189             0.211 

May 

1.05               1.21 

June 

5.  .31               5.92 

July 

2.53               2.92 

August 

.  726               .  837 

September.                .  .. 

47                    19 
19                    16 

.260               .290 

October 

.  1.37               .  158 

1 

_ 

The  period 

1 



t 
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STREAM    MEASUREMENTS    IN    1905,   PART    XI. 


FALL  CREEK  NEAR  FAYETTE,  WYO. 

Fall  Creek,  a  small  tributary  of  Pole  Creek,  joins  the  latter  less  than  2  miles  from  the  point 
where  it  emerges  from  the  foothills.  It  is  fed  by  numerous  springs  and  small  mountain  lakes 
and  flows  through  Burnt  Lake,  which  covers  an  area  of  700  or  800  acres.  The  creek  is  about 
15  miles  long  and  drains  an  area  of  60  square  miles,  of  which  almost  one-third  is  forested. 
The  entire  basin  is  very  rough.  One  small  ditch  is  taken  from  it,  conveying  water  upon  the 
Pole  Creek  flats. 

A  gaging  station  was  established  April  22, 1904.  It  is  located  about  1  mile  southeast  of 
Fayette  post-offic«,  at  the  crossing  of  the  Upper  Boulder  road,  in  sec.  10,  T.  33  N.,  R.  108  W. 

The  channel  is  straight  for  about  40  fe^^t  alwve  and  50  feet  below  the  station.  The  banks 
are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  cobblestones 
and  gravel  and  is  smooth.  The  current  is  swift  except  at  very  low  water,  when  it  becomes 
sluggish.  There  is  but  one  channel  at  all  stages.  Early  in  1905  some  large  cobblestones, 
which  at  low  wiiter  protruded  from  the  riffles  below  the  gage,  were  removed,  and  the  rating 
curve  for  1905  is  therefore  slightly  different  from  that  for  1904.  Gage  heights  have  a  range 
of  almost  2  feet.     The  stream  is  frozen  solid  during  the  winter  months. 

Discharge  measurements  are  made  at  low  and  ordinary  stages  by  wading,  and  at  high 
water  by  means  of  a  boat,  the  initial  point  for  soundings  being  the  left  bank  at  the  gage.  At 
extreme  low  water  a  section  200  yards  below  the  gage  is  chosen. 

The  gage,  which  was  read  during  1905  by  G.  N .  Stadin,  is  a  vertical  timber  set  in  the  bed 
of  the  stream  and  firmly  braced  to  the  left  bank.  The  bench  mark  is  a  cross  on  the  highest 
point  of  a  stone  about  1  foot  in  diameter  planted  firmly  in  the  ground  10  feet  from  the  gage 
and  surrounded  by  smaller  stones.     Elevation  above  the  zero  of  the  gage,  4.63  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  13.3  of  the  United  States  Geological  Survey,  pages  65-67. 

Discharge  measurements  of  Fall  Creek  near  Fayette,  Wyo.,  in  1905. 


Datp. 


Hydrographer 


April  21 A.  J.  Parshail. 

April  25 ' do. 

May  21 1 do. 

May  23 1 do. 

May  24 do. 


! 


May  30.. 

June  16. 

June  10. 

Do. 

June  20 do 

August  9 do 

August  13 do 

September  17.. do 

September  19. do 


G.  N.  Stadin.. 
A.  J.  Parshail. 

....do 

do 


Width 


Feet. 
31 
30 
34 
35 
35 
37 
37 
37 
55 
37 
33 
33 
12 
12 


Area  of 
section. 


Sq.ft. 
19 
22 
27 
38 
39 
47 
72 


55 

26 

24 
4.2 
4.8 


Mean 
velocity. 

Gage 
height. 

Ft.  per  sec. 

Feet. 

0.74 

1.35 

.64 

1.35 

1.30 

1.55 

1.90 

1.73 

2.05 

1.80 

•        2.83 

2.00 

4.53 

3.61 

3.50 

3.27 

1.04 

.87 

.86 

.69 


2.70 
2.35 
2.  .35 
2.15 
1.48 
1.42 
1.18 
1.15 


Dis- 
charge. 


Sec.-ft 

14 

14 

35 

72 

80 

133 

326 

224 

210 

180 

27 

21 

3.6 

3.3 


Digitized  by 


Google 


NEWFORK    RIVER    DRAINAGE    BASIN.  29 

Daily  gage  height ^  in  feet  ^  of  Fall  Creole  near  Fayette  ^  Wyo.,  for  19()6. 


Day. 

1 

2 

3 

i 

5 

6 

8... 

« 

10 

11 

12 

U 

H 

15 

41. 


May. 


1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 


June. 


2.1 

2.2 

2.4 

2.6 

2.7 

2.8 

2.75 

2.7 

2.85 

2.9 

2.5 

2.5 

2,4 

2.4 

2.5 

2.65 


July. 


2.85 

2.85 

2.7 

2.4 

2.25 

2.15 

2.1 

2.0 

1.9 

1.9S 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 


Aug. 

Sept. 

Oct. 

1.6 

1.3 

1.15 

1.6 

1.8 

1.15 

1.6 

1.3 

1.15 

1.6 

1.3 

1.15 

1.6 

1.3 

1.15 

1.6 

1.25 

1.15 

1.65 

1.25 

1.15 

1.55 

1.25 

1.1 

1.5 

1.25 

1.1 

1.5 

1.25 

1.1 

1.45 

1.25 

l.I 

1.45 

1.25 

1.1 

1.4 

1.25 

1.1 

1.4 

1.2 

1.1 

1.4 

1.2 

1.15 

1.4 

1.2 

1.15 

Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
dO, 
31. 


May. 


1.4 

1.45 

1.45 

1.5 

1.5 

i.a^ 

1.75 

1.8 
1.8 
1.9 
2.0 
2.0 
2.1 
2.1 
2.1 


June. 

July. 

2.7 

1.95 

2.65 

1.9 

2.3 

1.9 

2.2 

1.9 

2.25 

1.85 

2.15 

1.8 

2.2 

1.7 

2.2 

1.7 

2.2 

1.7 

2.4 

1.6 

2.45 

1,6 

2.3 
2.3 
2.3 


1.&5 
l.GTy 


Aug. 


1.4 

1.4 

1.4 

1.4 

1.35 

1..^ 

1.35 

1.35 

1.3 

1.3 

1.3 

1.3 
1.3 


Sept.    Oct. 


1.2 

1.15 

1,15 

1,15 

1.15 

1.15 

1.15 

1. 15 

1.15 

1.1 

1.1 

1.1 

l.I 

1.1 


1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
M5 
1.15 
1.15 


Station  rating  taUefor  Fall  Creek  near  Fayette,  Wyo.,  from  May  1  to  October  31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Dischaige. 

Gage 
height. 

Discharge. 

Feet. 
1.10 

Second-feet. 
2 

Feet. 
1.60 

Sccond'feet. 
46 

Feet. 
2.10 

Second-feet. 
157 

1.20 

5 

1.70 

65 

2.20 

183 

1.30 

10 

1.80 

86 

2.30 

209 

1.40 

18 

1.90 

108 

2.40 

237 

1.50 

31 

2.00 

132 

2.  .50 

2«5 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

2.60 

293 

2.70 

321 

2.80 

350 

2.90 

380 

3.00 

410 



NoTB.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baser!  on  14  discharge 
iMMorements  made  from  April  21  to  September  19, 1905. 

Estimated  monthly  discharge  of  Fall  Creek  near  Fayette,  Wyo.,  for  1906. 
[Drainage  area,  60  square  miles.] 


Month. 


Disctiarge  in  second-feet. 


Maximum. 


May 

June 

Joiy 

.\apist 

September. , 
October.... 


Minimum. 


157 
380 
365 
46 
10 
3 


The  period. 


18 

157 

46 

10 

2 

2 


Mean. 


Run-off. 


50.4 

252 

130 

23.5 

5.33 

2.77 


Total  in 
acre-feet. 


.3,099 
1.5,  (XX) 
7,99.3 
1,445 
317 
170 


Second- fee  I 

per  scjuarc 

mile. 


O.HiO 

4.20 

2.17 

.392 

.089 

.we 


28,020  I 


Depth  in 
mches. 


0.  WW 
4.69 
2.. 50 
.  4.52 
.(HH) 
.0.5:3 
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STREAM   MEASUREMENTS    IN    1905,   PART    XI. 


BOUI.13EU  CREEK  NEAR  BOULrDER,  WYO. 

Boulder  Croek  rises  in  the  vicinity  of  Mounts  Bonneville  and  Geikie,  in  the  Wind  River 
Mountains,  flows  westward  through  Boulder  Lake,  then  turns  to  the  southwest  and  unites 
with  NewTork  River  3  miles  above  the  point  where  the  latter  stream  is  joined  by  the  East- 
fork.  Numerous  small  mountain  lakes,  scattered  over  an  area  5  or  6  miles  square,  con- 
tribute their  drainage  to  the  creek  near  its  head.  Boulder  Lake,  the  largest  of  these,  lies 
at  an  elevation  of  7,200  feet  and  its  water  surface  is  estimated  to  cover  1,500  acres.  The 
total  area  of  the  basin  is  160  squarc  miles  and  approximately  one-third  of  this  is  timbered. 
The  upper  two-thirds  of  the  basin  is  very  rough;  but  the  lower  third  is  a  gently  sloping  flat, 
which  contains  15,000  to  20,000  acres  of  excellent  agricultural  land. 

The  gaging  station  was  established  April  23,  1904.  It  is  located  at  the  Coolidge  ranch, 
about  IJ  miles  northeast  of  Boulder  post-offic«,  in  sec.  4,  T.  32  N.,  R.  108  W.,  and  is  below 
all  diversion  ditches.  In  the  1904  Progress  Report  this  station  was  given  as  Boulder  (^reek 
near  Newfork,  Wyo. 

The  channel  is  nearly  straight  for  about  300  fe^t  above  and  below  the  station.  Tlie 
right  bank  is  low  and  is  covered  with  brush  and  small  trees,  but  is  liable  to  overflow  for  a 
short  distance  only;  the  left  bank  is  high  and  can  not  overflow.  The  bed  of  the  stream  is 
composed  of  cobblestones  and  sand  and  is  stable.  There  is  but  one  channel  at  all  stages, 
and  this  slopes  toward  the  left  ))ank.  The  current  is  swift  at  high  water,  but  becomes 
sluggish  at  low  stages:  Gage  heights  have  a  range  of  about  4  feet.  The  stream  freezes 
solid  during  the  winter  months.  Early  in  1905  the  larger  rocks  and  some  sunken  driftwood 
opposite  the  gage  were  removed,  slightly  changing  the  cross  section  and  the  value  of  the 
gage  heights  on  the  discharge  curve. 

Discharge  measurements  are  made  by  wading  at  the  station  until  the  water  rises  to 
about  the  2-foot  mark  on  the  gage,  when  the  wooden  highway  bridge,  2  milas  below,  is  used. 
The  initial  point  for  soundings  is  at  the  gage. 

The  gage,  which  was  read  during  1905  by  T.  J.  Coolidge,  is  a  timber  firmly  set  in  the 
bed  of  the  stream  and  braced  to  a  tree  and  stump  on  the  left  bank.  The  bench  mark  is  a 
spike  driven  in  a  stump  opposite  the  4-foot  mark  on  the  gage  and  3  feet  distant. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  67-69. 

Discharge  measurements  of  Boulder  Creek  near  Boulder,  Wyo. 


Date. 


April  22  a  .. 
May  22.... 
May  24. . . . 
May  24  6  . . . 
May  2J<'>... 
Juno  lO^  . . 
June  19b  .. 
June  210  .. 
June  24**  . . 
August  10. 
August  12.. 


H  yd  rog  raphe  r. 


A.J.  Parshall. 

do 

do 

do 

(I.  N.  8  tad  in.. 

A.J.  Parshall. 

do 

do 

G.  N.  Stadm.. 

A.  J.  Parshall. 
do 


Width.' 


Area  of 
section. 


Feet.   I 
25  I 
64  ' 
67 
57 
60 
81  ^ 
81 
80 
81 
60 
60 


September  18...' do. 


Sq.ft. 
25 


161 
191 

:«1 

300 
268 
301 
94 
86 
46 


Mean 
velocity. 

Gaffe 
height. 

Ft.  per  sec. 

Feet. 

1.56 

0.50 

1.76 

1.10 

2.51 

1.60 

2.45 

1.60 

2.79 

1.90 

.5.33 

3.90 

3.37 

2.80 

2.99 

2.40 

3.89 

3.00 

.98 

.75 

.86 

.70 

.39 

.30 

Dis- 
charge. 


Sec-ft. 

39 

215 

380 

394 

533 

1,763 

1,011 

800 

1,172 

92 

74 

IS 


a  Measured  at  point  100  yards  above  station.        &  Measured  at  bridge  2  miles  below  station. 
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NEWFORK    RIVER    DRAINAGE    BASIN. 
DaUy  gage  height^  in  feet,  of  Boulder  Creek  near  Boulder,  Wyo.,  for  1905. 


31 


Day. 

Apr. 

^ 

2 

3 

4 

5 

_  _ .    • 

6 

7 

8 

9 

ID 

U 

12 

13 

14 

15 

0.5 

16 

5 

17 

5 

18 

.5 

19 

.5 

20 

£ 

21 

5 

22 

.5 

23 

5 

24 

5 

25 

5 

35 

5 

27 

5    ' 

28 

5 

29 

5 

» 

/i 

31 

May.      June.      July.    '    Aug.       Sept. 


0.5 
.5 


.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 


.6 

.a5 

.72 
.82 
.92 

1.0 

1.1 

1.3 

1.6 

1.68 

1.75 

1.8 

1.9 

1.9 

1.9 

1.85 


2.15 

2.6 

2.98 

3.42 

3.92 

3.72 

3.55 

3.85 

4.15 

3.95 

3.35 

3.08 

3.25 

3.72 

3.95 

3.88 

3.6.^> 

3.25 

2. 8.'! 

2.45 

2.40 

2.  .5.5 
2.8 
3.08 
.3.2 
3.22 

3.  ST) 
.3.42 
.3.4 
3. 15 


3.0 

3.0 

2.78 

2.4 

2.4 

2.4 

2.38 

2.3 

2.3 

2.18 

2.12 

2.ft'i 

2.02 

1.95 

1.95 

1.9.') 

1.98 

1.85 

1.65 

1.5 

1.5 

1.45 

1.38 

1,3 

1.25 

1.2 

1.2 

1.18 

1.12 

1.02 

1.0 


.88 
.82 
.8     , 
.8 
.8 
.78 
.72  , 
.7 

.7  I 
.7  ■ 
.7     ! 

.a^l 

.6 

.6    ' 

.6 

..W  ' 

.55 

.5 

.5 

.48 

.45 

.45 

.45 

.45 

.45 

.45 

.5 

.5 


0.45 
.45 
.45 
.45 
.45 
.45 
.42 
.42 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.38 
.3 
.3 
.3 
.28 
.2.''. 
.2.'> 
.2.1 
.25 
.25 
.25 
.22 
.2 
.2 


Oct. 


0.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 


Statim  rating  tahU  for  Boxdder  Creek  near  Boulder,  Wyo.,  from  April  15,  to  Ocioher  St,  1905. 


he^. 

Discharge. 

Oacp 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-ftcl . 

0.20 

9 

1.10 

189 

.30 

18 

1.20 

224 

.40 

29 

1.30 

263 

.m 

42 

1.40 

3(H 

'        .60 

58 

1.50 

349 

.70 

77 

1.60 

396 

.80 

100 

1.70 

444 

.90 

127 

1.80 

494 

1.00 

157 

1.90 

,M4 

Ottge 
heignt. 

Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2..% 
2.60 
2.70 
2.80 


Discharge. 

Second-feet. 
594 
644 
095 
747 
800 
H.>5 
913 
973 
l,aJ5 


Gage 
height. 


Feet. 
2.90 
3. 00 
3.20 
3.40 
3.00 
3.80 
4.00 
4.20 


Discharge. 


Second-feet 
1,097 
l,UiO 
1,289 
1,421 
Ij.'V)? 
l,09.'i 

i,s:w 

1,975 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  i.s  based  on  12  discliarge 
iMMurements  made  daring  1905.    It  is  well  defined  between  gage  heights  0.5  foot  and  3  feet. 
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STREAM   MEA8UBEMENT8.  IN   1905,  PART    XI. 


Estimated  monthly  discharge  ofBoidder  Creek  near  Boulder ,  Wyo.yfor  1906. 
[Drainage  area,  155  square  miles.] 


Month, 


April  15-31. 

May 

June ... 

July 

August 

September. 
October 


The  period . 


Discharge  in  second-feet. 


Maximum. 


42 
544 
1,940 
1,160 
133 
35 


Minimum. 


42 
42 
913 
157 
35 
9 
9 


Mean. 


42 
ISS 
1,350 
543 
64.5 
23.6 
9.0 


TotAl  in 
acre-feet 


1,333 
11,560 
80,330 
33,390 
3,966 
1,404 
553 


132,500 


Run-off. 


0.271 
1.21 
8.71 
3.50 
,416 
.152 
.058 


0.161 

1.40 

9.72 

4.04 

.480 

.170 

.067 


EASTFORK  RIVER  AT  NEWFORK,  WYO. 

Eastfork  River,  the  southernmost  as  well  as  the  largest  of  the  tributaries  of  the  Newfoik, 
is  formed  by  the  three  small  creeks  which  drain  its  upper  basin.  Two  of  these,  Silver  and 
Willow  creeks,  head  among  the  small  mountain  lakes  about  Twin  Butte  and  on  the  southern 
slopes  of  Mount  Geikie,  at  an  elevation  of  about  9,000  feet;  the  third.  Muddy  Creek,  is  a 
spring  stream  and  heads  at  a  somewhat  lower  elevation  farther  to  the  south.  The  total  area 
of  the  Eastfork  basin  is  about  320  square  miles,  and  perhaps  2  per  cent  of  this  is  forested. 
The  upper  portion  of  the  basin  is  the  broken,  rugged  country  of  the  mountains;  farther  down 
the  valley  opens  out  into  broad,  level  stretches,  with  a  gradual  slope  to  the  west.  The  soil  is 
a  sandy  loam,  well  covered  in  its  natural  condition  with  a  heavy  growth  of  sagebrush  and  a 
smaller  quantity  of  nutritious  grasses.  Irrigation  is  practiced  in  a  primitive  way,  a  few 
small  diversion  ditches  taking  water  out  upon  lowland  meadows. 

A  gaging  station  was  established  April  1,  1905.  It  is  located  at  a  point  about  one-third 
mile  southeast  of  Newfork  post-office,  in  sec.  34,  T.  32  N.,  R.  108  W.,  and  about  one- 
fourth  mile  above  the  county  highway  bridge  across  Eastfork,  near  the  Noble  ranch  house. 

There  is  but  one  channel  and  the  banks  are  not  liable  to  overflow.  The  bed  of  the  stream 
is  sandy  and  shifting,  and  the  section  is  less  satisfactory  than  was  supposed  when  the  gage 
was  installed.  Gage  heights  have  a  range  of  about  4  feet.  The  bed  at  the  highway  bridge 
is  less  changeable  and  furnishes  a  better  section  than  that  first  selected,  though  it  is  divided 
into  three  channels  by  the  piling.  The  river  freezes  solid  during  the  later  months  of  the 
winter. 

During  the  lower  stagers  discharge  measurements  are  made  by  wading  at  the  station,  the 
initial  point  for  soundings  being  the  bench  mark.  At  high  water,  when  the  gage  reads  above 
2.5  feet,  measurements  are  made  from  the  highway  bridge,  which  is  a  three-span  wooden 
structure,  resting  upon  piling  protected  by  rock  at  the  bottom. 

The  gage,  which  during  1905  was  read  daily  by  Mrs.  Cora  Noble,  is  a  vertical  timber, 
firmly  braced  to  the  right  bank.  The  bench  mark  is  a  copper  **0"  on  the  top  of  a  poet  set 
in  the  ground  10  feet  west  of  the  gage;  elevation,  5.68  feet  above  the  zero  of  the  gage. 
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Discharge  measurtmenU  cf  Eaatforlc  River  ai  Neurfork,  Wyo.^  in  1906, 


Date. 


Hydrographer. 


ApriI22 A.J.  ParshaJl. 

May22 do 

Do do 

May  24a do 

M4y28« G.  N.  Stadin.. 

June  16a :  A.J.Parshall. 

June  19a ' do 

June  21  a I do 

Jane  24a |  G.  N.  Stadin  .. 

AuguitlO !  A.J.Parshall. 

August  12 do 

September  18  6. do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 
81 

Sq.ft. 
64 

Ft.peraec. 
0.69 

Feet. 
0.30 

Sec-It 
44 

05 

228 

2.18 

1.92 

498 

95 

246 

2.35 

2.13 

577 

75 

238 

2.84 

2.40 

675 

75 

274 

3.31 

2.65 

907 

75 

324 

4.26 

3.35 

1,381 

75 

259 

2.97 

2.50 

769 

75 

215 

2.40 

2.00 

516 

75 

272 

2.84 

2.45 

772 

85 

80 

.67 

.40 

54 

83 

71 

.68 

.35 

48 

64 

54 

.63 

.20 

34 

a  Discharge  measurement  made  at  bridge  below  station. 
6  D.scharge  measurement  made  100  yards  below  station. 

DaHy  gage  height ,  in  feet,  o/Eastfork  River  at  Newfork^  Wyo.,for  1906. 


Day. 

Apr. 

May. 

June. 

July       .\u{ 

1.65          0 

1.6 

1.3 

1.2 

1.1 

1.1 

1.0 

1.0 

1.0 

.9 

.9 

.8 

.8 

.8 

.8 
1.0 
1.0 

.8 

.6 

.5 

.5 

.5 

.6 

.6 

.5 

.5 

.5 

.5 

.4 

.4 

.5 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Sept 

0.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
•2 
.2 
.2 
.2 
.2 
.2 
.2 
2 

.2 

•2 
.2 
.2 
.2 
.2 
.2 



Oct. 

1 .            

1.6 
1.6 
1.6 
..6 
1.8 
1.2 
.9 
.9 
.9 
.8 

.3 
.3 
.3 
.3 

'   .3 
.3 
.3 

,4 

0.5 
.5 
.5 
.5 
.4 
.4 
.4 

:: 

.5 

.5 

.5 

.5 

.4 

.4 

.5 

.6 

1.0 

1.0 

1.4 

1.7 

2.0 

2.3 

2.3 

2.2 

2.2 

2.55 

2.55 

2.3 

2.05 

3.1 

3.8 

4.0 

4.55 

4.9 

3.7 

3.5 

4.2 

4.4 

3.7 

2.a5 

2.95 

3.25 

3. 75 

3.5 

3.a'i 

3.3 

2.9.5 

2..^5 

2.1 

2.05 

2.4 

2.55 

2.  .Vi 

2.4.5 

2.6 

2.35 

2.3 

2.0 

1.6 

0.2 

2 

.2 

3 

.2 

4 

5 

.2 
.2 

6 

.2 

7 .                  .•     . 

2 

8 

7 

9 

.2 

10... 

2 

11 .   . 

.2 

12 ..              

.2 

13 

.2 

U 

.2 

15 

.2 

16 

17...  . 

.2 
2 

W 

,2 

19 

.2 

20 

.2 

21 

.2 

22 .       .                    ... 

.2 

23 

.2 

24 

25 

.2 
.2 

26 .       .       . 

.2 

27.. 

.2 

28 

.2 

» 

.6 

» 

.8 

81 

3 
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Station  rating  table  for  Easfork  River  at  NeurforJc,  Wyo.,from  May  1  to  October  31, 1905. 


Gag< 
heigh 


Feet. 
a20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 


Discharge. 


Second-feet. 

30 

43 

58 

75 

a3 

112 
133 
156 


Gage 
height. 


Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 


Discharge. 

Gage 
height. 

Feet. 
1.80 

Second-feet. 
181 

208 

1.90 

236 

2.00 

267 

2.10 

300 

2.20 

334     1 

2.30 

370 

2.40 

407 

2.50 

Discharge. 

Gage 
height. 

Discharge. 

Sicond-feei. 
445 

Feet. 
2.60 

Second-^eet, 
851 

485 

2.70 

914 

527 

2.80 

979 

572 

2.90 

1,046 

621 

3.00 

1,115 

674 

3.10 

1,262 

731 

790 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  12  discharge 
measurements  made  during  1905.  It  is  fairly  well  defined  between  gage  heights  0.2  foot  and  2.6  feet.  The 
table  has  been  extended  beyond  these  limits.  Above  gage  height  3.20  feet  the  rating  curve  is  a  tangent, 
the  difference  being  76  per  tenth. 

Estimated  monthly  discharge  ofEastforJc  River  at  Nexvforlc^  Wyo.,  for  1906. 
[Drainage  area,  320  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 
October 


The  period . 


Discharge  in  socond-feet. 


445 

820 
1,554 
388 
58 
43 
133 


Minimum. 


43 
58 
370 
.58 
43 
30 
30 


127 

286 
1,234 

147 
47.8 
33.5 
35.8 


Total  in 
acre-feet. 


7,557 
17,580 
73,430 
9,039 
2,939 
1,993 
2,201 


114,700 


Run-off. 


Second-feet 

per  square 

mile. 


0.397 
.894 

3.86 
.459 
.149 
.105 
.112 


Depth  in 
inches. 


0.443 
1.03 
4.31 
.529 

.1?2 
.117 
.129 


YAMPA  RIVER  DRAINAGE  BASIN. 


DE.SCUIPTIOX  OF   BASIN. 


Yampa  River  rises  in  Egeria  Park,  in  the  southeastern  part  of  Routt  County,  Colo.,  runs 
in  a  general  northerly  direction  to  Steamboat  Springs,  and  thence  westward  to  its  point  cf 
junction  with  Green  River,  just  east  of  the  Colorado-Utah  State  boundary.  Throughout 
ahnost  its  entire  course  it  flows  in  a  succession  of  open  valleys  alternating  with  deep,  narrow 
canyons,  the  longest  and  deepest  of  the  canyons  being  that  through  which  it  enters  the 
Green. 

The  drainage  basin  of  the  river  lies  for  the  most  part  within  the  boundaries  of  Routt 
County,  which  is  a  little  larger  than  the  Stat^^  of  Massachusetts  and  comprises  about  6,000 
square  miles.  Its  eastern  limit  is  formed  by  the  Park  Mountains,  and  the  melting  of  the 
snows  on  their  high  peaks  is  the  sourcx»  of  numerous  small  streams  whose  waters  augment  the 
volume  of  the  river  and  form  its  chief  perennial  supply.  Westward  from  the  mountains  the 
basin  is  largely  the  eroded  and  dissected  Yampa  Plateau,  whose  wide  terraces,  abrupt  cliffs, 
and  deep-cut  gulches  and  arroyos  are  the  striking  features  of  the  region.  The  general  level 
is  over  6,000  feet  above  sea. 
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The  rocks  of  the  basin  are  largely  of  sedimentary  origin  and  embrace  chiefly  formations  of 
Tertiar}'  and  Cretaceous  periods.  The  soils  derived  from  these  rocks  are  friable  and  soft, 
with  considerable  alkali,  and  lai^  tracts  are  covered  with  sagebrush.  The  forests  in  the 
mountainous  portion  of  the  basin  are  composed  of  coniferous  trees,  and  scattered  clumps  of 
pifion  and  cedars  are  found  in  the  plateau  country.  Weather  Bureau  records  show  the  mean 
annual  precipitation  at  the  town  of  Lay  to  be  12.35  inches. 

Elk  River,  Fortification  Creek,  Elk  Head  Creek,  William  River,  and  Little  Snake  River  are 
the  most  important  tributaries  of  the  Yampa.  The  upper  basins  of  these  streams  are  within 
the  forested  region,  but  along  their  lower  courses  are  many  cultivated  areas. 

Irrigation  in  the  Yampa  basin  is  confined  to  low  bottom  lands  and  scattered  first-bench 
lands,  but  a  number  of  systems  are  now  under  consideration. 

YAMPA   RIVER  AT  STEAMBOAT  SPRINGS,  COLO. 

This  station  was  established  May  3,  1904,  at  the  highway  bridge  at  the  east  end  of  Steam- 
boat Springs.  May  8, 1905,  it  was  reestablished  at  the  new  steel  highway  bridge,  about  one- 
fourth  mile  below  the  old  bridge,  in  sec.  17,  T.  6  N.,  R.  84  W. 

The  channel  is  straight  for  about  400  feet  above  and  below  the  station.  The  left  bank  is 
low,  but  a  roadway  about  8  feet  high  leading  to  the  bridge  prevents  any  overflow.  The  left 
bank  is  high  and  practically  clean.  The  stream  does  not  overflow  even  at  extremely  high 
stages.  The  bed  is  composed  of  rock  and  gravel,  with  some  sand,  and  is  clean  and  perma- 
nent. There  is  but  one  channel  at  all  stages,  obstructed  to  some  extent  by  several  lai^e 
bowlders.  The  current  is  swift  at  high  and  medium  at  low  stages.  Gage  heights  have  a 
range  of  about  4.5  feet.  Ice  conditions  during  the  winter  months  render  gage  readings 
impracticable. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge,  to 
which  the  gage  is  attached.  A  stay  line  is  used  to  keep  the  meter  in  position  during  measure- 
ments of  high  stages.  The  initial  point  for  soundings  is  the  upstream  side  of  the  left  abut- 
ment, marked  zero. 

A  standard  chain  gage,  which  was  read  twice  each  day  during  1905  by  Elmer  Brightman, 
Is  attached  to  the  downstream  side  of  the  bridge,  35  feet  from  the  left  abutment.  The  length 
of  the  chain  is  13.43  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  the 
west  side  of  the  left  abutment  of  the  bridge;  elevation  11.50  feet  above  the  zero  of  the  gage. 
(2)  A  standard  United  States  Geological  Survey  iron  post,  located  100  feet  south  of  the 
left  end  of  the  old  wooden  bridge,  one-fourth  mile  up  the  river;  elevation,  15.65  feet  above 
the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  70-72. 

Discharge  jneasuremerUs  of  Yampa  River  at  Steamboai  Springs,  Colo.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Mays 

H.  G.  Gi-aham 

Feet. 
98 
92 
97 
97 
81 
81 

Sq.ft. 
334 
220 
447 
421 
88 
63 

Ft.  per  sec. 
2.05 
3.71 
7.36 
7.65 
1.45 
.75 

Fee^.         Sec.-ft. 
4.50                684 

M4y9 

do 

5.60 
8.15 
7.90 
4.25 
4.00 

816 

June  10 

Hinderlider  and  Graham.  . 

3,290 

Do ... . 

.do 

3,220 

July  26 

n.  G.  Graham 

128 

August  26 

do 

47 
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DaUy  gage  height,  in  feet  ^  ofYampa  River  ^  at  Steamboat  Springs,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

3.65 

3.65 

3.65 

3.7 

3.75 

3.75 

3.75 

3.75 

3.8 

4.05 

4.05 

4.0 

4.05 

4.05 

4.0 

4.15 

4.15 

4.25 

4.25 

4.25 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.25 

4.3 

4.35 

4.75 

4.95 

5.0 

4.9 

4.65 

4.55 

4.15 

4.45 

4.55 

4.75 

5.65 

5.62 

5.6 

5.48 

5.38 

5.32 

5.55 

5.75 

6.05 

6.22 

6.45 

6.75 

6.85 

7.1 

7.25 

6.95 

7.02 

6.95 

6.95 

6.8 

6.82 

6.95 

7.5 

7.7 

7.85 

8.4 

8.7 

8.25 

8.6 

8.68 

8.68 

8.15 

&65 

7.75 

7.75 

7.5 

7.65 

7.3 

7.08 

7.02 

6.85 

6.8 

6.72 

6.72 

6.35 

6.2 

6.0 

5.88 

565 

5.5 

5.4 

5.2 

5.15 

5.65 

5.4 

6.15 

5.05 

4.9 

4.8 

4.72 

4.68 

4.65 

4.52 

4.52 

4.42 

4.42 

4.42 

4.32 

4.32 

4.3 

4.3 

4.32 

4.3 

4.28 

4.25 

4.18 

4.15 

4.12 

4.18 

4.32 

4.35 

4.35 

4.38 

4.38 

4.3 

4.3 

4.25 

4.18 

4.2 

4.22 

4.18 

4.15 

4.2 

4.25 

4.38 

4.32 

4.25 

4.18 

4.15 

4.12 

4.02 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

3.98 

4.0 

4.0 

4.0 

4.0 

4.0 

4.02 

4.15 

4.18 

4.18 

4.12 

4.1 

4.1 

4.02 

4.1 

4.1 

4.08 

4.02 

4.02 

4.02 

4.02 

4.08 

4.08 

4.08 

4.02 

4.02 

4.08 

4.08 

4.08 

4.08 

4.1 

4.18 

4.18 

2 

4.18 

3 

4.1 

4.     .         .             

4.1 

5 

4.1 

6 

4.1 

7 

4.08 

8 

4.08 

9 

4.08 

10 : 

4.08 

11 

4.08 

12 

4.06 

13 

4.08 

14 

4.08 

15 

4.06 

16 

4.08 

17 

4.06 

18 

4.08 

19 

4.08 

20 

4.12 

21 

4.18 

22 

4.18 

23 

4.18 

24 

4.18 

25 

4.18 

26 

4.18 

27 

4.18 

28 

4.18 

29              .            

4.18 

30  

4.18 

31 

4.18 

Station  rating  table  for  Yampa  River  at  Steamboat  Springs,  Colo.,  from  AprU  1  to  May 

18, 1905. 


Gage, 
height. 

Feet. 

Discharge. 
Second-feet. 

1     Gage 
height. 

1      ^"'• 

Discharge. 

Gage 
height. 

D.schaige. 

heigE^. 

Diflchaige. 

Second^eet. 

Feet. 

Second-feet. 

Feet. 

Secondrfeet. 

3.20 

130 

1        4.10 

440 

5.U0 

935 

5.90 

1,640 

3.30 

146 

4.20 

485 

5.10 

.000 

6.00 

1,740 

3.40 

170 

4.30 

530 

5.20 

1,070 

6.20 

1,940 

3.50 

200 

4.40 

580 

5.30 

1,145 

6.40 

2,150 

3.60 

232 

!        4.50 

630 

5.40 

1,220 

6.60 

2,370 

3.70 

268 

4.60 

685 

5.50 

1,300 

6.80 

2,610 

3.80 

307 

4.70 

745 

5.60 

1,380 

7.00 

2,850 

3.90 

350 

4.80 

805 

5.70 

1,465 

7.20 

3,110 

4.00 

395 

4.90 

870 

5.80 

1,550 

7.40 

3,400 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions, 
charge  measurements  made  during  1904,  and  is  fairly  well  defined. 


It  is  l>ased  on  seven  dis- 
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8'atum  roHng  table  for  Yampa  River  at  Steamboai  Springs,  Colo.,  from  May  19  to  October  31 1 

1905. 


Qage 
height. 

Discharge.  1 

1 

Gage 
height. 

Discharge. 

height. 
Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Pea. 

Second-^ eet  J 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Second-feet. 

3.90 

35 

4.90 

395 

5.90 

1,025  . 

6.90 

1,920 

4.00 

55 

5.00 

445 

6.00 

1,105 

7.00 

2,030 

4.10 

80    ! 

5.10 

495 

6.10 

1,185 

7.20 

2,260 

4.20 

110 

5.20 

550 

6.20 

1,270 

7.40 

2,500 

4.30 

145 

5.30 

610 

6.30 

1,355 

7.60 

2,760 

4.40 

180 

5l40 

675 

6.40 

1,445 

7.80 

3,010 

4.50 

220 

6.50 

740 

6.50 

1,535 

8.00 

3,270 

4.00 

260 

5.60 

805 

6.60 

1,625 

8.20 

3,640 

4.70 

ao5 

5.70 

875 

6.70 

1,720 

8.40 

3,82P 

4.80 

350 

5.80 

050 

6.80 

1,820 

8.60 

4,100 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  five  discharge 
measurements  made  during  1905,  and  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Yampa  River  at  Steamboai  Springs,  Colo.,  for  1905. 


Month. 


AprU 

May 

Jane 

July 

Aogost 

September., 
October..., 


The  period. 


Discharge  in  second-feet. 
Maximum.  Minimum.      Mean. 


775 
2,320 
4,240 
840 
173 
104 
104 


250 
462 
550 
86 
51 
65 
75 


418 
1,405 
2,435 
264 
92.5 
73.1 
88.2 


Total  in 
acre-feet. 


24,870 

86,300 

144,900 

16,620 

6,688 

4.360 

5,423 


287,200 


YAMPA  RIVER  NEAR  CRAIG,  COLO. 

Tliis  station  was  established  April  30,  1904.  It  is  located  on  the  wagon  bridge  1  mile 
south  of  Craig,  on  the  road  to  Meeker,  Colo.,  in  sec.  6,  T.  6  N.,  R.  90  W.,  just  below  the 
mouth  of  Fortification  Creek  and  about  7  miles  above  the  mouth  of  Williams  River. 

The  channel  is  straight  for  250  feet  above  and  300  feet  below  the  station.  Both  banks 
we  low  and  overflow  at  extremely  high  stages.  The  bed  of  the  stream  is  composed  of  sand, 
gravel,  and  cobblestones,  and  is  permanent.  There  is  but  one  channel  at  all  ordinary  stages, 
broken  by  the  piers  of  the  bridge;  at  high  stages  the  stream  flows  through  the  culverts  at 
etch  end  of  the  bridge,  and  the  current  is  materially  broken  by  the  driftwood  which  inva- 
riibly  collects  at  the  upper  side  of  the  piers.  The  current  is  swift  at  high,  but  very  sluggish 
at  low  water.  Gage  heights  have  a  range  of  about  6  feet  during  an  ordinary  season.  Ice  in 
the  channel  renders  gage  readings  impracticable  during  the  winter  months. 

Oiacbai^  measurements  are  made  from  the  downstream  side  of  the  three-span  tubular 
steel  pier  bridge.  The  initial  point  for  soundings  is  the  vertical  wall  of  the  old  log  abut- 
ment on  the  left  bank,  to  which  the  gage  is  attached. 

Ilie  gage,  which  was  read  twice  each  day  during  1905  by  Lawson  Thompson,  is  a  vertical 
timber  12  feet  long,  fastened  to  a  pile  on  the  old  log  abutment  at  the  left  end  of  the  bridge. 
11)6  gage  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  bolt  marked  with  a  cross  on 
the  top  of  the  tubular  steel  and  concrete  pier  on  the  downstream  side  of  the  left  abutment 
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of  the  bridge;  elevation,  14.34  feet  above  the  zero  of  the  gage.  (2)  The  top  of  a  bolt 
marked  with  a  cross  on  the  top  of  the  corresponding  pier  on  the  upstream  side  of  the  bridge; 
elevation,  14.37  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  72-74. 

Discharge  measurements  ofYampa  River  Tiear  Craig,  Colo.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

¥Ay  -'> 

H.  G.  Graham      

Feet. 
181 
204 
123 
122 
122 

8q.fi. 
913 
1,474 
545 
447 
441 

Ft.  per  sec 

2.83 

4.91 

•  .82 

.33 

.32 

Feet. 
4.75 
7.72 
2.70 
1.95 
1.95 

Sec.'/t. 
2,588 

JllTM*  8 ,  .  ,  , 

Hinderllder,  Graham,  and  Hojrt.  - . 
H.  G.  Graham 

7.234 

Jidy24.. 

Ai^fU8t25 

445 

do 

M6 

Aogost  27 

do 

139 

Daily  gage  height,  in  feet,  ofl 

"ampa  River  near  Craig,  Colo.,for  1905. 

Day. 

Apr.       May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

2.8    1      5.6 
3.05        5.85 

6.75 

7.15 

7.15 

7.45 

8.05 

8.0 

7.45 

7.6 

7.8 

8.1 

7.55 

7.:}5 

7.0 
7.2 
6.9 
6.9i 
6.7 

4.55 

4.45 

4.7 

4.55 

4.35 

4.1 

3.8 

3.8 

3.7 

3.65 

3.6 

3.55 

3.5 

3.4 

3.4 

3.25 

2.6 

2.65 

2.6 

2.65 

2.6 

2.85 

2.85 

2.85 

2.85 

2.85 

2.65 

2.55 

2.5 

2.4 

2.35 

2.4 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.95 

2.2 

2.2 

2.2 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

2.0 

2 

2.0 

3 

2.9 

2.85 

2.75 

2.85 

3.35 

3.7 

4.15 

4.35 

4.05 

3.8 

3.8 

4.25 

3.8 

3.8 

3.9.') 

5.55 

5.05 

4.65 

4.5 

4.35 

4.5 

5.15 

5.25 

4.8 

4.65 

4.6 

4.7 

4.55 

4.8 

4.75 

2.0 

4.^ 

2.0 

5 

2.0 

6 .                                 

2.0 

7 

2.0 

8 

2.0 

9 

2.0 

10 

2.0 

11 

2.0 

12 

1.9 

13 

1.9 

14 

1.9 

15 

2.0 

16.     .                                           

2.0 

17 

3. 15  I      2. 4 

2.0 

18 

4.14 

5.7          6.4 

2.95         2.4 

1.8 

2.1 

19 

4.4 

6.3          6.25 

2.9          2.45 

1.8 

2.0 

20 

4.4 

6.65         6.0 

2.95         2.4 

1.8 

2.0 

21 

4.25 

6.8          5.8 

2.9          2.25 

1.85 

2.0 

22 

4.15 

7. 15         5. 75 

2.9          2.25 

1.9 

2.0 

23 

4.2 

7.4 

5.9 

2.75         2.3 

1.9 

2.0 

24 

4.4 

7.7 

5.75 

2.7          2.15 

1.8 

2.1 

25 

4.3.-> 

7.45         5.55 

2.55         1.95 

1.9 

2.1 

26 

4.35 

7.0          5.45 

2.6           1.9 

1.9 

2.0 

27 

4.6.5 

6.95  '      5.3 

2.6    ,       1.9 

1.9 

2.1 

28 

5.1 

6.9          5.0 

2.55 

1.9 

1.9 

2.1 

29 

5.25 

6.75         4.9 

2.5 

1.9 

1.9 

2.1 

30 

5.4 

6.35         4.75 

2.5 

1.9 

1.9 

2.15 

31 

6.25 

2.5 

1.8 

2.2 
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Station  rating  tMefor  Yampa  River  near  Craig,  Colo. ^  from  April  1  to  October  31, 1906. 


Gage 
lieight. 

Dischaige. 
Second-feet. 

Gage 
height. 

Diachaige. 

Gage 
height. 

Dischaigc. 

Gage 
height. 

Dischange. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

1.80 

100 

3.00 

670 

4.20 

1,750 

5.80 

4,040 

1.90 

125 

3.10 

740 

4.30 

1,860    ' 

6.00 

4,390 

2.00 

155 

3.20 

810 

4.40 

1,980 

6.20 

4,760 

2.10 

190 

3.30 

890 

4.50 

2,100 

6.40 

5, 130 

2.20 

230 

3.40 

970 

4.60 

2,230    1 

6.60 

5,520 

2.30 

270    ' 

3.50 

1,060 

4.70 

2,360 

6.80 

5,930 

2.40 

320 

3.60 

1,150 

4.80 

2,490 

7.00 

6,360 

2.50 

370    ! 

3.70 

1,240 

4.90 

2.630 

7.50 

7,520 

2.60 

420 

3.80 

1,330 

5.00 

2,770 

8.00 

8,750 

2.70 

480 

3.90 

1,430 

5.20 

3,070 

2.80 

540 

4.00 

1,530 

5.40 

3,380 

2.90 

600 

4.10 

1,640 

5.60 

3,700 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  meas- 
urements made  during  1904-1905.    It  is  well  defined  between  gage  heights  1.9  feet  and  4.8  feet. 

Estimated  monthly  discharge  of  Yampa  River  near  Craig,  Colo.,  for  1906. 
(Drainage  area,  1,730  square  miles.] 


Discharge  in  second-feet. 

Total  In 
acre-feet. 

93,960 
256,800 
339,900 

61,610 

20,480 
7,379 

10.020 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

1,579 
4,177 
5,713 
t.002 

Second-feet 

per  square 

mile. 

0.913 

2.41 

3.30 

.579 

.192 

.072 

0.94 

Depth  in 
Inches. 

April 

3,380 

8,000 

9,000 

2,360 

570 

230 

230 

510 
1,920 
2,425 

370 

1.02 

Miy 

2  78 

June .     . 

3  68 

July 

.668 

Aagust 

100  1           333 
100  1            124 
125              163 

.221 

September 

.080 

October 

.108 

Tlie  period 

790,100 

YAMPA  RIVEU  NEAR  MAYHELL,  COLO. 

This  station  was  established  April  17,  1904.  It  is  located  at  the  Thornburg  bridge,  10 
miles  west  of  Maybcll  and  75  miles  from  Meeker,  Colo.,  in  sec.  19,  T.  7  M .,  R.  96  W. 

The  channel  is  straight  for  about  300  feet  above  and  600  feet  below  the  station.  The  left 
bank  is  low  and  clean  and  overflows  to  a  considerable  extent  during  high  water.  The  right 
bank  is  high  and  clean  and  is  not  subject  to  overflow.  The  bed  of  the  stream  is  composed 
of  gravel  and  sand  and  is  shifting.  Ice  conditions  render  gage  readings  impracticable  dur- 
ing the  winter  months.    The  ordinary  range  of  gage  heights  is  about  6  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge  to 
which  the  gage  is  fastened.    The  initial  point  for  soundings  is  the  edge  of  the  left  abutment. 

"Hie  gage,  which  was  read  twice  each  day  during  1905  by  Peter  Farrell,  is  a  staff  fastened 
to  the  left  downstream  edge  of  the  middle  pier  of  the  bridge.  The  bench  mark  is  a  United 
States  Geological  Survey  standard  bronze  tablet  set  in  the  top  stone  of  the  right  abut- 
inent  on  the  downstream  side ;  elevation  above  the  zero  of  the  gage,  10.79  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  75-77.. 
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Discharge  meaauremenis  of  Yampa  River  near  MayheU^  Colo.,  in  1905. 


Date. 

Hydrographer. 

May24. 

May  25 

H.  G.  Graham 

do 

May  27... 

.do 

June  25 

do 

June  26 

do 

Aug.  18..   . 

do 

Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

210 

1,623 

210 

1,645 

210 

1,496 

207 

1,165 

206 

1,099 

172 

409 

Mean 
velocity. 

Gage 
height. 

Ft.  per  see. 

Feet. 

5.64 

6.20 

5.53 

6.25 

5.23 

5.60 

4.03 

4.20 

3.72 

3.90 

.56 

.45 

Dis- 
charge. 

Sec.  ft. 
9,154 
9,097 
7,824 
4,689 
4,086 
229 


Daily  gage  height,  in  feet,  of  Yampa  River  near  MaybeU,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

0.1 
.15 
.15 
.2 
.18 
.4 
.3 
.35 
.3 
.45 
.35 
.4 
.25 
.28 
.35 
.3 
.22 
.2 
.22 
.2 
.2 
.25 
.35 
.28 
.25 
.3 
.4 
.35 
.25 
.25 

Oct. 

1 

1.3 

1.35 

1.5 

1.45 

1.25 

1.35 

1.5 

1.65 

2.05 

2.65 

2.5 

2.4 

2.75 

2.75 

2.65 

2.55 

2.65 

2.6 

2.75 

2.8 

2.55 

2.6 

2.75 

2.8 

2.65 

3.05 

3.1 

3.4 

3.35 

3.75 

3.9 

4.2 

4.3 

4.1 

4.1 

3.5 

4.05 

4.1 

3.9 

3.75 

3.4 

3.4 

3.3 

3.55 

3.3 

3.4 

3.6 

4.1 

4.95 

5.55 

5.8 

5.85 

6.25 

6.25 

6.25 

5.75 

5.65 

5.7 

5.9 

5.9 

5.7 

5.8 

6.0 

5.85 

5.9 

6.0 

6.1 

6.2 

6.75 

5.85 

5.5 

5.95 

6.5 

6.6 

6.65 

6.4 

5.55 

4.75 

4.55 

4.45 

4.35 

4.4 

4.2 

4.25 

4.45 

4.05 

3.9 

3.75 

3.4 

3.3 

3.15 

2.4 
2.25 
2.65 
2.4 
2.4 
2.4 
2.3 
2.2 
1.95 
1.75 
1.7 
1.5 
1.5 
1.4 
1.35 
1.45 
1.3 
1.25 
1.25 
1.15 
1.1 
1.35 
1,1 
1.05 
.9 
1.2 
1.15 
1.05 
1.15 
1.3 
1.5 

155 

1.2 

1.2 

1.25 

1.15 
.95 
.95 
.8 
.7 
.5 
.55 
.4 
.45 
.4 
.2 
.3 
.25 
.35 
.4 
.35 
.35 
.3 
.15 
.3 
.25 
.15 
.2 
.25 
.2 
.2 
.2 

0.3 

2 

.25 

3 ; 

.3 

4 

.35 

5 

.3 

6 

.25 

7 

.2 

8 

.25 

9 

.2 

10 

.2 

11 

.3 

12 

.3 

13 

.2 

14                   ...                   

.25 

15 

.3 

16 

.4 

17 

.3 

18 

.3 

19 

.2 

20  

.3 

21    

.55 

22 

.4 

23  .                

.3 

24  

.3 

25 

.15 

26   

.2 

27   

.25 

28 

.35 

29 

30 

.4 

.3 

31 

.25 
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Station  rating  table  for  Yampa  River  near  MaybeU^  Oolo.ffrom  AprU  1  to  October  31,  1906, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fea. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.00 

100 

1.30 

690 

2.60 

1,950 

3.90 

3,920 

.10 

130 

1.40 

760 

2.70 

2,080 

4.00 

4,100 

.20 

160 

1.50 

840 

2.80 

2,210 

4.20 

4,470 

.30 

190 

1.60 

920 

2.90 

2,340 

4.40 

4,860 

.40 

230 

1.70 

1,000 

3.00 

2,480 

4.60 

5,270 

.50 

270 

1.80 

1.090 

3.10 

2,620 

4.80 

5,710 

.60 

310 

1.90 

1,180 

3.20 

2,770 

5.00 

6,170 

.70 

350 

2.00 

1,280 

3.30 

2,920 

5.20 

6,640 

.80 

400 

2.10 

1,380 

3.40 

3,080 

5.40 

7,120 

.90 

450 

2.20 

1,490 

3.50 

3,240 

5.60 

7,610 

1.00 

500 

2.30 

1,600 

3.60 

3,400 

5.80 

8,110 

1.10 

560 

2.40 

1,710 

3.70 

3,570 

6.00 

8,630 

1.20 

620 

2.50 

1,830 

3.80 

3,740 

ftSO 

10,070 

NoTB.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-1905.  and  it  is  well  defined. 

Estimated  monthly   discharge  of  Yampa  River  near  Maybdl,  Colo.,  for  1906, 
[  Drainage  area,  3,670  square  miles.) 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

April 

3,655 

9,325 

10,850 

2,015 

880 

250 

290 

655 
2,920 
2,605 
450 
145 
130 
145 

1,825 
5,581 
6,768 
968 
303 
185 
188 

108,600 
343,200 
402,700 
59,520 
18,630 
11,010 
11,560 

0.497 
1.52 
1.84 
.264 
.083 
.050 
.051 

0.554 

May 

.75 

June 

05 

July 

304 

August 

006 

September 

056 

October..  . 

.050 

The  period 

955,200 

ELK   RIVER   NEAR  TRULL,  COLO. 

Elk  River  rises  in  the  northeastern  part  of  Routt  County,  Colo.,  flows  southward,  and 
joins  Yampa  River  6  miles  below  Steamboat  Springs.  The  drainage  basin  comprises  the 
western  slope  of  the  Park  Range  and  the  greater  part  of  it  is  mountainous,  but  there  is  some 
open  prairie  land  along  the  river  and  its  larger  tributaries.  Much  of  this  prairie  land  is  under 
cultivation,  being  irrigated  by  numerous  ditches  from  the  streams.  Hay  is  the  principal 
crop,  but  in  the  lower  portion  of  the  valley  cereals  are  raised  to  some  extent.  The  higher 
portions  of  the  basin  are  covered  by  heavy  forests  of  pine  and  spruce.  Precipitation  con- 
sists principally  of  snow  during  the  winter  months. 

The  gaging  station  was  established  May  2, 1904.  It  is  located  about  2  miles  southeast  of 
Trail  post-office,  on  the  stage  road  between  Steamboat  Springs  and  Hayden,  Colo.,  in  sec. 
32, T.  7  N.,  R.  85  W.,  and  is  below  all  tributaries. 

The  channel  is  straight  for  100  feet  above  and  for  300  feet  below  the  station.  Both 
banks  are  low  but  are  not  liable  to  overflow  except  at  very  high  stages.  The  bed  of  the 
stream  is  composed  of  rock  and  is  permanent.    There  is  but  one  channel  at  all  stages.    The 
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current  is  swift  at  all  times  and  exceedingly  so  at  high  water.  Ice  conditions  render  gage 
readings  impracticable  during  the  winter  months.  Gage  heights  have  an  ordinary  range  of 
about  4  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  vertical  wall  of  the 
masonry  abutment  at  the  left  end  of  the  bridge  on  the  downstream  side.  There  is  also  a 
stay-wire  about  50  feet  above  the  bridge  for  holding  the  meter  at  high  stages. 

The  gage  was  read  twice  each  day  during  1905  by  H.  W.  Hitchins.  The  original  gage  was 
timber,  placed  vertically  near  the  right  end  of  the  bridge.  This  was  replaced  June  22, 1904, 
by  a  standard  chain  gage,  referred  to  the  ^me  datum.  The  chain  hangs  from  a  point  25 
feet  from  the  initial  point  for  soundings  on  the  downstream  side  of  the  bridge.  The  length 
of  the  chain  is  16.20  feet.  The  bench  mark  is  a  United  States  Geological  Survey  standard 
aluminum  bench-mark  tablet,  set  on  the  downstream  end  of  the  masonry  abutment  at  the 
right  end  of  the  bridge;  elevation,  15.995  feet  above  datum  of  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  78-80. 

Discharge  measurements  of  Elk  River  near  TruU,  Colo.,  in  1905. 


Date. 


May?.. 

June  11 

July  25.... 
August  26 . 


Hydrographer. 


H.  G.  Graham 

ninderlider  and  Graham . 

H.  G.  Graham 

do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

115 

315 

115 

449 

95 

125 

86 

47 

Mean 
velocity. 


Ft.  per  sec. 
2.95 
6.01 
2.31 
2.30 


Gaee     '      Di»- 
height.      charge. 


Feei. 

7.28 
8.78 
6.00 
5.20 


Sec. -ft. 

931 

2,698 

289 

108 


DaUy  gage  height,  in  feei,  of  Elk  River  near  TruU,  Colo.,  for  1906. 


Dav. 

May. 

June. 

8.9 

8.95 

9.08 

9.5 

9.55 

9.1 

9.0.'j 

9.25 

9.42 

9.0 

8.78 

8.88 

8.85 

8.88 

8.9 

8.85 

July. 

Aug. 

Sept. 

5.1 

5.1 

5.1 

5.1 

5.2 

5.25 

5.32 

5.32 

5.22 

....... 



1 

Day. 

May. 

June. 

July. 

Aug. 

J. 

1 

7.72 

7.8 

8.52 

7.85 

7.25 

7.15 

7.2 

7.25 

6.95 

6.9 

6.85 

6.85 

6.82 

6.7 

6.78 

6.65 

6.0 

5.85 

5.78 

5.72 

5.7 

5.65 

5.65 

5.62 

5.6 

5.6 

5.6.'i 

5.65 

5.55 

5.52 

5.42 

5.38 

17 

8.15 

8.5 

8.75 

8.8 

8.9 

9.02 

9.22 

9.15 

8.85 

8.78 

8.8 

8.72 

8.45 

8.3 

8.55 

8.65 

8.55 

8.3 

8.28 

8.4 

8.35 

8.45 

8.52 

8.45 

8.2 

8.05 

8.15 

8.0 

8.1 

6.52 

6.38 

6,38 

6.42 

6.3 

6.28 

6.32 

6.15 

6.0 

5.a5 

5.9 

5.9 

5.82 

5.88 

5.88 

5.3 

5.3 

5.28 

5.25 

5.2 

5.18 

5.15 

5.15 

5.2 

5.2 

.5.2 

5.18 

5.15 

5.18 

5.15 

2 

18 

3 

':  19 

4. 

20 

5 

21 

6 

22 

7.       . 

7.2.') 

7.4 

7.9 

7.8 

7.5 

7.4 

7.45 

7.4,5 

7.4 

7.85 

23  . 

8 

24 

9 

25 

10 

26 

11 

27 

12 

28 

13 

29 

14 

30 

15 

31 

16 
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SUUion  rating  taile  for  Elk  River  near  TrvU,  Colo.,  from  May  2,  190 J^,  to  September  9,  1906. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Dischazge. 

Gage 
height. . 

Discharge. 

Gaffe 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

'      Feet. 

Second-feet. 

5.00 

60 

6.00 

312 

7.00 

785 

8.00 

1,520 

5.10 

73 

6.10 

350 

7.10 

845 

8.20 

1,710 

5.20 

88 

6.20 

390 

7.20 

905 

8.40 

1,910 

5.30 

107 

6.30 

430 

7.30 

975 

8.60 

2,120 

5.40 

130 

6.40 

470    1 

7.40 

1,045 

8.80 

2,365 

5.50 

156 

6.50 

520 

7.50 

1,115 

9.00 

2,630 

5.60 

'       184 

6.60 

570 

7.60 

1,190 

9.20 

•   2,910 

5-70 

213 

6.70 

620 

7.70 

1,270 

9.40 

3,190 

5.80 

244 

1        6.80 

670 

7.80 

1,350 

9.60 

3,485 

5.90 

277 

'        6.90 

725    ' 

7.90 

1,430 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-1' 05.    It  is  fairly  we  1  defined  between  gage  heights  5.5  feet  and  9  feet. 

Estimated  nuxnUdy  discharge  of  Elk  River  near  TrvU,  Colo.,  for  1905. 


Month. 


May  7^1 

JuDe 

Joly 

August 

September  1-9. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


2,938 

940 

3,410 

1,520 

2,032 

250 

312 

80 

111 

73 

1,841 
2,303 

667 

146 
87.9 


Total  in 
acre-feet. 


91,290 

137,000 

41,010 

8,977 

1,560 


279,800 


FORTIFICATION    CREEK  AT  CRAIG,   COIX). 

Fortification  Creek  rises  near  Mount  Walba,  in  northeastern  Routt  County,  Colo.,  flows 
westward,  southeastward,  and  southwestward,  and  joins  Yampa  River  at  Craig. 

The  gaging  station  was  established  Juno  12,  1905.  It  is  located  at  the  highway  bridge 
tbout  one-fourth  mile  east  of  Craig,  Colo.,  in  sec.  6,  T.  6  N.,  R.  90  W. 

The  channel  is  straight  for  about  50  feet  above  and  20  feet  below  the  station.  The  right 
bank  is  low  and  overflows  at  very  high  water;  the  left  bank  is  high.  The  l^d  of  the  stream  is 
compoaed  of  sand  and  silt  and  is  shifting.  There  is  at  all  stages  but  one  channel,  which 
is  dry  late  in  the  summer. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge  to 
which  the  gage  is  fastened.  The  initial  point  for  soundings  is  the  lower  side  of  the  bridge, 
flush  with  the  west  abutment. 

The  gage,  which  was  read  twice  each  day  by  H.  W.  Rose,  a  civil  engineer  who  lives  at  the 
station,  is  a  vertical  staff,  fastened  to  the  east  abutment  on  the  lower  side  of  the  bridge. 

A  measurement  made  June  12, 1905,  by  H.  G.  Graham,  gave  the  following  results:  Width, 
51  feet  area,  84  square  feet;  mean  velocity,  2.52  feet  per  second;  gage  height,  4.40  feet; 
discharge,  212  second-feet. 
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Daily  gage  height,  in  feet,  of  Fortijication  Creek  at  Craig,  Colo.,  for  1906. 


Day. 

June. 

Day. 

June 

1 

Day. 

June. 

Day. 

June. 

5.55 

5.92 

5.88 

6.2 

6.4 

6.1 

7  

5.1 

5.05 

5.05 

5.45 

4.7 

4.6 

13 

4.15 

3.95 

3.75 

3.7 

3.5 

3.35 

19 

3.2 

2                   .  . 

8 

14 

20 

2.95 

3               

9 

15 

21 

2.85 

4 

10           

16 

22 

2.75 

5 

11 

17 

23 

2.7 

6                  

12 

18 

24 

2.7 

Note.— Creek  dry  after  June  24. 

WILLIAMS    RIVER  AT  HAMILTON,   COLO. 

Williams  River  rises  in  the  White  River  Plateau,  the  highest  portion  of  which  reaches  an 
elevation  of  11,000  feet.  It  flo^s  northwestward  and  unites  with  Yampa  River  about  7 
miles  below  Craig.  It  is  joined  by  numerous  small  tributaries  which  drain  portions  of  the 
Williams  River  Mountains  on  the  east  and  the  Danforth  Hills  on  the  south.  The  largest  of 
these  tributaries  is  Marapos  Creek,  which  rises  near  the  Milk  Creek  divide,  flows  eastward, 
and  joins  Williams  River  at  Hamilton.  The  entire  drainage  area  is  hilly  or  mountainous, 
and  throughout  the  upper  portion  of  it  there  are  extensive  forests,  mainly  of  white  pine 
and  spruce.  Fartlier  down  the  forests  give  way  to  a  growth  of  willows  and  cottonwood  along 
the  river  bottom  and  oak  brush  and  shrubbery  on  the  hillsides.  Agriculture  is  confined  to 
the  narrow  valley  extending  along  the  river  and  some  of  its  largest  tributaries.  Wild  hay  is 
the  principal  crop,  and  cattle  raising  is  carried  on  extensively.  The  precipitation  consists 
chiefly  of  snow  during  the  winter  months.  The  maximum  discharge  occurs  during  the  latter 
part  of  May. 

The  gaging  station  was  established  April  29, 1904.  It  is  located  at  the  highway  bridge  at 
Hamilton,  on  the  stage  road  from  Meeker  to  Craig,  Colo.,  about  17  miles  from  Craig,  in  sec. 
20,T.5N.,R.91  W. 

The  channel  is  straight  for  about  150  feet  above  and  100  feet  below  the  station.  The  right 
bank  is  high,  rocky,  and  clean;  the  left  bank  is  low  and  wooded,  but  doe^  not  overflow  ex- 
cept at  extreme  high  stages.  The  bed  of  the  stream  is  composed  of  cobblestones  and  gravel, 
but  is  shifting.  There  is  but  one  channel  at  all  stages.  Gage  heights  have  an  ordinary  range 
of  about  3  feet.  During  the  winter  season  ice  obstructs  the  channel  to  such  an  extent  that 
gage  readings  are  impracticable. 

Discharge  measurements  are  made  from  the  lower  side  of  the  single-span  bridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  downstream  end  of  the  vertical 
log  abutment  at  the  left  end  of  the  bridge. 

The  gage,  which  during  the  early  part  of  1905  was  read  twice  each  day  by  Mrs.  Thomas 
Hamilton,  was  a  14-foot  timber,  driven  vertically  into  the  bottom  of  the  river,  with  the  upper 
end  fastened  to  the  lower  side  of  the  bridge.  May  21,  1905,  a  standard  chain  gage  was  in- 
stalled, the  datum  being  the  same  as  that  of  the  original  gage.  The  length  of  the  chain  is 
14.94  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  driven  into  the  top 
log  at  the  northeast  corner  of  the  left  abutment  of  the  bridge ;  elevation,  12.22  feet.  (2)  The 
head  of  a  nail  driven  into  a  root  on  the  west  side  of  a  small  cottonwood  tree  about  25  feet 
from  the  left  end  of  the  bridge  and  just  east  of  the  road;  elevation,  10.08  feet.  (3)  A  nail 
driven  into  the  southeast  corner  of  the  foundation  of  the  blacksmith  shop  about  25  feet 
from  the  left  end  of  the  bridge;  elevation,  10.08  feet.  (4)  A  United  States  Geological  Sur- 
vey standard  iron  post  at  the  southeast  corner  of  the  wagon  bridge;  elevation,  10.77  feet. 
Elevations  are  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  80-82. 
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Discharge  meaguremerUs  of  Williams  River  at  Hamilton,  Colo.,  in  1905. 


Date. 


M»y3 

May  21.... 

June? 

June  13 

July  23.... 

Do.... 

August  28. 


Hydrograpber. 


H.G.Graham 

do 

Hinderlider,  Hoyt,  and  Graham . .. 

H.  G.  Graham 

....do 

....do 

....do 


Width 


Fea. 
46 
60 
55 
55 
39 
39 
38 


Area  of 
section. 


Sq.ft. 
149 
262 
199 
203 
76 
80 
64 


Mean 
velocity. 

Ft.  per  sec. 
2.87 
4.91 
4.22 
4.98 
1.17 
1.10 
.65 


Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

4.10 

428 

6.05 

1,286 

5.48 

840 

6.55 

1,011 

3.25 

89 

3.30 

88 

2.90 

35 

DaQy  gage  height ,  in  feet,  of  Williams  River  at  Hamilton,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July.  ' 

Aug. 

3.48 

3.2.5 

3.2 

3.12 

3.0 

3.08 

3.0 

3.0 

2.98 

2.92 

3.D 

3.1 

3.15 

3.05 

2.98 

2.92 

2.8 

2.82 

2.88 

2.9 

2.88 

2.82 

2.82 

2.8.5 

2.9 

2.95 

2.9 

2.85 

2.8.'> 

2.8 

2.78 

Sept. 

Oct. 

• 
1 

2.78 

2.8 

2.8 

2.78 

2.76 

2.78 

2.78 

2.88 

2.96 

2.96 

2.92 

2.95 

2.9 

2.92 

2.92 

2.95 

3.0 

3.0 

3.1 

3.15 

3.1 

3.02 

3.05 

3.1 

3.18 

3.18 

3.28 

3.6 

3.65 

3.82 

4!  25 

4.65 

4.16 

3.78 

3.7 

3.6 

3.62 

3.8 

4.4 

4.32 

4.1 

4.0 

4.08 

3.05 

3.95 

4.3 

4.9 

5.32 

5.6 

6.9.5 

6.92 

6.28 

6.65 

6.62 

5.9 

5.82 

6.0 

5.6 

5.22 

5.28 

5.65 

5.95 

6.02 

6.05 

6.5 

6.4 

5.82 

6.75 

5.82 

•.15 

6.72 

5.32 

5.3 

5.4 

5.35 

5.40 

5.40 

4.85 

4.95 

4.78 

4.60 

4.65 

4.65 

4.78 

4.65 

4.4 

4.3 

4.18 

4.08 

4.05 

3.92 

3.8 

3.86 

3.82 

3.75 

3.62 

3.65 

3.6 

3.55 

3.6 

3.4 

3.6 

3.3 

3.35 

3.3 

3.25 

3.12 

3.18 

3.2 

3.2 

3.45 

3.58 

3.38 

3.28 

.3.18 

3.05 

3.  a") 

3.05 

3.5 

3.2 

3.12 

3.15 

2.78 

2.8 

2.82 

2.85 

2.88 

3.05 

3.08 

3.0 

2.98 

2.88 

2.88 

2.85 

2.82 

2.9 

2.85 

2.82 

2.78 

2.85 

2.88 

2.85 

2.92 

2.92 

2.85 

2.88 

2.88 

J.O 

2.98 

2.92 

2.98 

3.05 

3  02 

2 

2.95 

3 

2.95 

4 

2.92 

5 

2.9 

6 

2  9 

7 

2  88 

8 

3.36 

9 

2.9 

10 

2.95 

11 

2.85 

12 

2.9 

U 

2.98 

14 

2.92 

15 .   . 

2.95 

16 

2.95 

17 

2  98 

IS 

2  92 

19 ... 

2.85 

20 

2.85 

21 

2.88 

22 

2.9 

23....                               .       . 

3  0 

M...., 

3.05 

25 

3  0 

25 

2.98 

27 

3.0 

a 

2.98 

29 

2.98 

30 

3.0 

31 

3.0 
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S  ation  rating  table  for  WiUiama  River  at  HamiUon,  C do.,  from  AprU  1  to  May  23,  1905 


Gage 
hel^t. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. ' 

Gage 
height. 

Dischaiige. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.70 

60 

3.80 

330 

4.90 

720 

6.00 

1,240 

2.80 

80 

3.  go 

360 

5.00 

760 

6.10 

1,300 

2.90 

100 

4.00 

390 

5.10 

800 

6.20 

1,360 

3.00 

125 

4.10 

420 

5.20 

845 

6.30 

1,430 

3.10 

150 

4.20 

455 

5.30 

890    1 

6.40 

1,500 

3.20 

175 

4.30 

490 

5.40 

935    : 

6.50 

1,570 

3.30 

200 

4.40 

525 

5.50 

980 

6.60 

1,640 

3.40 

225 

4.50 

560 

5.60 

1,030 

6.70 

1,710 

3.50 

250 

4.60 

600 

5.70 

1,080 

3.60 

275 

4.70 

640 

5.80 

1,130 

3.70 

300 

4.80 

680 

5.90 

1,180 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  two  discharge 
measurements  made  during  1905.    It  is  not  well  defined. 

Station  rating  table  for  WHliams  River  at  Hamilton.  C do.,  from  May  2^  to  October  31,  1905, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

!     Gagt> 
,   height. 

Discharge. 

Gage 
height. 

1 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feel. 

Feet. 

Second-feel. 

Second-feet. 

2.70 

15 

3.80 

200 

4.90 

565 

6.00 

1,160 

2.80 

25 

3.96 

225 

5.00 

605 

6.10 

1,230 

2.90 

35 

4.00 

255 

5.10 

650 

6.20 

1,310 

3.00 

50 

4.10 

285 

5.20 

700 

6.30 

1.390 

3.10 

65 

4.20 

315 

5.30 

750 

6.40 

1,470 

3.20 

80 

4.30 

345 

5.40 

800 

1        6.50 

1,550 

3.30 

95 

4.40 

375 

5.50 

850 

6.60 

1,630 

3.40 

110 

4.50 

410 

5.60 

910 

6.70 

1,710 

3.50 

130 

4.60 

445 

5.70 

970 

3.60 

150 

4.70 

485 

5.80 

1,030 

3.70 

175 

4.80 

525 

1        5.90 

1,090 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  four  discharge 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  2.9  feet  and  3.3  feet. 

Estimated  monthly  discharge  of  WxHiams  River  at  Hamiiton,  Colo.,  for  1905. 


Month. 


April 

May 

June 

July 

August 

September. 
October 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


336 
1,675 
1,550 

212 

126 
62 

102 


70 
255 
231 
58 
23 
23 
30 


135 

737 

745 

115 
46.6 
36.6 
43.6 


Total  in 
acre-foet. 


8,033 
45,320 
44,330 
7,071 
2,865 
2,178 
2,681 


112,500 
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MILK  CREEK  NEAR  AXIAL,  COLO. 

Milk  Creek  rises  in  the  northeastern  part  of  Rio  BlancoCounty, Colo.,  flows  northwestward, 
and  eDters  Yampa  River  about  20  miles  below  Craig. 

The  gaging  station  was  established  April  20,  1904.  It  is  located  at  the  highway  bridge 
about  4  miles  below  Axial,  Colo.,  in  sec.  19,  T.  4  N .,  R.  92  W. 

The  channel  is  straight  for  75  feet  above  and  50  feet  below  the  station.  Both  banks  are 
high  and  clean  and  do  not  overflow.  The  bed  of  the  stream  is  composed  of  sand,  and  shifts 
to  such  an  extent  that  it  is  difficult  to  obtain  a  good  rating  curve.  There  is  but  one  channel 
at  all  stages,  the  current  being  swift  at  high  and  medium  at  low  water.  Gage  heights  have  a 
range  of  about  3.5  feet  during  an  ordinary  season.  Ice  conditions  render  gage  readings 
impracticable  during  the  winter  months. 

Disehaige  measurements  are  made  from  the  lower  side  of  the  single-span  bridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  at  the  left  end  of  the  bridge,  at  the 
water's  edge,  on  the  downstream  side. 

The  original  gage,  which  was  read  once  each  day  during  1905  by  Mrs.  O.  M.  Hoback,  who 
lives  three-fourths  of  a  mile  east  of  the  station,  is  a  vertical  staff,  10  feet  long,  driven  2  feet 
into  the  sandy  bed  of  the  stream,  the  top  being  nailed  to  the  bridge  timbers.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  nail  driven  about  4  inches  above  the  ground  into  the 
east  side  of  a  telephone  pole  25  feet  south  of  the  bridge;  elevation,  10.96  feet.  (2)  A  nail 
driveo  into  the  north  side  of  a  12-inch  pile  at  the  northeast  comer  of  the  bridge;  elevation 
10.08  feet.  (3)  A  United  States  Geological  Survey  standard  iron  bench-mark  post,  set 
July  21, 1904,  about  50  feet  southeast  of  the  gage  rod;  elevation  12.33  feet.  Elevations  are 
above  the  zero  of  the  gage. 

This  station  has  been  discontinued. 

A  description  of  this  station,  with  gage-height  and'discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  83-85. 

Discharge  measurements  of  Milk  Creek  near  Axial,  Colo.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gace           Dis- 
lieight.      charge. 

1906. 
Xa72 

H.  G.  Oraham 

Feet. 
2.5 
30 
22 
15 
16 

Sq.ft. 

11 

128 

39 

8.7 

10 

Ft.  per  sec. 

2.23 

1.90 

1.75 

.31 

.37 

Feet.         Sec.-ft. 
5.80            172 

Mayao 

do 

6. 80            242 

Jane  13 

do 

4.8.'i               <i8 

July  22 

do , 

3.45 
3. 50 

2.7 

Aug.  28 

.      do 

3.7 

DaUy  gage  height,  in  feet,  of  Milk  Creek  near  Axial,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

!         Day. 
17 

Apr. 

May. 

June. 

July. 

Aug. 

1 

2.6 

3.55 

3.55 

3.5 

3.5 

3.5 

Z.55 

3.6 

3.65 

3.75 

3.75 

3.8 

3.9 

3.8 

3.8 

5.5 

5.8 

5.5 

5.3 

4.85 

4.9 

4.8 

4.95 

5.7 

5.8 

5.4 

5.35 

5.25 

5.3 

5.3 

5.65 

6.45 

6.4 

6.3 

6.35 

6.2 

5.8 

5.6 

5.5 

5.4 

5.15 

4.7 

4.9 

4.8 

4.6 

4.4 

4.4 

3.45 

3.5 

3.5 

3.7 
3.6 
.If; 

3.8 
3.8 
4.0 

6.1 
6.5 
6.9 
6.8 
7.1 

6.  a-) 

7.1 

7.15 

6.85 

6.8 

6.8 

6.55 

6,3 

6.2 

6.4 

4.35 

3.4      

2 

18 

4.25       3.4 

3 

19 

4.1          3.5 

4 

3.5          3fi 

20 

4.0 

4.1 

4.0 

3.85 

3.8 

3.7 

3.65 

3.5 

3.5 

3.5 

3.6 

5 

6 

7 

« 

9 

10 

11 

12 

3.5 

3.45 

3.5 

3.45 

3.45 

3.5 

3.6 

3.4 

3.5 

3.5 

3.5 

3.4 

3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.6 
3.6 

21 

22 

23 

,  24 

1  25 

26 

27 

28          

3.9 

3.8 

3.85 

3.9 

4.0 

4.1 

4.2 

4.8 

4.95 

5.15 

3.5 

3.45 

3.5 

3.45 

3.4 

3.4 

3.4 

3.5 

U 

3.5 
3.5 
3.5 
3.5 

29 

1 
3.5         3.45    

14... 

30 

3  5         3.5     1 

15 

31 

3.4      

16.. 

3.8 

1 

Digitized  by 


Google 


48 


STREAM   MEA8UREMENT8    IN    1905.   PART    XI. 


Station  rating  table  for  MUk  Creek  near  Axial,  Cdo.,  from  April  20, 1904,  to  May  17, 1905. 


Gage 
height. 

Discharge. 

1     Gage 
height. 

Feet. 
4.10 

Discharge. 

Gage 
height. 

Dischaige. 

Gage 
height. 

Dischaiigc. 

Feet. 
3.20 

Second-feet. 
2 

Second-feet. 
48 

Feet. 
5.00 

Second-feet. 
Ill 

Feet. 
5.80 

Second-feet. 
175 

3.30 

4 

1        4.20 

55 

5.10 

119 

5.90 

183 

3.40 

8 

4.30 

62 

5.20 

127 

6.00 

191 

3.50 

12 

4.40 

69 

5.30 

135 

6.10 

200 

3.60 

17 

1        4.. 50 

76 

5.40 

143 

6.20 

209 

3.70 

23 

4.60 

83 

5.50 

151 

6.30 

218 

3.80 

29 

4.70 

90    1 

5.60 

159 

6.40 

227 

3.90 

35 

!        4.80 

97 

5.70 

167 

6.50 

236 

4.00 

41 

4.90 

104    1 

Note.— The  above  table  is  applicable  only  for  open  channel  conditions, 
measurements  made  during  1904,  and  it  is  fairly  well  defined. 


It  is  based  on  five  discharge 


Station  rating  table  for  Milk  Creek  near  Axial,  Colo.,  from  May  18  to  August  16, 1905. 


Gage, 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Second-feet. 
41 

Gage 
height. 

Feet. 
5.40 

Discharge. 

Feet. 
6.40 

Dischaige. 

Fcrt. 
3.10 

Second-feet. 
2 

Feet. 
4.40 

Second-feel. 
Ill 

SeconJ-feet. 
201 

3.50 

4 

4.50 

46 

5.50 

119 

1        6.50 

211 

3.60 

7 

4.60 

52 

5.60 

128 

6.60 

221 

3.70 

10 

4.70 

58 

5.70 

137 

6.70 

231 

3.80 

13 

4.80 

65 

5.80 

1             146 

6.80 

241   ; 

3.90 

17 

4.90 

72 

5.90 

155 

6.90 

251 

4.00 

21 

5.00 

79 

6.00 

164 

j        7.00 

261 

4.10 

26 

5.10 

87 

6.10 

173 

j        7.10 

271 

4.20 

31 

5.20 

95 

6.20 

182 

7.20 

281 

4.30 

36 

5.30 

103 

6.30 

1              191 

1 

Note.— The  above  tabic  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  four  dischaigo 
measurements  made  during  1905,  and  it  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Milk  Creek  near  Axial,  Colo.,  for  1905. 


Month. 


April 

May 

June 

July 

August  1-16. 


The period. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


123 

276 

206 

7 

10 


Total  In 
acre-feet. 


35.9 
184 
70.4 
3.5 
5.7 


2,136 
11,310 

4.189 
215 
181 


18.030 
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MISCELLANEOUS  MEASUREMENTS. 

The  following  mi.sceIlaneous  measurements  wore  made  in  the  Yampa  River  basin  in 
1905: 

4 

Miscdlaneoua  discharge  measwreinenU  made  in  Yampa  River  drainage  basin  in  1905. 


Date. 

Stream. 

L-ocality. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Maya6 

Little  Snake . . . .  j  Maybell,  Colo 

do 1 do 

Feet. 
105 
99 

Sq.ft. 
918 
430 

Ft.  per 
gee. 

5.50 

3.45 

Feet. 

Sec.-ft. 
5,050 
1,483 

June  24 

3.50 

WHITE   RIVER   DRAINAGE   BASIN. 


I>ESCRIPTIOX  OF  BASIN. 


White  River  rises  in  Trappers  I^ke,  which  lies  at  an  elevation  of  9,500  feet  above  sea  level 
in  a  small  mountain  basin  of  the  White  River  Plateau  in  eastern  Garfield  County,  Colo.; 
thence  it  flows  westward  to  its  point  of  junction  with  Green  River  in  west-c«ntral  Uinta 
County,  Utah.  Throughout  its  course  it  occupies  a  narrow,  mountainous  valley,  with  alter- 
nating parks  and  canyons,  entering  the  longest  and  deepest  of  the  canyons,  in  which  it  con- 
tinues to  its  mouth,  about  8  miles  east  of  the  Colorado-Utah  State  line. 

The  basin  comprises  an  arid,  broken,  and  much  eroded  plateau  region,  which  topographically 
is  a  continuation  of  the  Grand  River  Mesa  south  of  Grand  River.  The  headwater  portion 
covers  the  greater  area  and  is  called  the  White  River  Plateau;  below  this  and  to  the  south  is 
the  Roan  or  Book  Cliffs  Plateau.  Fragmentary  plateaus  also  occur  along  the  northern  side 
of  the  river. 

Numerous  small  streams,  among  which  are  Marvine  Creek  and  South  Fork,  join  the  Whit^? 
in  the  upper,  mountainous  portion  of  the  basin.  Douglas,  Piceance,  and  Evacuation  Creeks, 
draining  the  Book  Cliffs  Plateau,  enter  White  River  from  the  south.  In  the  spring  these 
creeks  carry  considerable  water,  derived  mainly  from  melting  snow,  but  in  the  summer  they 
are  very  nearly  dry. 

The  rocks  of  the  basin  are  lai^ly  of  sedimentary  origin,  and  west  of  the  Great  Hog  Back 
the  relief  features  produced  by  erosion  are  characteristic  and  remarkably  uniform.  The 
shales  and  marls,  wherever  sufficiently  compact,  have  been  made  into  steep,  inaccessible 
Muffs,  and  sandstones  have  become  vertical  cliffs.  The  stream  channels  are  deeply  cut,  and 
the  flood  waters  carry  a  large  amount  of  silt.  The  soils  derived  from  these  rocks  vary  from 
sandy  to  adobe  texture,  have  practically  no  organic  ingredients,  and  are  very  friable,  and 
wind  and  water  are  constantly  breaking  them  up  and  transporting  them  lower  down  in  the 
basin  each  year. 

Short  grasses  cover  the  tops  of  many  of  the  ridges,  while  juniper  and  pifion  ovei^row  their 
sides.  Greasewood  and  sage  brush  occur  extensively  over  dry  valleys  and  along  plateau- 
like ridges.  In  the  moist  valleys  willows  and  cottonwoods  grow  in  dense  masses.  In  the 
White  River  Forest  Reserve,  which  extends  over  the  greater  portion  of  the  headwaters,  and 
in  general  at  elevations  above  7,500  feet,  quaking  aspens  and  spruce  predominate,  while 
*Iong  the  plateaus  pifion  and  cedars  are  more  in  evidence. 

The  mean  annual  precipitation  recorded  at  Meeker  is  15.9  inches;  farther  west  and  at 
lower  elevations  it  is  undoubtedly  much  less. 

Numerous  ditches  along  the  main  stream  and  some  of  its  tributaries  divert  water  for  irriga- 
tion, which  has  been  practiced  in  a  desultory  way  for  many  years.  Native  hay  and  kindred 
products  are  the  chief  agricultural  staples  in  the  upper  part  of  the  area,  while  grains,  grasseis, 
alfalfa,  and  some  fruits  are  grown  in  the  lower  valleys. 
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STREAM    MEASUREMENTS   IN    1905,   PART    XI. 


NORTH  FORK  OF  WHITE  RIVER  NEAR  BUFORD,  COLO. 

This  station  was  established  July  28, 1903.  It  is  located  at  the  county  bridge  at  Rawson's 
ranch,  below  the  mouth  ot  Marvine  Cre^k,  7  miles  from  Buford,  the  nearest  post-office,  and 
32  miles  from  Meeker,  Colo. 

The  channel  is  straight  for  200  feet  above  and  300  feet  below  the  station.  Both  banks  are 
high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  and  is  free  from  vegeta- 
tion. There  is  but  one  channel  at  all  stages,  broken  by  the  two  narrow  bridge  piers.  The 
current  is  swift. 

Dischai^  measurements  are  made  from  the  three-span  highway  bridge  to  which  the  gage 
is  attached.  The  bridge  has  a  total  span  of  85  feet.  The  initial  point  for  soundings  is  the 
edge  of  the  abutment  at  the  south  end  of  the  bridge. 

The  gage,  which  is  read  twic*  each  day  by  H.  N.  Rawson,  is  a  timber  spiked  to  the  lower 
side  of  the  first  pier  from  the  south  end  of  the  bridge.  It  reads  from  1  foot  to  9  feet.  The 
gage  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  bolt  on  the  bridge  nearest  the 
gage;  elevation,  11.51  feet.  (2)  A  spike  in  the  trunk  of  a  large  cottonwood  tree  at  the 
southeast  comer  of  the  bridge;  elevation,  7.46  feet.  (3)  A  spike  in  one  of  the  abutment 
logs  at  the  end  of  the  upper  sill  at  the  southwest  comer  of  the  bridge;  elevation,  7.88  feet. 
Elevations  are  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Greological  Survey  : 

Description:  100,  pp;  99-100, 133,  pp  91-92. 
Discharge:  100,  p  100;  133,  p  92. 
Discharge,  monthly:  100,  p  101;  133,  p  93. 
Gage  heights:  100,  p  100;  133,  p  92. 
Rating  table:  100,  p  100;  133,  p  93. 

Discharge  measurements  of  North  Fork  of  White  River  near  Buford ^  Cob.^  in  1905. 


Date. 


May  15.... 

June  17 

July  6 

July  18.... 

August  12 do 

September  16 . .  . do 


Hydrographer. 


H.  G.  Graham. 

....do 

....do 

....do 


Width. 


Feet. 


Area  of        Mean 
section,     velocity. 


Gage 
height. 


Dis- 
charge. 


Sq.ft. 
Ill 

Ft 

per  sec. 
3.03 

205 

5.82 

129 

3.16 

107 

2.93 

102 

2.95 

80 

>.. 

Feet.        8ec.-ft, 


2.20 
3.30 
2.35 
2.15 
2.15 
1.85 


336 
1,194 
408 
314 
301 
152 


DaUy  gage  height,  in  feet ,  of  North  Fork  of  White  River  near  Buford,  Colo.,  for  1905, 
Day. 


5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


Apr. 
1.82 

May. 

June. 
3.4 

July. 
2.65 

Aug. 

Sept. 

Oct. 

2.55 

2.2 

1.9 

1.85 

1.85 

2.5 

3.4 

2.6 

2.15 

1.9 

1.85 

1.82 

2.3 

3.6 

2.52 

2.1 

1.9 

1.85 

1.82 

2.18 

3.8 

2.42 

2.1 

1.9 

1.85 

1.82 

2.12 

3.8 

2.42 

2.05 

2.0 

1.85 

1.82 

2.15 

3.7 

2.4 

2.05 

1.98 

1.85 

1.9 

2.22 

3.85 

2.38 

2.0 

1.95 

1.85 

1.88 

2.48 

4.0 

2.35 

2.0 

1.9 

1.85 

1.92 

2.48 

3.9 

2.32 

2.0 

1.9 

1.85 

1.92 

2.32 

3.6 

2.3 

1.98 

1.9 

1.85 

1.02 

2.28 

3.5 

2.28 

2.05 

1.9 

1.85 

1.92 

2.22 

3.55 

2.28 

2.1 

1.9 

1.85 

1.92 

2.22 

3.62 

2.28 

2.02 

1.9 

1.85 
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DaUy  gage  fmghi,  in  feel,  of  North  Fork  of  White  River  near  Buford,  Colo.^  in  1906— Con. 


Day. 

Apr. 

1.92 

1.92 

1.92 

1.92 

1.92 

1.92 

1.92 

1.92 

1.92 

1.96 

1.98 

1.98 

2.02 

2.05 

2.1 

2.2 

2.32 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

14... 

2.2 

2.22 

2.58 

2.75 

2.95 

3.02 

3.38 

3.65 

3.65 

3.7 

3.36 

3.25 

3.25 

3.28 

3.05 

2.95 

3.05 

3.25 

3.68 

3.7 

3.55 

3.45 

3.4 

3.32 

3.3 

3.2.5 

3.2 

3.2 

3.2 

3.15 

3.2 

3.0 

2.85 

2.78 

2.72 

2.22 

2.22 

2.18 

2.18 

2.2 

2.2 

2.3 

2.22 

2.2 

2.15 

2.15 

2.15 

2.15 

2.16 

2.15 

2.15 

2.1 

2.15 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.92 

1.92 

1.9 

1.92 

1.9 
1.9 
1.86 
1.85 
1.9 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.92 
1.92 
1.85 
1.85 
1.85 
1.9 

1.85 

15 

1  85 

16 .              . 

t  85 

17 

1.86 

W 

1.85 

19 

1  86 

20 

1  85 

21 

1.85 

22 

1.86 

23 

1  86 

24 

1  85 

25 

1.85 

26 

1.85 

27 

1  85 

28 

1.85 

29 

1.86 

» 

1  85 

31 

1  85 

Station  rating  table  for  North  Fork  of  While  River  near  Buford,  Colo.,  from  April  1  to  October 

31, 1905. 


Gage, 
hel^t. 

Feet. 
1.80 

Discharge. 

Second-feet. 
135 

i     Gage 
heigbt. 

Discharge. 

Gage 
height. 

i 
Discharge. 

Gaffe 
height. 

Discharge. 

Feet. 
2.40 

Second-feet. 
450 

Feet. 
3.00 

Second-feet. 
910 

Feet. 
3.60 

Second-feet. 
1,505 

1.90 

180 

2.50 

615 

3.10 

1,000 

3.70 

1,610 

2.00 

225 

2.60 

585 

3.20 

1,095 

3.80 

1,720 

2.10 

275 

2.70 

660 

3.30 

M95 

3.90 

1,836 

2.20 

330 

2.80 

740 

3.40 

1,295    ^ 

4.00 

1,950 

2.30 

390 

2.90 

825 

3.50 

1,400 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  Is  based  on  discharge 
inttsurements  made  during  1904-6.    It  is  well  defined  between  gage  heights  1.8  feet  and  2.4  feet. 

Eaiimaled  monthly  discharge  of  North  Fork  of  While  River  near  Buford,  Colo.,  for  1906. 

[Drainage  area,  181  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-ofl. 

Month. 

Maximum.  Minimum. 

Mean. 

Second-feet 
per^.<,u«re 

Depth  in 
inches. 

April 

402  '               144 

200 
756 
1,332 
375 
219 
176 
157 

11,900 
46,480 
79,260 
23,060 
13, 470 
10,470 
9,654 

1.10 
4.18 
7.36 
2.07 
1.21 
.972 
.867 

1.23 

lUy 

1,610 
1,950 
622 
330 
225 
157 

286 
676 
275 
180 
157 
157 

4.82 

Jmie 

8.21 

July 

2.39 

August 

1.40 

September 

1.08 

October 

1.00 

Theneriod              ..   . 

194,300 
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STREAM    MEASUREMENTS   IN   1905,  PART    XI. 


SOUTH  FORK  OF  WHITE  RIVER  NEAR  BUFORD,  COLO. 

This  station  was  established  July  25,  1903.  It  is  located  at  the  county  bridge  at  the 
lower  end  of  a  section  of  the  river  know^n  as  "Stillwater,"  about  7  miles  from  Buford,  the 
nearest  post-office,  and  about  30  miles  from  Meeker,  Colo.,  in  T.  1  S.,  R.  91  W. 

The  channel  is  straight  for  50  feet  above  the  station  and  for  300  feet  below.  Both  banks 
are  high  and  are  covered  with  grass  and  sagebrush.  The  bed  of  the  stream  below  the  *'  Still- 
water "  and  at  the  station  is  covered  with  bowlders,  some  of  which  are  2  or  3  feet  in  diameter. 
"Hiere  is  but  one  channel  at  all  stages,  broken  by  the  middle  pier  of  the  bridge,  and  the  cur- 
rent is  swift.  During  the  winter  months  ice  obstructs  the  channel  to  such  an  extent  that 
gage  readings  are  impracticable. 

High-water  measurements  are  made  from  the  bridge,  which  makes  an  angle  of  20**  with 
the  normal  to  the  stream.  This  is  taken  into  account  in  making  the  measurements.  The 
initial  point  for  soundings  is  the  edge  of  the  abutment  at  the  west  end  of  the  bridge.  At 
low  water,  measurements  are  made  by  wading. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Claud  Dobbs,  is  a  10-foot  vertical 
timber  spiked  to  the  upper  side  of  the  middle  pier.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  The  first  bolt  on  the  bridge  east  of  the  gage;  elevation,  11.95  feet.  (2)  A 
spike  in  one  of  the  logs  of  the  abutment  at  the  southwest  comer  of  the  bridge;  elevation ,  8.57 
feet.  (3)  The  comer  of  a  large  rock  30  feet  west  of  the  bridge  and  north  of  the  road;  eleva- 
tion, 13.14  feet.  (4)  The  top  of  a  pyramid-shaped  rock  on  the  east  side  of  the  river  below 
the  bridge  41  feet  distant  from  the  northeast  bolt  on  the  bridge  tie  and  projecting  8  inches 
above  the  ground;  elevation,  7.02  feet.  Elevations  are  above  the  zero  of  the  gage.  Tlie 
elevation  of  the  station  above  sea  level,  as  determined  by  aneroid  barometer,  is  7,400  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  97-98;  133,  p  94. 
Discharge:  100,  p  98;  133,  p  94. 
Discharge,  monthly:  100,  p  99;  133,  p  96. 
Gage  heights:  100,  p  98;  133,  p  95. 
Rating  Uble:  100,  p  99;  133,  p  96. 

Discharge  measurements  of  South  Fork  of  White  River  near  Buford,  Colo.,  in  1906. 


Date. 


May  16 

June  19 

July? 

Juy  19 

August  13 

September  19 . 


Hydrographer. 


H.  G.  Graham. 
....do 


.do. 
.do. 
.do. 
.do. 


Width. 


Feet. 
55 
55 
55 
55 
55 
55 


A  rea  of 
section. 


Sq.  ft. 
91 
251 
110 
97 
86 
72 


Mean 
velocity. 


Ft.  per  sec. 
2.93 
6.39 
3.61 
2.96 
3.04 
2.3 


Gage 
height. 


Feet. 
2.80 
5.70 
3.15 
2.90 
2.70 
2.45 


Dis- 
charge. 


Sec.'ft. 
2S7 
1,603 
397 
287 
262 
166 


Daily  gage  height,  in  feet,  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

1  

2.4 

2.4 

2.4 

2.3.5 

2.38 

2.4 

2.4 

2.95 
3.05 
2.95 
2.82 
2.8 
2.75 
2.75 

4.88 

5.18 

5.48 

6.22 

6.9 

6.52 

6.55 

3.5 

3.45 

3.4 

3.32 

3.25 

3.2 

3.15 

2.72 

2.7 

2.7 

2.7 

2.68 

2.65 

2.62 

2.45 

2.45 

2,45 

2.5 

2.58 

2.55 

2.55 

2.45 

2 - 

2.45 

3 

2.45 

4 

2.45 

5      

2.45 

6 

2.45 

7 

2.46 
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Dmly  gage  height  J  in  feet  ^  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  1905 — Con. 


Day. 

Apr. 

8 

2.42 

9 

2.45 

10 

2.48 

11 

2.48 

12 

2.5 

13 

2.5 

14 ---   -   -    .-- -         .   --. 

2.5 

15 

2.5 

16 

2.5 

17 

2.5 

1« _     _     

2.5 

19 

2.55 

20 

2.55 

21 

2.5 

22 

2.5 

23 

2.5 

34 

2  5 

25 

2.55 

28 

2.55 

27 

2.6 

28 

2  65 

29 

2  7 

30 

2.8 

31 

May. 

June. 

July. 

2.75 

6.68 

3.12 

2.85 

7.4 

3.05 

2.85 

6.85 

3.05 

2.85 

6.28 

3.02 

2.78 

6.25 

2.98 

2.8 

6.5 

2.95 

2.78 

6.12 

2.92 

2.75 

6.42 

2.9 

2.85 

3.0 

3.18 

3.4     I 

3.55 

3.a5 

3.92 

4.35 

4.45  j 

4.22  I 

4.38 


6.75 

5.75 

5.6 

5.2 

5.0 

4.7 

4.8 

4.95 

5.05 

4.5 

4. 45 


2.88 

2.85 

2.85 

2.88 

2.92 

2.88 

2.82 

2.8 

2.78 

2.75 

2.75 


4.45 

4.15 

2.75 

4.45 

3.92 

2.72 

4.22 

3.7 

2.7 

4.22 

3.6 

2.7 

4.55 

"1 

2.6 

2.6 

2.6 

2.7 

2.7 

2.68 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.52 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.48 

2.5 

2.48 

2.48 


Sept. 

Oct. 

2.55 

2.45 

2.5 

2.45 

2.5 

2.42 

2.48 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.46 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.45 

2.32 

2.45 

2.38 

2.45 

2.42 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.52 

2.45 

2.45 

Statim  rating  tahU  for  South  Fork  of  White  River  near  Buford,  Colo.,  from  April  1  to 

October  SI,  1905. 


Gaffe 
height. 

Discharge. 

Gage 
height. 

Dlschaige. 

Gage 
height. 

Discharge. 

Gaffe 
height. 

Dlschaige. 

Feet. 
2.30 

Second-feet. 
115 

Feet. 
3.50 

Second-feet. 
510    ] 

Feet. 
4.70 

Second-feet. 
1,050 

Feet. 
5.90 

Second-feet. 
1,725 

2.40 

145 

3.60 

550    1 

4.80 

1,100 

6.00 

1,790 

2.50 

175 

3.70 

590 

4.90 

1,150 

6.20 

1,920 

2.60 

205 

3.80 

630 

5.00 

1,200 

6.40 

2,060 

2.70 

235 

3.90 

675 

5.10 

1,255 

6.60 

2,200 

2.80 

265 

4.00 

720 

5.20 

1,310 

6.80 

2,350 

2.90 

300 

4.10 

765 

5.30 

1,365 

7.00 

2,500 

3.00 

335 

4.20 

810    ' 

5.40 

1,420 

7.20 

2,660 

3.10 

370 

4.30 

855 

5.50 

1,480 

7.40 

2,820 

3.20 

405 

4.40 

900 

5.60 

1,540 

3.30 

440 

4.50 

9.50 

5.70 

1,600 

3.40 

470 

4.60 

1,000 

5.80 

1,660 

NoTE.-The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  Imsed  on  discharge 
measurements  made  during  1903-1905.    It  is  well  defined  between  gage  heights  2.4  feet  and  5.7  feet. 
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Estimated  mcmtldy  discharge  of  SotUh  Fork  of  White  River  near  Buford,  Colo,  y  for  1906. 
[Drainage  area,  148  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


Total  in 
acre-feet. 


Run-off. 


Scco^^-f^^t   Depth  in 


April 

May 

June ....... 

July 

August 

September. 
October . . . 


^5 
975 
2,820 
510 
241 
199 
160 


130 
250 
550 
235 
169 
160 
121 


175 
497 
1,569 
324 
200 
167 
:S7 


10,410 
30,560 
93,360 
19,920 
12,300 
9.937 
9,654 


The  period . 


186,100 


1.18 
3.36 
10.60 
2.19 
1.35 
1.13 
1.06 


1.32 
3.87 
11.83 
2.52 
1.56 
1.26 
1.22 


WHITE  RIVER  AT  MEEKER,  COLO. 

This  station  was  established  May  24,  1001.  It  is  located  about  one-half  mile  above  the 
town  of  Meeker,  at  a  point  where  a  wagon  bridge  crosses  the  stream,  on  the  ranch  of  L.  F. 
Van  Cleave,  in  sec.  25,  T.  1  N.,  R.  94  W. 

The  channel  is  straight  for  500  feet  above  and  below  the  station.  Both  banks  are  high 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  cobble- 
stones and  seems  to  be  permanent.  There  is  but  one  channel  at  all  stages.  The  current  is 
always  swift  and  is  extremely  so  at  high  water.  Gage  heights  have  an  ordinary  range  of 
about  2.5  feet.  During  the  winter  months  ice  obstructs  the  channel  to  such  an  extent  that 
gage  readings  are  impracticable. 

Discharge  measurements  are  made  from  either  the  upstream  or  downstream  side  of  the 
bridge,  the  initial  point  being  at  the  left  end. 

The  gage,  which  was  read  twice  each  day  during  1905  by  L.  F.  Van  Cleave,  consists  of  a 
vertical  timber  nailed  to  the  left  abutment  of  the  bridge  on  the  downstream  side.  The  gage 
is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  bolt  in  the  truss  immediately  above 
the  gage  rod;  elevation,  10.83  feet  above  the  zero  of  the  gage.  (2)  A  standard  United  States 
Geological  Survey  iron  post,  located  30  feet  north  of  the  north  end  of  the  bridge;  elevation, 
8.807  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  66,  pp  91-92;  85,  p  50;  100,  pp  95-96;  133,  p  97. 

Discharge:  WS  50,  p  375;  66,  p  92;  85,  p  51;  100,  p  96;  133,  p  97. 

Discharge,  low-water:  Ann  22,  iv,  p  396. 

Discharge,  monthly:  WS  85,  p  52;  100,  p  97;  133,  p  99. 

Gage  heights:  WS  28,  p  143;  66,  p  92;  85,  p  51;  100,  p  96;  133,  p  98. 

Rating  tables:  WS  85,  p  51;  100,  p  97;  133,  p  98. 
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Discharge  measurements  of  White  River  at  Meeker,  Colo.,  in  1905. 


Date. 


Miircb25.. 
April  3 . . . 
April  29.. 

Mayl 

May  18... . 
May  19,... 

June  5 

Jiint*  20.  - . 
June  30. . . 
JalyH... 
July  15... 
Augusts. 
August  7. 


Hydrographer, 


Stiles  and  Hinderlider. . 

A.  J.  Stiles.. - 

H.  G.  Graham 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do, 
.do. 
.do. 


Width. 

Ar.M  of 
section. 

Feet. 

Sq.ft. 

79 

166 

79 

166 

79 

233 

79 

271 

79 

316 

79 

3Xt 

79 

403 

78 

332 

78 

281 

78 

207 

78 

203 

78 

184 

78 

191 

Mr;m 

velocity. 

Ft.  per  sec. 

Feet. 

1.80 

3,60 

2.40 

3,60 

3.77 

4.20 

3.89 

4.72 

5.04 

5.20 

6.42 

5.40 

8.77 

6. 40 

6.40 

5.  m 

4.06 

4.90 

2.91) 

4.00 

2.48 

3. 95 

2,28 

3.72 

2.25 

3.80 

Dis- 
charge. 

Sec.-ft. 


879 

1,052 

1,593 

1,801 

3,536 

2,126 

1,141 

620 

505 

419 

429 


DaUy  gage  heighty  infeet,  of  White  River  at  Meeker,  Colo.,  for  1905. 


12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


Apr. 


3.6 

3.62 

3.6 

3.6 

3.6 

3.6 

3.65 

3.7 

3.72 

3.75 

3.78 

3.78 

3.8 

3.8 

3.72 

3.72 

3.72 

3.72 

3.85 

3.85 

3.82 

3.8 

3.8 

3.82 

3.88 

3.88 

4.02 

4.12 

4.18 

4.32 


May. 


4.65 

4.85 

4.58 

4.4 

4.3 

4.25 

4.2 

4.35 

4.75 

4.56 

4.48 

4.4 

4.42 

4.38 

4.35 

4.58 

4.95 

5.15 

5.4 

6.55 

5.58 

5.82 

5.98 

6.02 

5.85 

5.82 

5.9 

5.85 

5.65 

5.62 

5.68 


June. 


5.95 

5.98 

6.0 

6.15 

6.32 

6.25 

6.18 

6.18 

6.3 

6.25 

6.05 

6.0 

6.05 

5.95 

6.0 

6.1 

5.9 

5.8 

5.65 

5.52 

5.48 

5.52 

5.52 

5.52 

5.45 

5.35 

5.25 

5.1 

4.95 

4.8 


July. 


4.72 

4.65 

4.6 

4.48 

4.38 

4.35 

4.3 

4.26 

4.2 

4.12 

4.1 

4.02 

4.0 

3.98 

3.95 

3.9 

3.88 

3.85 

3.85 

4.0 

3.98 

3.9 

3.85 

3.82 

3.8 

3.8 

3.78 

3.72 

3.75 

3.75 

3.82 


Aug. 


3.9 

3.85 

3.86 

3.75 

3.7 

3.7 

3.68 

3.65 

3.65 

3.65 

3.9 

3.98 

3.88 

3.82 

3.75 

3.75 

3.7 

3.65 

3.65 

3.65 

3.65 

3.65 

3.58 

3.55 

3.6 

3.58 

3.5.5 

3.62 

3.65 

3.62 

3.0 


Sept. 


3.6 

3.6 

3.6 

3.62 

3.75 

3.75 

3.78 

3.7 

3.65 

3.65 

3.62 

3.6 

3.6 

3.6 

3.55 

3.55 

3.55 

3.65 

3.65 

3.65 

3.6 

3.58 

3.55 

3.58 

3.68 

3.68 

3.6 

3.6 

3.68 

3.8 


Oct. 

3.7 

3.7 

3.65 

3.65 

3.65 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.62 

3.65 

3.6 

3.55 

3.62 

3.62 

3.7 

3.65 

3.62 

3.62 

3.62 

3.62 

3.62 

3.6 

3.6 
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Station  rating  table  for  White  River  at  Meeker^  Colo.,  from  April  I  to  October  31,  1905. 


Gage 
heiSt. 

Discharge. 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.50 

345 

4.30 

700 

5.10 

1,420 

5.90 

2,580 

3.60 

370 

4.40 

760 

5.20 

1,540 

6.00 

2,760 

3.70 

400 

4.50 

835 

5.30 

1,670 

6.10 

2,  aw 

3.80 

435 

4.60 

910 

5.40 

1,800 

6.20 

3,140 

3.90 

480 

4.70 

1,000 

5.50 

1,940 

6.30 

3,330 

4.00 

530 

4.80 

1,090 

5.60 

2,080 

6.40 

3,530 

4.10 

580 

4.90 

1,190 

5.70 

2,240 

4.20 

640 

5.00 

1,300 

5.80 

2,410 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  discharge 
measurements  made  during  1904-5,  and  is  fairly  well  defined. 

Estimated  monthly  discharge  of  While  River  at  Meeker,  C do.,  for  1906. 

[Drainage  area,  634  square  miles.] 

Discharge  in  socond-feet.  Run-ofI, 


Month. 


April 

May „ 

June 

July 

August 

Septetnljer. 
October 


The  period . 


Maximum. 


712 

2,798 

3,370 

1,018 

520 

435 

400 


Minimum. 


370 
640 
1,090 
407 
357 
357 
357 


Mean. 


443 
1,490 
2.444 
572 
405 
382 
376 


Total  in 
acre- feet. 


26,360 
91,620 
145,400 
35,170 
24,900 
22,730 
23,120 


369,300 


Second-feet    n«r.*i,  jr. 


0.699 
2.35 
3.85 
.902 
.639 
.603 
.593 


0.780 

2.71 

4.30 

1.04 

.7.37 

.673 

.684 


TVniTE  RIVER  NEAR  RANGELY,  COLO. 

This  station  was  established  April  14, 1904.  It  is  located  at  the  wagon  bridge  1  mile  west 
of  Rangely,  Colo.,  in  sec.  3,  T.  2  N.,  R.  102  W. 

The  channel  is  curved  at  the  station  and  the  bridge  makes  an  angle  of  15°  with  the  radius 
of  the  curve.  The  right  bank  is  high  and  clean  and  does  not  overflow;  the  left  bank  is  low 
and  clean,  and  overflows  at  high  stages.  The  bed  of  the  stream  is  composed  of  sand  and 
gravel  and  is  shifting.  There  is  but  one  channel  at  all  stages.  There  is  an  island  about  200 
feet  above  the  bridge  which  breaks  the  current  and  causes  it  to  run  diagonally  across  the 
channel  in  various  directions.  The  current  is  swift  at  all  times  and  at  high  stages  surges 
rapidly.  Conditions  at  this  station  are  unfavorable  for  accurate  measurements,  but  there 
is  no  other  available  point  on  this  section  of  the  stream. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge,  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  vertical  wall  of  the  right 
abutment. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Miss  Zinnid  Coltharp,  is  a  12-foot 
timber  fastened  to  the  downstream  side  of  the  right  abutment  of  the  bridge.  The  bench 
mark  is  a  United  States  Geological  Survev  standard  aluminum  tablet,  set  on  the  top  stone 
of  the  right  abutment  on  the  downstream  side  of  the  bridge;  elevation,  16.86  feet  above  the 
zero  of  the  gage. 

This  station  was  abandoned  December  31,  1905. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  99-101. 
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Discharge  measurements  of  While  River  near  Rangdy,  Colo.,  in  1905. 


Dftte. 

Hydrogiapher. 

Width. 

Area  of 
section. 

Moan 
velocity. 

Ga«e 
height. 

Dis- 
charge. 

lC«dx30 

A.  J.  8tUe« 

Feet. 
79 
90 
90 

78 
77 
77 

Sq.ft. 
208 
515 
521 
239 
238 
260 

Ft.  per  sec. 
2.53 
6.48 
6.63 
2.51 
2.46 
3.07 

Feet. 
3.70 
5.90 
6.00 
3.95 
3.90 
4.20 

Sec.-ft. 
526 

June  2 

H.  G.  Graham 

3,336 

JoneS 

do 

3,457 
600 

July  11 

do 

Augusts 

do 

587 

Septembers... 

do.... 

708 

DaUy  gage  height,  in  feet,  of  White  River  near  Rangdy,  Colo.,  for  1906. 


Day. 

Apr. 

May. 

• 
June. 

July. 

Aug. 

Sept. 

Oct. 

J 

3.78 

3.68 

3.79 

3.81 

3.72 

3.66 

3.60 

3.78 

3.82 

3.9 

3.9 

3.88 

3.88 

3.88 

3.81 

3.81 

3.74 

3.75 

3.76 

3.78 

3.82 

3.81 

3.81 

3.8 

3.81 

3.83 

3.85 

3.88 

3.92 

4.0 

4.25 

4.5 

4.5 

4.3 

4.2 

4.1 

4.0 

4.0 

4.1 

4.42 

4.35 

4.26 

4.22 

4.2 

4.22 

4.24 

4.28 

4.5 

4.78 

4jB 

5.15 

5.84 

5.92 

6.0 

6.16 

6.28 

6.95 

5.92 

5.98 

5.92 

5.5 

5.62 

5.85 

5.98 

6.0 

6.0 

6.22 

6.38 

6.22 

6.3 

6.32 

6.45 

6.55 

6.38 

6.12 

6.15 

6.0 

6.11 

6.15 

5.85 

5.5 

5.36 

5.29 

5.22 

5.32 

5.26 

5.19 

5.08 

4.99 

4.95 

4.92 

4.8 

4.8 

4.78 

4.75 

4.75 

4.58 

4.45 

4.18 

4.14 

4.14 

4.1 

3.96 

3.89 

3.84 

3.82 

3.79 

3.82 

3.84 

3.82 

3.84 

3.82 

3.86 

3.89 

3.9 

3.81 

3.85 

3.88 

3.89 

3.89 

3.9 

3. 

3.94 

3.92 

3.9 

3.9 

3.9 

3.88 

3.9 

3.9 

3.88 

3.86 

3.89 

3.9 

3.9 

3.88 

3.9 

3.80 

3.88 

3.80 

3.9 

3.89 

3.86 

3.85 

3.89 

3.92 

3.91 

3.92 

3.95 

3.95 

3.88 

3.85 

3.81 

3.75 

3.78 

3.8 

3.82 

4.15 

4.18 

4.14 

4.1 

4.1 

3.98 

3.99 

3.96 

3.95 

3.8 

3.8 

3.85 

3.8 

3.85 

3.85 

3.9 

3.85 

3.82 

3.92 

3.88 

3.85 

3.9 

3.92 

4.75 

4.92 

4.98 

4.88 

2 ' 

4.82 

3 

4.38 

4 

4l18 

5 

4.05 

6 

3.92 

7 

3  78 

8 

3  7 

9 

3.72 

10 

3.78 

11 

3  85 

12 

3.89 

13 .       .        . 

3.0 

14 

3.89 

15 

3.89 

16 .     . 

3.9 

17 

3.0 

18 

3  88 

19 

3.88 

20 

3.0 

21 

3.0 

22 

3  0 

23 

3.0 

24 

3.88 

25 

3.88 

26 

3.9 

27 

3.91 

28 

3.92 

29 

3.9 

30 

3.9 

31 

3.9 
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Staiion  rating  tahle  for  White  River  near  Rangely,  Colo.,  from  April  1  to  October  SI,  1005, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.60 

380    1 

4.40 

1,010 

5.20 

2,020 

6.00 

3.490    1 

3.70 

435 

4.50 

1,110 

5.30 

2,180 

6.10 

3,710 

3.80 

495 

4.60 

1,220 

6.40 

2,350 

6.20 

3,930 

3.90 

565 

4.70 

1,330 

5.50 

2,520 

6.30 

4,160 

4.00 

645    , 

4.80 

1,450 

5.60 

2,700 

6.40 

4,390 

4.10 

730    . 

4.90 

1,580 

5.70 

2,890 

6.50 

4,630 

4.20 

820 

5.00 

1,720 

5.80 

3,080 

6.60 

4,870 

4.30 

910 

5.10 

1,870 

5.90 

3,280 

Note.— The  above  table  is  applicable  only  for  open -channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1905  and  is  not  well  defined. 

Eatimated  monthly  discharge  of  White  River  near  Rangely,  Colo.,  for  1905. 


Month. 


April 

May 

June 

July 

August 

September. , 
October 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


645 
4,114 
4,750 
1,450 

605 
1,692 
1,554 


413 
645 


502 
381 
435 


606 
1,752 
3,152 
748 
561 
674 
636 


Total  in 
acre- feet. 


30,110 
107,700 
187,600 
45.990 
34,500 
40,110 
30,110 

485,100 


MARVINE  CREEK  NEAR  BUFORD,  COLO. 

Marvine  Creek  rises  in  Marvine  Lake,  in  the  southeastern  part  of  Rio  Blanco  County, 
Colo.,  and  flows  northwestward  to  its  pwint  of  junction  with  White  River. 

The  gaging  station  was  established  July  27,  1903.  It  is  located  at  a  point  where  the 
stream  is  crossed  by  a  large  aspen  log.  The  station  is  10  miles  from  Buford,  the  nearest 
post-office,  and  is  about  35  miles  from  Meeker. 

The  channel  is  30  feet  wide  and  is  straight  for  100  feet  above  and  below  the  station.  The 
right  bank  is  sloping  and  will  overflow  for  10  or  15  feet  at  high  water.  The  left  bank  is  steep 
and  is  not  liable  to  overflow.  Both  banks  are  covered  with  thick  brush.  The  bed  of  the 
stream  is  covered  with  bowlders  and  is  free  from  vegetation.  The  channel  is  divided  into 
two  parts  by  a  large  sunken  log,  which  supports  the  middle  of  the  footbridge.  The  current 
is  swift. 

Discharge  measurements  are  made  from  the  log  which  spans  the  stream  at  the  gage.  The 
initial  point  for  soundings  is  at  the  gage  rod. 

The  gage,  which  is  read  twice  daily  by  James  Fitzgerald,  is  a  vertical  5-foot  timber, 
fastened  to  the  lower  side  of  the  foot  log,  which  is  used  as  a  bridge.  It  is  referred  to  bench 
marks  as  follows:  (1)  The  top  of  a  rock  22  feet  west  of  the  gage  rod;  elevation,  4.62  feet. 
(2)  The  top  of  a  triangular-shaped  rock  between  two  spruce  trees  on  the  west  bank;  eleva- 
tion, 6.01  feet.  (3)  The  top  of  a  large  rock  30  feet  northwest  of  the  gage;  elevation.  4.61 
feet.     Elevations  are  above  the  zero  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey; 

Description:  100,  p  101;  133,  p  103. 
Discharge:  100,  p  102;  133,  p  103. 
Discharge,  monthly:  100,  p  102;  133,  p  105. 
Gage  heights:  100,  p  102;  133,  p  104. 
Rating  table:  100,  p  102;  133,  p  104. 

Discharge  mecLsuremerUs  of  Marvine  Creek  near  Buford,  Coto.^  in  1905. 


Date. 


May  IS 

June  17 

July  6 

July  18 

August  12,... 
September  18. 


Hydrographer. 


H.  G.  Graham. 

....do 

...do 

....do 

....do 

....do 


Width. 


Feet. 
29 
40 
29 
29 
29 
29 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

35 

2.54 

1.80 

95 

7.61 

3.50 

41 

3.66 

2.10 

41 

3.56 

2.10 

38 

3.79 

2.00 

37 

3.14 

1.95 

Dis- 
charge. 


DaUy  gage  height^  in  feet,  of  Marvine  Creek  near  Buford,  Colo.,  for  1905. 


Sec.-ft. 
90 
723 
150 
146 
144 
116 


Day 


Apr. 


May.      June. 


1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.85 

1.85 


1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.9 

1.92 

1.98 

2.02 

2.08 

2.12 

2.12 

2.2 

2.15 

2.15 

2.15 

2.18 

2.22 

2.15 

2.15 

2.2 


2.28 

2.28 

2.3 

2.45 

2.52 

2.45 

2.5 

2.68 

2.78 

2.7 

2.6 

2.6 

2.7 

2.7 

2.8 

2.7 

2.65 

2.6 

2.55 

2.52 

2.5 

2.55 

2.65 

2.55 

2.45 

2.  45 

2.45 

2.3S 

2.38 

2.35 


July. 


2.32 

2.28 

2.25 

2.22 

2.2 

2.2 

2.15 

2.15 

2.16 

2.15 

2.1 

2.08 

2.08 

2.08 

2.08 

2.05 

2.05 

2.1 

2.12 

2.15 

2.1 

2.05 

2.05 

2.05 

2.02 

2.02 

2.02 

2.0 

2.0 

2.0 

2.08 


Aug. 


2.08 

2.02 

2.02 

2.0 

2.0 

2.0 


1.98 

2.0 

2.05 

2.0 

1.98 

1.95 

1.98 

1.98 

1.98 

1.98 

1.98 

1.95 

1.92 

1.92 

1.92 

1.92 

1.92 

1.95 

1.95 

1.92 

1.92 

1.92 

1.92 


Sept. 


Oct. 


1.95 
1.95 
1.92 
1.92 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.95 
1.9 
1.9 
1.9 
1.9 


1.9 
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Station  rating  taUefor  Marvine  Creek  near  Buford,  Colo.  ^  from  April  10  to  October  21,  1905. 


Gage 
height. 

Discharge. 

1     Gace 
<   height. 

Discharge. 

hei^t. 
Feet. 

Discharge. 

Ga^ 
height. 

Discharge. 

Feet. 

Second-feet.       Feet. 

Second-feet. 

Second-feet. 

Feet. 

Second-feet. 

1.70 

74 

2.00 

126 

2.30 

205 

2.60 

304 

1.80 

89 

2.10 

150 

2.40 

235 

2.70 

339 

1.90 

106 

2.20 

177 

2.50 

1 

269 

2.80 

377 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  raado'during  1904-5.    It  Is  well  defined  between  gage  heights  1.8  feet  and  2.1  feet. 

Estimated  monthly  discharge  of  Marvine  Creek  near  Buford,  Colo.,  for  1905. 
[Drainage  area,  50  square  miles.J 


Month. 


April  10-30. . . 

May 

June 

July 

August 

Septeml>er... 
October  1-21. 


The  period. 


Discharge  In  second-feet. 
Maximum.   Minimum.      Moan. 


98 
183 
377 
211 
145 
122 
116 


Total  in 
acre-feet. 


199 
126 
110 
103 
106 


78.6 
127 
272 
153 
120 
109 
108 


3,274 
7,809 
16,180 
9,408 
7,379 
6,483 
4,498 

55,030 


Run-off. 


Second-feet 

r  so 
mil 


per  square 
lile. 


1.57 
2.54 
5.44 
3.06 
2.40 
2.18 
2.16 


Depth  in 
inches. 


1.23 
2.93 
6.07 
3.53 
2.77 
2.43 
1.60 


DUCHESNE    RIVER    DRAINAGE    BAvSIN. 
nE.SCRIPTION    OF    BASIN. 

Duchesne  River  riac\s  in  the  higli  pc^uks  of  the  Uinta  and  Wusat«!i  mountains,  flows  in  a 
general  .southeasU»rly  direction,  and  enters  Green  River  3  miles  above  the  mouth  of  the 
White.  It  is  a  verj^  crooked  stre^im,  swinging  back  and  forth  across  its  valley,  its  course 
marked  by  a  thick  line  of  cotton^oods. 

The  principal  tributaries  of  the  Duchesne  are  Strawberrj^  East,  and  Lake  creeks  and 
Uinta  River.  From  the  mouth  of  Strawberry  Creek  down  to  Lake  Creek  the  valley  of  the 
Duchesne  aveniges  2  miles  m  width  and  is  bordered  on  both  sides  by  sandstone  bluffs 
approximately  2(X)  feet  high.  The  cliffs  on  the  northern  side  of  the  river  are  capped  by  a 
heavy  deposit  of  coarse  river  gravel  and  cobblestones. 

Strawberry^  Creek ,  the  main  upper  tributary  of  the  Duchesne,  drains  an  area  of  1,166  square 
miles.  The  stream  rises  in  the  Uinta  Mountains  and  the  run-off  is  derived  chiefly  from 
melting  snow  except  during  the  late  summer,  when  the  flow  comes  from  small  springs  well 
distributed  over  the  entire  drainage  basin.  Numerous  tributaries  enter  the  stream,  par- 
ticularly from  the  north  and  west,  Indian,  Bryants  Fork,  Mud,  Horse,  Sugar  Springs,  and 
Co-op  creeks  l)eing  the  principal  ones.  They  are  all  short  and  fall  rapidly  until  they  reach 
the  valley,  through  which  they  flow  .sluggishly  in  well-defined  channels.  The  main  stream 
traverses  the  valley  from  north  to  south  and  is  very  sluggish.  Verj'  little  sediment  is  carried 
by  the  stream  at  any  stage.  The  average  elevation  of  Strawberry  Valley  is  7,500  feet, 
which  is  rather  high  for  agricultural  purposes  but  is  splendidly  adapted  to  grazing. 
Indian  Creek,  on  which  a  gaging  station  was  maintained  during  1905,  drains  a  small  portion 
of  the  southern  slopes  of  the  Uinta  Mountains.  Its  basin  comprises  smooth,  rolling  hiUs, 
fairly  well  timbered  with  pine  and  aspen.     The  normal  flow  b  derived  chiefly  from  springs. 
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The  greater  part  of  the  precipitation  is  in  the  form  of  snow,  which  covers  the  ground  for  six 
or  eight  months  each  year. 

Uinta  RivCT  and  its  principal  tributary,  Whiterocks  River,  have  their  sources  in  a  series 
of  lakes  in  the  Uinta  Mountains,  fed  by  the  snow  that  exists  the  year  round  in  the  canyons 
and  on  the  high  slopes.  The  upper  drainage  area  of  these  streams  is  very  mountainous  and 
diflScult  of  access.  After  leaving  their  canyons,  7  or  8  miles  above  the  Indian  agency  at 
Whiterocks,  the  rivers  flow  southeastward,  uniting  in  various  channels  between  the  agency 
and  Fort  Duchesne,  from  which  point  they  flow  in  one  channel,  entering  Duchesne  River 
6  miles  below,  near  the  Ouray  Indian  school.  Pole,  Farm,  and  Dry  Gulch  creeks  are  small 
tributaries  of  the  Uinta. 

STRAWBERRY  CREEK  IN  STRAWBERRY  VALLEY,  UTAH. 

TTiis  station  was  established  May  2,  1903.  It  is  located  in  the  canyon  about  one-fourth 
mile  above  the  junction  of  Strawberry  and  Indian  creeks,  and  is  somewhat  inaccessible,  the 
nearest  settlement  being  Heber,  40  miles  away.  The  chief  object  of  the  station  is  the 
determination  of  the  amount  of  water  available  for  storage  in  Strawberry  Valley. 

The  channel  is  straight  for  about  600  feet  above  and  400  feet  below  the  station.  The 
banks  are  wooded  and  are  suflSciently  high  to  prevent  overflow.  The  Ijed  of  the  stream  is 
composed  of  gravel  and  during  the  summer  months  is  overgrown  with  moss  and  weeds. 
The  current  is  slu^ish.    The  stream  is  frozen  during  the  winter  months. 

Dischai^  measurements  are  made  by  means  of  a  cable  and  car  of  regular  form.  The 
initial  point  for  soundings  is  the  first  metal  tag  on  the  tagged  wire  at  the  left  bank. 

Gage  readings  and  discharge  measurements  during  1905  were  made  by  T.  C^.  Callister. 
The  original  gage  was  of  the  vertical  type  and  was  used  until  September,  1904,  when  a  new, 
inclined  gage  was  established  at  the  same  locality,  about  1,000  ffect  above  the  cable.  The 
datum  of  the  new  gage  is  the  same  as  that  of  the  old.  The  bench  mark  is  a  large  sandstone 
bowlder  S.  82°  E.  175  feet  from  the  gage,  12  feet  from  the  bank  of  the  river,  and  projecting 
about  3  feet  above  the  ground.  It  is  marked  '*Rec.  Ser.  B.  M.  No.  7;"  elevation,  19.15  feet 
above  the  zero  of  the  gage,  and  7^96  feet  above  sea  level.  July  2, 1905,  a  low-water  station 
was  established  at  a  riffle  about  200  feet  below  the  regular  gage,  where  the  vehxjity  is  suffi- 
ciently high  to  prevent  the  growth  of  vegetation,  which  interferes  seriously  with  the  results 
at  the  regular  station  during  the  summer  months.  The  gage  at  this  point  is  a  vertical  stafi" 
driven  into  the  stream  bed  and  is  referred  to  bench  mark  No.  7,  alxive  described,  its  zero 
having  an  elevation  of  19.93  feet.  The  annual  discharge  at  this  station  is  therefore  repre- 
sented by  two  dischai^  curves. 

Beginning  April  15,  1905,  evaporation  and  precipitation  observations  wore  made  at  a 
point  near  the  station.  The  evaporation  records  are  obtained  by  means  of  a  4  by  4  by  4 
foot  metallic  tank  set  in  the  ground  with  its  top  about  3  inches  from  the  surface.  The 
equipment  used  in  obtaining  the  precipitation  records  is  of  the  standard  form  used  by  the 
United  States  Weather  Bureau  stations  and  was  furnished  by  Doctor  Hyatt,  director  of 
the  Utah  division  of  the  United  States  Weather  Bureau.  The  results  of  the  expermicnts 
are  shown  in  the  foUowing  tables: 

Evaporation  in  Stratcberry  Valley,  Utah. 

Inches. 

April 1.43 

May 2.37 

Jtme 5.68 

July 6.03 

Auguit 4.71 

Stptembo- 3. 20 

October 1.3X 
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April. 
May.. 
June.. 


PrecipUatian  in  Strawberry  VaJley^  Utah. 

Inches. 

1.01 

1.06 

17 

July 1.08 

August 1  28 

September 3.04 

October 78 

November Missing. 

December 2.00 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  100,  p  112;  133,  p.  121. 

Discliargc:  Ann  21,  iv,  p  322;  22,  iv,  p  384;  WS  50,  p  374;  100,  p  112, 133,  pp  121,  363. 

Discharge,  monthly:  WS  100,  p  113;  133,  p  122. 

Gage  heights:  WS  100,  p  113. 

Rating  table:  WS  100,  p  113. 

Discharge  measurements  of  Strawberry  Creek  in  Strawberry  VaUey,  Utah,  in  1905. 


Date. 


January  8«--. 

April  17 

April  21 

April  26 

May  1 

May  4 •.. 

May  18 

May  23 

June  17 

June  25 

July  26 

July  12  ft 

July  28  ft 

December  8  a  . 


Hydrographer. 


C.  Tanner 

T.  C.  Callister. 

do 

do 

....do 

....do 

do 

T.  Thomas 

T.  G.  Callister. 

do 

do 

do 

do 

A.  B.  Larson.. 


December  9 o do. 


December  11  a 
December  13  a 
December  18  a 


.do. 
.do. 
.do. 


Width. 

Feet. 
28 
64 
64 
66 
64 
64 
64 
68 
63 
62 
37 
37 
37 
34 
34 
34 
32 
26 


Area  of 

Mean 

Gage 

Dis- 

section. 

velocity. 

height. 

charge 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

20 

1.01 
1.63 

20 

75 

1.43 

122 

81 

1.72 

1.64 

140 

179 

2.61 

3.15 

467 

125 

2.1 

2.28 

262 

96 

1.83 

1.86 

176 

112 

2.01 

2.12 

226 

*     156 

2.36 

2.78 

368 

63 

1.39 

1.20 

87 

53 

1.08 

.98 

57 

36 

1.23 

1.50 

44 

32 

1.11 

1.40 

35 

29 

.92 

1.31 

26 

41 

.83 

1.67 

34 

45 

.83 

1.75 

37 

50 

.76 

1.85 

38 

46 

.80 

1.95 

37 

46 

.73 

2.22 

34 

a  Creek  frozen. 

ft  Measurement  made  at  riffle  200  feet  below  gage.    Gage  heights  refer  to  temporary  gage  at  riffle. 


Daily  gage  hsigJU,  in  feet,  of  Strawberry  Creek  in  Strawberry  Valley,  Utah,  for  1905. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.23 
2.11 
2.06 
1.89 
1.74 
1.66 
1.64 
1.68 
1.76 
1.76 

2.35 

2.34 

2.28 

2.24 

2.11 

2.0 

1.96 

1.94 

1.89 

1.76 

0.81 
1.5 
1.5 
1.48 
1.47 
1.45 
1.44 
1.43 
1.42 
1.41 

1.32 
1.32 
1.32 
1.33 
1.32 
1.3 
1.29 
1.27 
1.27 


1.27 
1.3 

1.3 
1.33 

1.35 
1.36 
1.37 

1.42 
1.38 
1.38 
1.38 
1.38 
1.38 
1.35 

1.34 
1.33 

1.37 
1.35 
1.35 
1.38 
1.38 

1  56 

2 

1  58 

3 

1  56 

4 

1  56 

5 

1  54 

6 

1  51 

7 

1  6 

8 

1  67 

1.0/ 

9 

1  75 

10 

1.75 
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DaUy  gage  heighty  in  feet  ^  of  Strawberry  Creek  in  Strawberry  Valley,  Utah,  for  1906 — Con. 


Diy. 

Apr. 

May. 

June. 

July. 

Aug. 

iSept. 

Oct. 

Nov, 

Dec. 

11 

1.67 

1.74 

1.72 

1.64 

1.6 

1.7 

1.94 

2.08 

2.2 

2.3.5 

2.49 

2.61 

2.74 

2.59 

2.53 

2.6 

2.48 

2.46 

2.3 

2.2 

2.26 

1.6.5 

1.56 

1.48 

1.4 

1.3 

1.28 

1.24 

1.2.'> 

1.17 

1.13 

1.09 

1.06 

1.02 

1.0 

.98 

,95 

.93 

.9 

.9 

.89 

1.41 

1.4 

1.39 

1.39 

1.48 

1.41 

1.38 

1.36 

1.35 

1.37 

1.36 

1.38 

1.37 

1.35 

1.35 

1.33 

1.3 

1.31 

1.31 

1.31 

1.31 

1.33 

1.32 

1.3 

1.3 

1.28 

1.27 

1.25 
1.2.5 
!.!& 
1.25 
1.25 

1.31 
1.31 

1.35 

1  g5 

12 

1  91 

13 

1.05 

1.23 

1.3 

1.34 

1.42 

1.42 

1.53 

1.47 

1.72 

1.84 

1.88 

2.24 

2.88 

2.9 

2.47 

2.38 

2.14 

2.26 

1.36 
1.35 

1.41 

1  95 

U 

1  99 

15.... 

2.09 

J6 

1.3 

1.3 

1.33 

1.3 

1.31 

1.33    

1.32    

2  12 

17. 

2  15 

ib 

2.22 

19 

1.47 

1.45 

2.23 

» 

2.24 

21... 

2.27 

22 

1.32 
1.31 

1.43 

23 

1.43 

24 

25 

1.3 
1.3 

1.31 
1.29 

1.45 
1.4 
1.35 

1.32 
1.32 

1.32 

1.42 
1.41 
1.48 
1.5 
1.52 
1.58 

26 

7t 

28 

29 

1.51 

1.49 



1.35 

1.38 



» 

31 

Note.— Gage  heights  after  July  2  refer  to  new  gage  at  riffle,  as  the  old  gage  heights  were  unreliable  after 
that  date  on  account  of  growing  moss. 

November  23-26  there  was  ice  along  the  edges  but  the  flow  was  unobstructed.  November  27-28  back 
water  caused  by  ice.  November  29  to  December  31  thecreek  was  frozen  completely  over.  Gage  hoights 
are  t^  water  surface. 

SiatUm  rating  table  for  Strawberry  Creek  in  Strawberry  Valley,  Utah,  from  April  13  to  July  1, 

1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

0.80 

41 

1.40 

110 

2.00 

205 

2.60 

329 

.90 

51 

1.50 

124 

2.10 

224 

2.70 

352 

1.00 

62 

1.60 

139 

2.20 

243 

2.80 

376 

1.10 

73 

1.70 

154 

2.30 

263 

2.90 

400 

1.20 

85 

1.80 

170 

2.40 

284 

3.00 

42.5 

I.-IO 

97 

1.90 

187 

2.50 

306 

Note.— The  above  table  is  based  on  nine  discharge  measurements  made  during  April  to  June,  19a5. 
It  is  well  defined  between  gage  heights  0.9  foot  and  3  feet. 

Staiion  rating  table  for  Strawberry  Creek  in  Strawberry  Valley,  Utah,  from  July  2  to  iVot?em- 

ber  25, 1905. 


Gage, 
height. 

Discharge. 

Gage 
height. 

Feet. 
1.35 
1.40 

Discharge. 

,«^t.  !Di«=harg.. 

Gage 
height. 

Discharge.  1 

Feet. 
1.25 
1.30 

Second-feet. 
23 
27    ^ 

Second-feet. 
31 
35 

Feet. 
1.45 

Second-feet. 
39 

Feet. 

1.50 

Second-fed. \ 
H    j 

Note— The  above  table  is  based  on  three  discharge  measurements  made  during  July,  1905. 
well  defined. 
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Estimated  monthly  discharge  of  Strawberry  Creek  in  Strawberry  V alley,  Utahj  for  1906. 


Discharge  in  second-feet. 


Month 


April  13-30.. 

May 

June 

July 

August 

September. . 

October 

November.. 
December  a. 


The  period . 


Maximum.  Minimum.      Mean. 


400 
362 
274 
44 
29 
45 
42 
38 
35 


139 
50 
27 
23 
25 
29  i 
31  I 
35  I 


192 

225 

129 
34.6 
26.1 
30.7 
32.5 
35.0 
35.0 


Total  In 
acre-feet. 


6,855 
13,840 
7,676 
2,128 
1,605 
1,827 
1,998 
2,063 
2, 152 


40,160 


o  Daily  discharge  estimated  at  35  second-feet,  based  on  five  discharge  measurement 6. 
Note.— Daily  discharge  interpolated  for  missing  gage  heights. 

INDIAX  CREEK  IN  STRAWBERRY  VALLEY,  UTAH. 

This  station  was  established  April  5,  1905.  It  is  located  in  the  canyon  about  250  feet 
above  the  junction  of  the  creek  with  Strawberry  Creek.  It  is  about  1  mile  below  the  point 
where  Indian  Creek  leaves  Indian  Creek  Valley  and  enters  the  canyon,  and  is  40  miles 
from  Heber,  the  nearest  post-office.  The  records  will  show  the  amount  of  water  that  can 
be  diverted  from  Indian  Creek  into  the  Strawberry  Valley  storage  reservoir. 

The  channel  is  straight  for  about  25  feet  above  and  below  the  station.  The  right  bank 
is  vertical  for  about  IJ  feet  above  the  bed  and  then  slopes  gradually  upward;  the  left  bank 
slopes  irregularly  from  the  bed.  Both  banks  are  sufficiently  high  to  prevent  overflow. 
The  bed  of  the  stream  is  smooth  and  rocky  and  is  not  liable  to  shift.  A  slight  growth  of 
moss  occurs  in  the  summer,  but  docs  not  interfere  with  the  rating  curve  to  any  great  extent. 
The  velocity  is  medium  and  the  discharge  ranges  from  20  to  100  second-feet.  Defmite 
information  in  regard  to  winter  conditions  is  lacking. 

Discharge  measurements  are  made  from  two  poles  laid  across  the  stream.  The  initial 
point  for  soundings  is  at  the  right  bank. 

The  gage,  which  was  read  during  1905  by  the  men  at  the  Reclamation  Service  camp  in 
Strawberry  \'allcy,  under  the  direction  of  T.  C.  Callister,  is  a  large  stake  driven  into  the 
bed  about  180  feet  above  the  measuring  section.  It  is  referred  to  a  bench  mark  consisting 
of  a  cross  on  a  large  sandstone  bowlder  50  feet  south  of  the  river;  elevation,  16.28  feet  above 
the  zero  of  the  gage  and  7,480  feet  above  mean  sea  level. 

Discharge  measurements  of  Indian  Creek  in  Strawberry  Valley,  Utah,  in  1905. 


Date. 


Tlydrographer. 


April  15 T.C.  Callister. 

April  18 do. 

April  2'i J.  Thomas 

April  2f. T.  C.  Callister. 

May  ir> I do 

June  17 1 do 

October  14 do 

Decern  bcr  9a . . .    A .  B .  I^jirson . . 

December  10a do 

Deceinber  lln..{ do 

December  13a do 

December  19o..' do. 

I 


Width. 


Area  of  I     Mean 
section,     velocity. 


Feet,   j 

16  I 

17  t 
18 
18 
16 
16  i 
16  I 
14 
14 
12 
14 
13 


Sq.lL 
16 
14 
18 
20 
14 
13 
8.3 
16 
12 
18 
25 
23 


Ft. 


per  sec. 

0.87 

.91 

1.56 

1.95 

1.39 

1.72 

1.10 

.63 

.78 

.72 

.52 

.47 


Gage 
height. 


Feet. 
1.00 
1.00 
1.20 
1.38 
1.10 
1.10 
.92 
1.46 
1.25 
1.67 
1.81 
2.08 


Dis- 
charge. 

8ec.-ft. 
13.5 
13 
28 
40 
18.7 
22 

9.1 
10.1 

9.8 
12.8 
12.9 
10.9 


o  lee  measurement. 
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Discharge  vneasuremtnts  of  Indian  CreeJc  at  point  of  diversion  in  Stratvberry  Valley,  Utahy  in 

1905. 


Date. 


April  21 . 
May3... 
Mayo... 
May  17 . . 
M»y  19 . . 
May  21 . . 


Hydrographer. 


T.C.CaUister 

Calllster  and  Thomas. 

T.  C.  Callister 

do 

...do 

...do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

16 

6.8 

18 

11 

18 

16 

18 

16 

18 

19 

19 

21 

Mean 
velocity. 


OaKe     I      Dls- 
helgnt.  \  charge. 


Ft.  per  sec. 

Feet. 

1.12 

0.71 

1.34 

.92 

1.62 

1.11 

1.62 

1.11 

1.77 

1.3 

1.78 

1.41 

Sec.-ft. 
7.6 
15 
25 
25 
33 
37 


Daily  gage  height,  in  feet,  of  Indian  CreeJc  in  Strawberry  Valley,  Utah,  for  1905. 


Day. 

Apr. 

May. 

'June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.1 

1.13 

1.12 

1.1 

1.08 

1.06 

1.06 

1.1 

1.11 

1.11 

1.1 

1.1 

1.11 

L09 

1.1 

1.12 

1.19 

1.22 

1.3 

1.31 

1.34 

1.37 

1.39 

1.3.5 

1.32 

1.31 

1.3 

1.29 

1.28 

1.24 

1.24 

1.2 

1.2 

1.21 

1.2 

1.2 

1.19 

I  18 

1.17 

1.16 

1.13 

1.11 

1.12 

1.12 

1.11 

1.11 

l.ll 

1.1 

1.11 

1.1 

1.08 

1.08 

1.06 

1.05 

1.05 

i.a5 

1.04 
1.04 
1.03 
1.04 
1.03 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.01 

1.01 

1.0 

1.0 

1.0 

1.0 

1.01 

1.0 

1.0 

1.0 

.99 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

.98 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
.98 
.98 
.97 
.98 

0.9.5 
.9.5 

.95 
1.0 

1.0 
.98 
.96 

1.2 

2 

0.96 
.95 
.93 
.93 
.    .93 
.93 

•■.•93 

.92 
.93 

0.92 
.92 
.91 
.92 

1.2 

3 

1  16 

4 ..   . 

1.11 

.5.. 

1  1 

6 

1.1 

7. . . . 

1.3 

8 

1.44 

9 

1.46 

10 

1.25 

11 

1.0 
.99 

1.0 
.99 
.98 
.97 

.95 
.94 

1.67 

12 

1.75 

13 

.92 
.92 

.86 

1.81 

14 

1.0 

1.0 

1.01 

1.02 

1.0 

1.02 

1.04 

1.14 

1.15 

1.15 

1.36 

1.56 

1.25 

1.14 

1.15 

i.or 

1.07 

1.9 

15 

1.94 

16 

.94 

.92 
.92 

.95 
.93 

.92 

.88 

2.0 

17 

2.01 

18 

.96 
.96 
.96 
.97 
.95 

.95 
.94 
.93 

.95 
.93 

2.03 

19 

2.08 

20 

2.09 

21 

2.16 

22 

23 

24 

25 

.97 
.97 
.98 
.97 

.98 
.95 
.94 

.92 
.92 
.92 

.87 
.88 

1.0 

1.2 

1..58 

1.4 

26.... 

27 

28 

2D.... 

1.01 
.99 

.94 
.96 

30 

31 

Note.— Creek  frozen  November  27  to  Decern l>er  31. 
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Station  rating  table  for  Indian  Creek  in  Strawberry  V  alley ,  Utahffrom  April  H  to  November 

26,  1906. 


Gage 
height. 

Discharge. 

Ga^e 
height. 

Discharge. ' 

1 

Gace 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 
0.90 
1.00 

Second-feet. 
8.2 
13.2 

Feet. 
1.10 
1.20 

Second-feet, 
20 
27 

Feet. 
1.30 
1.40 

Second-feet. 
35 
43 

^     Feet. 
1.50 
1.60 

1 

Second-feet. 
51 
59 

Note.— The  above  table  is  applicable  only  for  opeD-channel  conditions.    It  is  based  on  seven  dis- 
charge measurements  made  during  1905.    It  is  well  defined  between  gage  heights  0.9  foot  and  1.4  feet. 

Estimated  monthly  discharge  of^Indian  Creek  in  Strawberry  V alley ^  Utah,  for  1905. 


Month. 


April  14^1.. 

May 

June 

July 

August 

September.. 

October 

November . . 
December  a. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


13 
17 
15 
12 
11 
10 

9 

6.5 
11 


a  Daily  discharge  estimated  at  11  second-feet,  based  on  five  measurements. 
Note.— Daily  discharge  interpolated  for  missing  gage  heights. 

Tahle  of  evaporation  at  Fort  Duchesne,  Utah,  for  190^. 


22.3 
27.1 
20.9 
13.6 
12.1 
11.1 
9.8 
8.4 
11.0 


Total  in 
acre-feet 


752 
1,666 
1,244 
836 
744 
660 
603 
500 
676 


7,681 


Month. 


August  26-27... 

September 

October 

November  1-16. 


Total  for  period 

Average  daily  evaporation. 


Total 
evapora- 
tion In 
inches. 


0.35 

3.18 

1.84 

.43 


5.80 
0.0734 


MISCEI^T^ANEOUS  MEASUREMENTS. 

The  following  misc<?llaneous  mettsurements  were  made  in  the  Duchesne  River  basin  in 
1904: 

Miscellaneous  discharge  measurements  made  in  Duchesne  River  drainage  basin  1904- 


Date. 

Stream. 

Locality. 

Gage 
height. 

Dis- 
charge. 

April  21 

April  22 

May  19 

Duchesne 

Myton,  Utah 

Feet. 
6.20 
6.08 
8-13 

Sec.-ft. 
901 

do 

...    do 

766 

....do 

do 

3,289 
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PRICE  RIVER  DRAINAGE  BASIN. 
PRICE  RIVER  NEAR  HELPER,  UTAH. 

Price  River  rises  in  the  Wasatch  Mountains,  in  the  southeastern  part  of  Utah  County, 
flows  in  a  general  southeasterly  direction,  and  unites  with  Green  River  at  a  point  about  14 
miles  above  Greenriver,  Utah.  The  main  source  of  supply  is  the  snow  in  the  upper  reaches 
of  the  basin,  where  elevations  range  from  8,000  to  9,000  feet.  The  region  is  extremely 
rough  and  rugged.  The  principal  rock  is  a  loose  and  badly  disintegrated  sandstone.  There 
is  but  little  soil  and  practically  no  vegetation  except  for  small  groves  of  scrubby  cedar  and 
&  few  scattered  pines.  The  original  scanty  underbrush  and  grass  have  been  almost  entirely 
tnmped  out  by  sheep  and  cattle.  The  river  is  subject  to  floods  in  the  spring  and  early 
summer,  during  which  time  it  carries  immense  quantities  of  sediment.  Gordon  and  Pleas- 
ant creeks  are  the  main  tributaries.  They  are  both  short,  steep  streams  and  enter  the  river 
from  the  west  almost  at  right  angles. 

The  gaging  station  was  established  February  21,  1904.  It  is  located  on  the  upper  side 
of  the  ford  near  the  settlement  of  Spring  Glen,  about  3  miles  south  of  Helper,  Utah,  and 
350  feet  west  of  the  main  line  of  the  Denver  and  Rio  Grande  Railroad. 

The  channel  is  straight  for  about  125  feet  above  and  400  feet  below  the  station,  and  the 
banks  are  sufficiently  high  to  prevent  any  overflow.  The  bed  of  the  stream  is  composed  of 
fine  gravel  and  sand  and  shifts  slightly,  especially  during  high  water.  Information  in 
regard  to  winter  conditions  is  incomplete. 

Low-water  measurements  are  made  by  wading.  The  initial  point  for  soundings  is  a  2  by  4 
inch  post  driven  in  the  left  bank  S.  8°  W.,  2 J  feet  from  the  gage.  The  course  of  the  section 
is  N.  44®  W.  A  2  by  4  inch  post  marks  the  position  of  the  gaging  station  on  the  right 
bank.  Measurements  during  high  water  are  impossible,  as  there  is  no  provision  for  crossing 
except  by  wading. 

'^^  g*g©»  which  was  read  daily  during  1905  by  John  Tryon,  is  a  staff  driven  into  the 
stream  bed  and  supported  at  the  top  by  a  timber  buried  in  the  bank.  The  gage  is  referred 
to  bench  marks  as  follows:  (1)  A  Standard  United  States  Geological  Survey  cap  cemented 
in  a  sandstone  bowlder  embedded  in  the  bank  at  a  point  S.  65°  E.  23  feet  from  the  gage; 
elevation,  12.55  feet  above  the  zero  of  the  gage,  and  so  marked.  (2)  A  cross  chiseled  on  a 
lirge  bowlder  embedded  in  the  bank  S.  6°  E.  19.2  feet  from  the  gage,  marked  "B.  M.;" 
eieFation,  11.19  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  128-130. 

Discharge  measurements  of  Price  River  near  Helper  j  Utahy  in  1005. 


Date. 


January  21... 
February  17.. 

March  17 

April  25 

May  13 

Juije2 

August  24.... 


Hydrographer. 


C.  Tanner 

W.  G.  Swendsen. 

....do 

....do 

....do 

....do 

A.  B.  Larson 


Width. 

I  Feet. 

I  38 

'  48 

I  52 

i  55 

53 
79 
47 


Area  of 
section. 

Sq.ft. 
25 
37 
50 
63 
78 
153 
24 


Mean 
velocity. 

Gage 
hdght. 

Ft.  per  sec. 

Feet. 

0.87 

3.35 

1.02 

3.40 

1.36 

3.65 

1.88 

3.95 

1.96 

4.00 

3.76 

4.92 

.48 

3.22 

Dis- 
charge. 


6ec.-ft. 
22 
38 
68 
119 
154 
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Daily  gage  height,  in  feet,  of  Price  River  near  Heifer,  Utah,  for  1905. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10., 
11., 
12.. 
13. 
14. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


Jan. 

3.3 

3.3 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.4 

3.3 

3.3 

3.3 

3.4 

3.3 

3.3 

3.3 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.3.5 

3.3,5  \ 

3.:J5 


Feb.      Mar.  I  Apr 


3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.55 

3.6 

3.6 

3.6 

3.6 

3.4 

3.4 

3.4 

3.4 

3.4 

3.5 

3.45 

3.45 

3.5 

3.5 

3.5 


3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.5 

3.45 

3.45 

3.5 

3.4 

3.5.1 

3.55 

3.55 

3.  .55 

3.65 

3.65 

3.65 

3.65 

3.a5 

3.6 

3.55 

3.  .55 

3.a5 

3.65 

3.6 

3.  .5.5 

3.55 

3.45 

3. 4,5 


3.55 

3.6 

3.a5 

3.65 

3.65 

3.45 

3.15 

3.15 

3.15 

3.15 

8.25 

3.35 

3.35 

3.35 

3.45 

3.5 

3.45 

3.45 

3.45 

.3.45 

.3.4 

.3.4 

3.4 

3.4 

.3.95 

4.0 

4.2 

4.3 

4.3 

4.4 


May. 


4.5 
4.5 
4.5 
4.3 
4.2 
4.2 
4.1 
4.2 
4.2 
4.1 
4.0 
4.0 
4.0 
4.1 
4.1 
4.1 
4.3 
4.4 
4.6 
4.8 
4.9 
4.9 
4.9 
4.9 
.5.0 
5.0 
5.0 
5.1 
5.1 
.5.1 
4.9 


June. 

July. 

4.9 

3.5 

4.9 

3.4 

4.9 

3.4 

4.9 

3.4 

4.9 

3.4 

4.8 

3.4 

4.6 

3.4 

4.6 

3.4 

4.5 

3.4 

4.5 

3.4 

4.4. 

3.4 

4.3 

3.4 

4.2 

3.4 

4.2 

3.4 

4.2 

3.4 

4.1 

3.4 

4.1 

3.4 

4.1 

3.3 

4.1 

3.3 

3.9 

3.3 

3.9 

3.3 

3.8 

3.3 

3.8 

3.3 

3.7 

3.3 

3.6 

3.4 

3.6 

3.3 

3.6 

3.3 

3.5 

3.3 

3.5 

3.3 

3.5 

3.3 

3.5 

3.4 

Aug. 


3.4 
3.4 
3.5 
3.4 
3.4 
3.4 
3.4 
3.3 
3.3 
3.3 
3.4 
3.4 
3.4 
3.3 
3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
.3.2 
3.2 
3.2 
3.2 
3.3 
3.2 
3.3 
3.3 
3.3 


Sept. 


3.2 
3.2 
3.2 
3.2 
3.3 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 
3.3 
3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
.3.2 
3.2 
3.2 
3.2 
4.5 
3.5 
3.4 
3.3 
3,3 
6.8 
3.6 


Oct. 


3.5 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3. 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.4 
.3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 


Nov- 


Dec. 


3.3 

3.3 

3.4 

3.4 

3.3 

3.3  i 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.4 

3.3 

3.3 

3.3 

3.3 

3.4 

3.4 

3.4 

3.3 

3.4 

3.3 

3.2 

3.3 


3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.2 
.3.2 
3.2 
3.3 
3.3 
3.3 
3.2 
3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
.3.2 
.3.2 
3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.1 


Note.  -Thcso  gage  heights  are  liable  to  some  error.    Observer  made  no  report  ol  ice  conditions, 
but  it  is  probable  that  tlie  river  was  frozen  for  short  periods. 

Station  rating  table  for  Price  River  neur  Helper,  Utah,  from  January  1  to  December  SI,  1905. 


Gage 
height. 


3.10 

.3.20 

3.. 30 

3. 40 

3.50 

Discharge. 

Cage 
hi'ight. 

Setoml-ffft. 

Feet. 

4 

3.60 

9 

3.70 

IS 

3.  HO 

.30 

3.W 

44 

4.00 

Discharge.  ^ 

Gage 
height. 

Feet. 

Dischai^e. 
Second-feet. 

Gage 
height. 

Dischaiige. 

Second-feet. 

Feet. 

Second-feet. 

00 

4.10 

182 

4.60 

404 

78 

4.20 

219 

4.70 

455 

98 

4.. 30 

260 

4.80 

508 

122    , 

4.40 

3a5 

4.90 

563 

1.50 

4.. 50 

354 

5.00 

620 

Note.-  The  above  ta]»le  i.s  applieabl 
measuretnents  made  during  HM)4-11K>.5. 


'  only  for  openn-hnnnel  conditions.     It  is  based  on  12  discharge 
It  is  well  defined  between  gage  heights  3.2  feet  and  4.9  feet. 
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Estimated  monthly  discharge  of  Price  River  lUar  Helper ^  Utah,  for  1905. 


Month. 

Discharge  In  second-feet. 

Total  In 

Maximum. 

Minimum. 

Mean. 

21.1 
36.3 
49.8 
71.5 

379 

254 
25.8 
18.8 
87.8 
26.3 
20.5 
12-0 

acre-feet. 

/anoAryfl 

30 

60 

69 

305 

678 

563 

44 

44 

1,740 

44 

30 

18 

18 
24 
37 
6 
ISO 
44 
18 
9 
9 
18 
9 
4 

1.297 
2,016 
3,062 
4,2.'>4 
23,300 
15, 110 

February 

U&rch 

April 

iUy 

Jane 

July 

1,586 
1,156 

August 

September 

5,224 
1,617 

October 

Novemner 

1,220 

Decemt)era 

738 

The  year , 

1,740 

4  I          83.6 

60,580 

o  No  Ice  record,  discharge  applied  as  for  open  channel. 
GRAND    RIVER    DRAINAGE   BASIN. 
AREA  AND  EXTENT. 

Grand  River  and  its  tributaries  drain  an  area  comprising  approximately  26,180  square 
miles,  of  which  22,290  are  in  Colorado  and  the  rest  in  eastern  Utah.  East  and  southeast  the 
basin  is  limited  by  the  high  ranges  of  the  Continental  Divide,  which  separate  it  from  the 
basins  of  the  Platte  and  the  Arkansas  rivers.  On  the  north  are  the  White  River  and  Book 
Cliffs  plateaus,  while  westward  it  extends  te  the  canyon  district  of  the  Colorado  . 

The  tributaries  include  innumerable  small  creeks  and  five  large  streams,  viz,  Blue,  Eagle, 
Roaring  Fork,  Gunnisdn,  and  Dolores  rivers. 

In  the  following  account  of  the  work  of  the  United  States  Geological  Survey  in  this  region 
during  1905  the  basin  has  been  subdivided,  the  main  river  being  described  first  and  the 
tributaries  afterwards  in  their  order,  from  the  head  down. 

GRAND  RIVER. 
DE8CRI1TION  OF  BASIN. 

Grand  River  rises  on  the  western  slopes  of  the  Rocky  Mountains  among  the  high  peaks  of 
the  Front  Range,  flows  in  a  general  southwesterly  direction  across  Colorado  into  Utah,  and 
unites  with  Green  River  te  form  the  Colorado.  From  source  to  mouth  the  total  distance 
traversed  is  about  350  miles. 

In  most  respects  the  Grand  is  a  typical  mountain  stream,  flowing  throughout  its  course  in 
a  succession  of  deep  canyons,  with  precipitous  and  ofttimes  perpendicular  walls  varying  in 
height  up  to  3,000  feet  above  the  water's  edge,  alternating  with  long,  narrow,  fertile  valleys. 

The  headwater  region,  comprising  approximately  50  per  cent  of  the  basin,  consists  of  a 
long  streteh  of  the  western  portion  of  the  Continental  Divide,  extending  from  the  north- 
central  portion  of  Colorado  southward  nearly  to  the  Colorado-New  Mexico  line,  a  distances  of 
260  miles,  and  separating  the  waters  of  the  Grand  from  those  of  the  Platte  and  Arkansas 
basins.  The  area  is  extremely  nigged,  elevations  ranging  from  7,000  to  14,000  feet.  Gradi- 
ents are  steep,  stream  channels  are  numerous,  and  tributaries  are  rapid,  the  fall  varying  from 
20  to  150  feet.  The  streams  of  this  region  derive  their  waters  chiefly  from  the  snow  masses 
on  the  Continental  Divide  and  furnish  the  perennial  dischai^e  of  the  Grand.  The  intermedi- 
ate or  middle  portion  of  the  basin,  consisting  largely  of  broken  and  scoured  plateaus  of  sedi- 
mentary origin,  contributes  a  relatively  smaU  amount  of  the  run-off,  the  tributaries  being 
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few  and,  with  the  exception  of  Gunnison  River,  insignificant.  The  lower  portion  of  the 
basin,  immediately  adjacent  to  the  Colorado-Utah  State  Hne,  is  an  arid,  much  eroded  region, 
furnishing  an  appreciable  run-off,  which  carries  a  laige  amount  of  sediment. 

The  laiigest  tributaries  of  the  headwater  region  are  Frazer,  Williams  Fork,  Troublesome, 
Blue,  and  Muddy  rivers,  which  add  their  waters  to  the  Grand  before  it  leaves  Middle  Hade. 
Eagle  River  comes  in  near  Eagle,  just  above  the  point  where  the  river  enters  Grand  River 
Canyon,  and  Roaring  Fork  unites  with  it  just  below  the  mouth  of  the  canyon  at  Glenwood 
Springs.  At  Grand  Junction,  Colo.,  the  river  receives  the  waters  of  its  largest  tributary, 
Gunnison  River,  and  thereafter  no  other  stream  of  importance  enters  until  the  Dolores  comes 
in,  15  miles  west  of  the  Utah  boundary. 

A  peculiar  feature  of  the  drainage  is  what  might  be  termed  its  one-sided  nature,  practically 
all  its  important  tributaries  entering  the  river  from  the  east.  That  part  of  the  basin  lying 
north  and  west  of  the  Grand  is  much  less  extensive  in  area,  is  lower,  and  is  generally  broken 
and  barren,  and  a  considerable  portion  of  the  waters  of  its  streams  is  diverted  for  irrigation. 

The  geological  formations  of  the  basin  range  from  the  granite  and  masses  of  igneous 
origin  on  the  crest  of  the  Continental  Divide  to  the  younger  and  less  resistant  sedimentary 
rocks  of  the  plateau  region.  The  soils  of  the  upper  basin,  though  shallow,  generally  con- 
tain considerable  organic  matter;  those  of  the  intermediate  basin  are  lai^ely  decomposed 
and  disintegrated  sedimentary  rocks,  in  the  lower  basin  the  soils  consist  of  adobe  clays 
and  sandy  loams,  which  grade  imperceptibly  from  one  to  the  other.  The  scant  vegetation 
of  the  lower  basin  renders  soil  erosion  lai^e. 

The  mountainous  portion  of  the  basin  is  still  well  covered  with  forests  of  spruce,  quaking 
aspen,  cedar,  and  pinon,  and  the  forestation  of  the  intermediate  basin  is  fair.  The  con- 
trolling vegetation  of  the  lower  basin  is  sagebrush,  chico,  and  cactus  pads,  with  scattered 
pines,  cedars,  and  pinons. 

The  precipitation  ranges  from  5  to  10  inches  in  the  lower  basin,  10  to  20  inches  in  the 
intermediate  region,  and  20  to  30  inches  in  the  headwater  region.  By  far  the  greater  part 
of  this  is  in  the  form  of  snow. 

Natural  storage  within  the  basin  is  limited  to  a  few  small,  high,  mountain  lakes.  The 
stream  channels  of  the  upper  basin  are  bordered  to  some  extent  by  flat  bottom  lands,  which 
are  used  as  meadows  and  which  are  irrigated  by  a  large  number  of  small  ditches.  In  the 
intermediate  basin  are  a  few  small  reservoirs  storing  snow  and  flood  waters.  A  number  of 
pumping  plants  also  draw  upon  this  district.  Irrigation  is  extensively  practiced  in  the 
Uncompahgre,  Gunnison,  and  Grand  valleys,  and  a  large  project  now  under  construction 
by  the  Reclamation  Service  will  require  1,200  second-feet  of  the  discharge  of  Gunnison 
River.    The  immense  power  possibilities  of  the  Grand  are  at  present  but  little  developed. 

NORTH  FORK  OF  GRAND  RIVER  NEAR  GRAND  LAKE,  COLO. 

This  station  was  established  July  29,  1904.  It  is  located  at  the  highway  bridge  between 
Grand  Lake  and  Hot  Sulphur  Springs,  Colo.,  about  3  miles  southwest  of  Grand  Lake  post- 
oflSc^,  in  T.  3  N.,  R.  76  W.  The  nearest  railroad  station  is  at  Granby,  on  the  Denver, 
Northwestern  and  PaciGc,  15  miles  distant. 

The  channel  is  straight  for  about  500  feet  above  and  for  150  feet  below  the  station.  Both 
banks  are  about  2  feet  high  and  are  covered  with  heavy  sod,  willows,  and  scattered  pine 
trees.  The  ground  slopes  upward  from  the  top  of  the  banks  rather  abruptly,  so  that  even 
at  very  high  stages  the  overflow  is  confined  to  a  comparatively  narrow  channel.  The  bed 
of  the  stream  at  the  station  and  for  a  considerable  distance  above  and  below  is  covered 
with  lai^e  bowlders,  which  at  high  water  cause  a  boiling  and  wave  motion  and  at  low  stages 
eddies  and  in  some  places  dead  water.  The  channel  is  very  rough  and  has  a  great  faU. 
There  is  but  one  channel  at  all  stages.  The  ordinary  range  of  gage  heights  is  about  3  feet. 
Gage  readings  are  impracticable  during  the  winter  months  owing  to  the  formation  of  ice 
at  the  rod.    The  section  is  not  entirely  satisfactory,  but  it  is  the  best  available. 


Digitized  by 


Google 


GRAND   RIVER. 


71 


'^h&rge  measurements  are  made  at  the  higher  stages  from  the  downstream  side  of  the 
single-span  wooden  bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
is  A  iO-penny  nail  driven  into  the  bridge  floor  over  the  north  face  of  the  right  abutment 
&nd  marked  zero  with  black  paint. 

The  gage,  which  was  read  twice  each  day  during  1905  by  G.  W.  Carr,  is  a  staff  attached 
vertically  to  the  downstream  edge  of  the  right  abutment  of  the  bridge.  The  gage  reads 
from  2  to  10.3  feet,  the  2-foot  mark  resting  on  the  bed  of  the  stream.  The  bench  mark  is 
a  lO-penny  nail  driven  into  a  notch  cut  in  the  northeast  root  of  a  12-inch  pine  tree  which 
stands  at  the  right  end  of  the  bridge  on  the  downstream  side;  elevation,  8.36  feet  above 
the  zero  of  the  gage.     The  elevation  of  the  station  above  sea  level  is  about  8,400  feet. 

A  description  of  this  station  with  gage-heights  and  discharge  data  is  contained  in  Water- 
Supply  Paper  No.  133,  Unit4;d  States  Geological  Survey,  pages  130-132. 

Discharge  measurements  of  North  Fork  of  Grand  River  near  Grand  La^e,  Colo.,  in  1906. 


Date. 


Mays 

MayM. 

June  U 

June  30 

JuiyT... 

July  36 

August  2 

August  16 

Septembers.. 
8ept«mb«- 18. 


Hydrographer. 


W.  .\.  Lamb. 

....do 

....do....... 

.-..do 

....do 

....do 

-...do 

...do 

....do 

....do........ 


Width. 


Feet, 
39 
43 

53 
62 
39 
39 
39 
39 
38 
3S 


Area  of 
section. 

Mean 

velocity. 

height. 

Sq.ft. 

FL  per  src. 

Feet. 

80 

1.80 

4.10 

122 

3.47 

4.80 

im 

4.99 

5.60 

137 

4.20 

5.20 

99 

3.08 

4.60 

87 

1.59 

4.15 

80 

1.28 

4.00 

63 

1.02 

3.76 

55 

.75 

3.60 

49 

.65 

3.49 

Dis- 
charge. 


Sec. 


ft. 
144 

423 
793 
576 
305 
138 
102 
64 
41 


^^y  9<^  height,  in  feet,  (if  North  Fork  of  Grand  River  near  Grand  Lake, Colo,,  for  1905. 


Day. 


Apr. 


8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
IS.. 
19.. 
2D.. 
21.. 
22.. 


3.3 

3.3 

3.3 

3.3 

3.3 

3.a5 

3.3 

3.3 

3.35 

3.3 

3.3 

3.35 

3.4 

3.4 

3.4 

3.4 

3.42 

3.5 

3.48 

3.5 

3.52 

3.52 


May 


4.38 

4.4 

4.3 

4.2 

4.08 

3.95 

4.12 

4.28 

4.35 

4.25 

4.12 

4.1 

4.15 

4.1 

4.1 

4.3 

4.6 

4.72 

4.75 

4.8 

4.88 

4.95 


June. 


5.2 

5.22 

5.4 

5.8 

5.8 

5.78 

5.8 

5.88 

6.2 

6.1 

5.6 

5.7 

5.85 

5.7 

5.75 

5.85 

5.68 

5.45 

5.35 

5.2 

5.3 

5.3 


July. 

5.05 

5.05 

4.95 

4.7 

4.6 

4.6 

4.55 

4.62 

4.6 

4.58 

4.58 

4.5 

4.55 

4.52 


Aug. 

Sept. 

4.02 

3.58 

4.0 

3.6 

3.98 

3.62 

3.98 

3.68 

3.92 

3.62 

3.9 

3.6 

3.88 

3.6 

3.82 

3.  .58 

3.8 

3.55 

3.8 

3.5.5 

3.82 

3.  .55 

4.02 

3.5 

3.98 

3.5 

3.85 

3.5    ' 

Oct.    :   Nov. 


3.55 

3.52 

3.5 

3.5 

3.5 

3.48 

3.45 

3.45 

3.48 

3.48 

3.5 

3.5 

3.5 

3.5 


4.62 

3.8 

3.48 

3.5 

4.58 

3.78 

3.48 

3.5 

4.52 

3.72 

3.45 

3.5 

4.45 

3.7 

3.5 

3.48 

4.3 

3.7 

3.  .52 

3.42 

4.3 

3.68 

3.5 

3.52 

4.32 

3.a5 

3.5 

3.65 

4.22 

3.62 

3.5 

3.68 

3.48 

3.5 

3.f.2 

3.68 

3.6 

3.  .58 

3.48 

3.  .3,5 

3.38 

3.45 

3.5 

3.5 

3.45 

3.5 

3.45 

3.35 

3..3X 

.3.4 

3.. 5.5 

3.5 

3.45 

3.4 


Dec. 


4.28 
3.45 
3.4 

3.;« 

3.4 

3.88 

.3.8 

3.4 

3.38 

3.85 

3.65 
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Daily  gage  height  ^  in  feet,  of  North  Fork  of  Grand  River  near  Grand  Lake,  Colo.,  for  1906 — 

Continued. 


Day. 

Apr. 

3.55 

3.58 

3.6 

3.62 

3.75 

3.92 

4.02 

4.15 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

3.62 

3.6 

3.52 

3.5 

3.5 

3.5 

3.5 

3.48 

3.45 

Nov. 

Dec. 

23 

5.1 

6.02 

4.92 

4.88 
4.92 
4.95 
4.88 
4.85 
5.05 

5.38 

5.65 

5.75 

5.7 

5.7 

5.55 

5.42 

5.35 

4.15 

4.15 

4.18 

4.12 

4.15 

4.15 

4.1 

4.1 

4.05 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.68 

3.62 

3.6 

3.48 

3.45 

3.5 

3.5 

3.48 

3.45 

3.45 

3.52 

3.4 

3.5 

3.52 

3.55 

3.45 

3.4 

3.4 

3.5 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Ice  conditions  during  December. 

Station  rating  table  for  North  Fork  of  Grand  River  near  Grand  Lake,  Colo.,  from  January  1 

to  December  31, 1905. 


Gage 
height. 

Discharge. 

Gaee 
height. 

Discharge 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feel. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.30 

17    1 

4.10 

130 

4.90 

434 

5.70 

861 

3.40 

24    1 

4.20 

160 

5.00 

479 

5.80 

927 

3.50 

33 

4.30 

194 

5.10 

526 

5.90 

996 

3.60 

43    ' 

4.40 

230 

5.20 

575 

6.00 

1,067 

3.70 

55    , 

4.50 

267 

5.30 

627 

6.10 

1,141 

3.80 

69    , 

4.60 

306 

5.40 

681 

6.20 

1,220 

3.90 

85    1 

4.70 

347 

5.50 

738 

4.00 

105 

1 

4.80 

390 

5.60 

798 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-5.    It  Is  well  defined  between  gage  heights  3.5  feet  and  5.6  feet. 

Estimated  monthly  discharge  of  North  Fork  cf  Grand  River  near  Grand  Lake,  Colo.,  for  1905. 


Month . 


Discharge  In  second-feet. 


Maximum.    Minimum.      Mean 


Total  in 
acre-feet. 


April 

May 

June 

July 

August 

September.. 

October 

November. 


The  period . 


145 
526 
1,220 
502 
110 
53 
53 
53 


17 

95 
575 
118  > 

43 

28 

26 

20 


35.8 

291 

816 

254 
67.5 
35.7 
34.2 
31.1 


2,130 
17,890 
48,560 
15,620 
4,150 
2,124 
2,103 
1.851 


94,430 


GRAND  L.VKE  OUTLET  AT  GRAND  LAKE,  COLO. 

This  station  was  established  July  31, 1904.  It  is  located  at  the  footbridge  at  the  west  end 
of  Grand  Lake,  about  one-half  mile  south  of  Grand  Lake  post-oflSce,  Colo.,  in  sec.  6,  T.  3  N., 
R.  75  W.  The  nearest  railroad  statioq  is  18  miles  distant,  at  Oranby,  on  the  Denver,  North" 
western  and  Pacific  Railway, 
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The  channel  is  straight  for  about  300  feet  above  and  for  1^  feet  below  the  boat  station. 
Both  banks  are  about  3  feet  high,  and  their  level  tops  are  covered  with  white  pine  tre^s. 
The  stream  does  not  overflow  at  this  point,  which  is  one-fourth  mile  below  the  gage  and 
outlet.  The  current  is  swift  at  high  water  and  medium  at  lower  stages.  The  bed  of  the 
stream  is  comix)sed  of  gravel  and  cobblestones  and  is  firm  and  free  from  vegetation.  At 
the  gage  both  banks  are  low  and  are  liable  to  overflow.  Therp  is  but  one  channel  at  all  stages. 
Gage  heights  have  an  ordinary  range  of  2.5  feet.  Ice  conditions  render  gage  readings 
impracticable  during  the  winter  months. 

High-water  measurements  are  made  from  a  boat  at  a  ford  about  one-fourth  mile  below 
the  gage.  Points  for  soundings  are  marked  at  5-foot  intervals  by  tin  tags  fastened  to  a  wire 
stretched  across  the  stream  50  feet  above  the  ford.  The  initial  point  for  soundings  is  the 
tree  to  which  the  wire  is  fastened  on  the  right  bank.  At  ordinary  and  low  stages  measure- 
ments are  made  by  wading  at  convenient  points  below  the  gage. 

The  gage,  which  was  read  twnce  each  day  during  1905  by  J.  W.  Davies,  is  a  staff  attached 
vertically  to  the  southeast  comer  of  the  second  pier  from  the  north  end  of  the  footbridge, 
the  2-foot  mark  resting  on  the  bed  of  the  stream.  The  gage  Ls  referred  to  Ijench  marks 
as  follows:  (1)  A  cross  on  the  top  of  a  large  granite  bowlder  85  feet  south  of  the  left  bank 
of  the  outlet  and  40  feet  west  of  the  lake,  marked  with  black  paint  "U.  S.  G.  S.  B.  M.^' 
elevation,  12.05  feet  above  the  zero  of  the  gage.  (2)  A  cross  cut  in  the  top  of  a  granite 
bowlder  1 ,198  feet  north  from  the  initial  point  for  soundings  and  marked  "  B.  M. ;"  elevation, 
14.93  feet  above  the  zero  of  the  gage.     Elevation  above  sea  level  is  alx)ut  8,500  feet. 

A  deecription  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Surv^ey,  pages  132-134. 


Discharge  Tiieofmrernents  of  Grand  Ijoke  Outlet  at  Grand  Lake,  Colo.,  in  1905. 


Date. 


Hydrographer. 


May  4 Wm.  A.  Larab. 

May  31 do 

June  11 do 

July  1 do 

JuIvS do 


July  27 

August  3 

August  17 

September  11 . 
Sept4*mber  18 . 


.do. 
.do. 
.do. 
.do. 
.do. 


dth 

Area  of 
section. 

Moan 
velocity. 

Ft.  per  sec. 
1.53 

(Jace 
height. 

Feet. 
2.00 

Dis- 
charge. 

"et. 

48 

Sq.ft. 
49 

Scc.-ft. 
75 

56 

105 

3.2S 

2.90 

345 

170 

347 

2.39 

3.88 

830 

15G 

275 

2.13 

3.42 

.'Vs.'i 

151 

222 

1.39 

2.77 

308 

120 

137 

1.34 

2.42 

184 

126 

124 

1.07 

2.21 

133 

49 

47 

1.40 

1.9.-) 

66 

3() 

34 

.82 

1.62 

28 

»i 

30 

.57 

1.50 

17 

Note. — Measurements  made  at  different  sections. 

Daily  gage  height,  in  feet,  of  Grand  Jjoke  Outlet  at  Grand  Txikf,  Cdo.^for  1905. 


Day. 


Apr.       May.       June.      July.       Aug.       Sept.       Oct. 


5... 
6... 

7... 

H... 

9... 
10... 
11... 


1.34 

1.92 

3.22 

3. 37  *     2. 34 

1.76 

1.48 

1.36 

2.02 

3.4«) 

3. 24 

2.28 

1.74 

1.48 

1.38 

2.04 

3. 64 

3.01 

2.22 

1.62 

1.48 

1.39 

2.0 

3.98 

2.82 

2.19 

i.r.6 

1.48 

1.39 

1.96 

4.18 

2.74 

2.16 

i.as 

1.48 

1.39 

1.9 

4.a3 

2.71 

2.13 

l.()8 

1.47 

1.39 

1.8,'i 

4.(r2  , 

2.7 

2.1     1 

1.69 

1.45 

1.39 

1.84 

4.  Ill 

2.74 

2.0«> 

1.7 

1.43 

1.4 

1.92 

4.44  ; 

2.72 

2.03 

1.68 

1.42 

1.48 

1.9«» 

4.21  ' 

2. 71 

2.0 

1.66 

1.4 

1.52 

l.VHi 

3.9    1 

2.75 

2.0    1 
)igitized  by 

1.65 

Go 

1.39 

OQle 
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DaUy  gage  TieiglU,  in  feet,  of  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  for  1906 — Continued. 


Day. 


12.. 
13.. 
14.. 
15.. 
lb.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22. 
23. 
24. 
25.. 
26. 
27. 
28.. 
29. 
30.. 
31. 


Apr.      May. 


1.54 
1.54 
1.54 
1.56 
1.56 
1.57 
1.57 
1.68 
1.62 
1.62 
1.63 
1.64 
1.64 
1.64 
1.64 
1.66 
1.72 
1.76 
1.82 


1.92 

1.9 

1.9 

1.87 

1.86 

1.96 

2.12 

2.24 

2.36 

2.48 

2.66 

2.94 

3.06 

2.96 

2.88 

2.9 

2.97 

2.89 

2.8 

2.9 


June.  I  July.   |   Aug.   '   Sept.  |    Oct. 


3.9 

4.0 

3.9 

3.98 

4.12 

3.72 

3.69 

3.46 

3.32 

3.4 

3.38 

3.46 

3.66 

3.76 

3.87 

3.84 

3.74 

3.66 

3.56 


2.78 
2.75 
2.74 
2.76 
2.76 
2.68 
2.62 
2.56 
2.56 
2.54 
2.52 
2.47 
2.42 
2.4 
2.42 
2.43 
2.41 
2.41 
2.42 
2.38 


2.06 

2.08 

2.06 

2.04 

2.0 

1.94 

1.9 

1.86 

1.84 

1.82 

1.8 

1.78 

1.78 

1.78 

1.8 

1.79 

1.8 

1.8 

1.8 

1.8 


1.62 

1.59 

1.58 

1.54 

1.54 

1.52 

1.5 

1.49 

1.49 

1.49 

1.48 

1.47 

1.46 

1.44 

1.44 

1.44 

1.44 

1.45 

1.48 


1.38 

1.37 

1.38 

1.39 

1.4 

1.42 

1.44 

1.45 

1.46 

1.44 

1.44 

1.42 

1.42 

1.42 

1.43 

1.43 

1.43 

1.44 

1.47 

1.46 


Station  rating  table  for  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  from  January  1  to  December 

31,  1905. 


Gage, 
height. 

Discharge. 

Gaffe 
height. 

Feet. 
2.20 

Discharge.  | 

Second-feel. 
122 

Gage 
height. 

Discharge. 

Gage 
height. 

Discbarge. 

Feet. 
1.30 

Second-feet. 
10 

Feet. 
3.10 

Second-feet. 
433 

Feet. 
4.00 

Second-feet. 
900 

1.40 

13 

2.30 

148 

3.20 

479 

4.10 

956 

1.50 

18 

2.40 

176 

3.30 

527 

4.20 

1,013 

1.60 

25 

2.50 

207 

3.40 

578 

4.30 

1,071 

1.70 

34 

2.60 

240 

3.50 

630 

4.40 

1,130 

1.80 

46 

2.70 

275 

3.60 

682 

4.50 

1.190 

1.90 

60 

2.80 

312 

3.70 

735    1 

2.00 

77     ' 

2.90 

350 

3.80 

789 

2.10 

98 

3.00 

390 

3.90 

844 

Note. —The  above  tabic  is  applicable  only  for  open-channel  conditions, 
measurements  made  during  1905  and  is  well  defined. 


It  is  based  on  discharge 


Estimated  monthly  discharge  of  Grand  Lake  Outlet  at  Grand  Lake,  Cdo.,  for  1905. 


Month. 


April 

May....... 

June 

.Tuly 

August 

September. 
Octol)er .  . . 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


49 

416 

1,154 

563 

159 

41 

17 


11 
52 
489 
170 
44 
15 
12 


22.7 

168. 

785 

267 
76.2 
23.7 
14.7 


Total  in 
acre-feet 


1.351 
10,330 
46,710 
16,420 
4,685 
1,410 
904 


81,810 
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NORTH  TNXET  TO   GRAND    LAKE    AT   GRAND    LAKE,  COLO. 

This  station  was  ^tablished  August  3, 1905.  It  is  located  at  the  footbridge  which  crosses 
the  stream  about  100  yards  north  of  the  mouth  and  300  yards  east  of  Grand  Lake  post- 
office,  in  sec.  5,  T.  3  N.,  R.  75  W. 

The  channel  is  straight  for  300  feet  above  and  for  200  feet  below  the  station.  The  right 
bank  is  low,  is  covered  with  grasses  and  scattered  willows  and  white  pine  trees,  and  at  high 
stages  overflows  to  a  considerable  extent.  The  left  bank  is  high  and  is  covered  with  a  dense 
growth  of  white  pines  and  underbrush.  The  bed  of  the  stream  is  composed  of  lai^  cobble- 
stones and  gravel  and  is  permanent.  There  is  but  one  channel  at  all  ordinary  stages, 
broken  by  the  middle  pier  of  the  bridge. .  The  current  is  swift  at  high  and  medium  at  low 
water. 

High-water  measurements  are  made  from  the  upstream  side  of  the  two-span  footbridge. 
The  initial  point  for  soundings  is  a  40-penny  nail  driven  in  the  top  of  the  west  end  of  the 
north  stringer  of  the  bridge,  97  feet  from  bench  mark  No.  2.  The  point  is  marked  with 
black  p>aint.  Low-water  measurements  are  made  by  wading  at  convenient  points  above 
the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  J.  Cairns,  is  a  4-foot  timber  fas- 
tened to  the  west  face  of  the  outer  pier  of  the  bridge.  It  is  referred  to  bench  marks  as 
follows:  (1)  A  40-penny  nail  driven  horizontally  in  the  west  face  of  a  white  pine  tree  8  inches 
in  diameter  located  on  the  left  bank  of  the  stream,  20  feet  northeast  of  the  east  end  of  the 
bridge,  marked  '*U.  S.  B.  M.;"  elevation,  5.32  feet  alx)ve  the  zero  of  the  gage.  (2)  A 
40-penny  nail  driven  horizontally  in  the  east  face  of  a  white  pine  tree  1  foot  in  diameter 
located  on  the  right  bank  of  the  stream  97  feet  west  of  the  initial  point  for  soundings;  ele- 
vation, 4.43  feet  aljove  the  zero  of  the  gage. 

Discharge  measurements  of  North  Inlet  to  Grand  Lake  ai  Grand  Lake,  Colo.^  in  1906. 


Date. 


Hydrographer. 


Width. 


May  4 W.  .\.  Lamb. 

May  31 | do. 

July  27 do. 

Augusts do. 

September  11 .  .| do. 

September  18. .! do . 


Feet. 
48 
50 
48 
46 
34 
30 


Area  of 

section. 


Sq.ft. 
43 
111 
53 
50 
23 
15 


Mean 
velocity. 

Ft.  per  sec. 

!  1.84 

I  1.62 

1.36 

.61 


Gaee 
height. 

Dis- 
charge. 

Feet. 
2.30 

Sec.'ft. 

58 

3.05 

204 

2.40 

86 

2.30 

68 

1.90 

14 

1.85 

9.4 

Note.— Measurements  made  at  different  sections. 
Daily  gage  height,  in  feet,  of  North  Inlet  to  Grand  Lake  ai  Grand  Lake,  Colo.,  for  1905. 


Day. 


Aug.   Sept.  Oct.    Nov.    Dec. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


.\ug.   Sept.   Oct.    Nov.    Dec 


2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.1 


2.0 

1.8 

2.0 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

2.0 

1.8 

1.9 

1.8 

1.85 

1.85 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 


1     1.9 

1.8 

1.9 

1     1.9 

1.8 

1.9 

I     1.9 

1.8 

1.9 

,     1.9 

1.8 

1.9 

1.9 

1.8 

1.9 

1     ^-^ 

1.8 

1.9 

1.9 

1.8 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.9 

1.9 

1.9 

1.0 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28.. 
29. 
30. 
31. 


2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 


1.9 
1.9 
1.9 
1.9 
1.9 
1.9  ' 


2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.85 

1.9 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

i.a5 

1.9 

1.85 

1.9 

1.8 

1.9 

1.8 

1.9 

1.85 

1.9 

1.9 

1.9 

1.95 

IBB  176— 06 6 
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GRAND  RrVTIR  AT  HOT  SULPHUR  SPRINGS,  COLO. 

This  station  was  established  July  27, 1904.  It  is  located  at  the  highway  bridge  one-eightil 
mile  below  Hot  Sulphur  Springs,  Colo.,  in  sec.  3,  T.  1  N.,  R.  78  W.,  and  is  5  miles  above  the 
mouth  of  Williams  Fork  River. 

The  channel  is  straight  for  about  200  feet  below  the  station.  Above  the  station  it  is 
curved  at  almost  a  right  angle.  Both  banks  are  high  and  can  not  overflow.  The  lied  of  the 
stream  is  composed  of  bed  rock,  heavy  gravel,  and  large  bowlders  on  the  right  side,  while  on 
the  left  side  it  is  a  sloping  gravel  bar  extending  outward  to  the  left  abutment  of  the  bridge. 
It  is  free  from  vegetation  and,  except  for  the  gravel  bar,  is  permanent.  There  is  but  one  chan- 
nel at  all  stages  broken  by  the  two  piers  of  the  bridge.  The  current  is  swift  and  at  low 
water  passes  under  the  bridge  squarely.  At  high  water  the  current  in  the  greater  part  of 
the  section  passes  under  the  bridge  at  an  angle.  The  accuracy  of  measurements  is  afl'ected 
by  the  boiling  of  the  water  at  the  piers  and  by  the  large  bowlders  in  the  channel  beneath  the 
bridge.  During  the  spring  and  early  summer  of  1905  the  channel  100  feet  below  the  station 
was  somewhat  obstruct<>d  by  large  bowlders  which  were  blasted  from  a  railroad  cut  on  the 
right  bank.  This  obstruction  backs  the  wat^r  up  on  the  gage  to  a  considerable  extent  and 
^  at  extreme  low  stages  causes  dead  water  in  a  portion  of  the  cross  sections. 

Discharge  measurements,  except  at  very  low  stages,  are  made  from  the  upstream  side  of 
the  three-span  bridge.  The  initial  point  for  soundings  is  located  over  the  inner  face  of  the 
right  abutment  and  is  marked  with  a  circle  on  the  upstream  hub  rail.  A  stay  line  is  located 
30  feet  above  the  bridge. 

The  gage,  which  was  read  once  each  day  during  1905  by  Mrs.  Carrie  Wills,  consists  of  a 
vertical  .staff,  bolted  vertically  to  the  downstream  end  of  the  first  pier  from  the  right  bank. 
The  gage  reads  from  2  to  10.8  fei^,  the  2-foot  mark  resting  on  bed  rock.  The  gage  is  referred 
to  liench  marks  as  follows:  (1)  A  cross  painted  on  the  north  pier  above  the  gage  rod;  eleva- 
tion, 16.48  feet  above  the  zero  of  the  gage.  (2)  A  cross  cut  in  the  top  of  a  bench  on  the 
northwest  face  of  a  sandstone  clifT  on  the  east  side  of  the  road  50  feet  south  of  the  bridge ;  'ele- 
vation, 25.49  feet  above  the  zero  of  the  gage.  The  elevation  of  the  station  above  spa  level 
is  approximately  6,550  feet. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper,  No.  133,  United  Staters  Geological  Survey,  page^  1 35-1 37. 

Discharge  measure ineiUs  of  Grand  River  ai  Hot  Sulphur  Springs,  Colo.,  in  1905. 


Date. 


Hydrographer. 


I  Width. 


Mayl '  W.  A.  Lamh. 

May  6 ' do 

May29 do 

June  3 do 

June  9 do 

Julys do 

July  25 do 

August  1(> do 

August  29 j do 

Septcnilx?r9... do 

Septemlwr  IS..' do 

October  2 do 


Feet. 
80 
66 
97 
106 
102 
74 
70 
63 
68 
58 
54 
54 


Area  of 
section. 


Sq.ft. 
401 
333 
^  517 
665 
782 
446 
359 
269 
279 
284 
250 
251 
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9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
13.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 


GRAND   RIVER.  77 

DaUy  gage  height,  infeetf  of  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  for  1906. 


Day. 


Mar. 


2.65 

2.7 

2.7 

2.68 

2.68 

2.68 

2.68 

2.68 

2.7 

2.65 

2.65 

2.65 

2.65 

2.68 

2.65 

2.68 

2.7 

2.65 

2.65 

2.7 

2.65 

2.7 

2.7 

2.65 

2.7 

2.7 

2.65 

2.75 

2.75 

2.8 

2.85 


Apr. 


May. 


June.  '  July. 


5.35 

7.4 

5.58 

7.55  t 

5.38 

7.8 

4.98 

8.5 

4.8 

8.95 

4.58 

8.4 

4.7 

8.5 

4.8 

9.05 

5.2 

8.75 

4.98 

8.25 

4.78 

8.25  ' 

4.7 

8.2.5 

4.8 

8.0 

4.62 

8.05 

4.62 

7.65 

4.88 

7.  .55 

5.45 

7.65 

5.85 

7.88 

6.15 

7.85 

6.38 

7.4 

6.48 

7.4 

6.72 

7.45 

7.05 

7.1 

7.12 

7.15 

6.75 

7.5 

6.62 

7.45 

6.75 

7.5 

6.&5 

7.5.5 

6.6 

7.4 

6.48 

7.1 

6.6 

Aug.    I   Sept. 


6.75 

6.35 

6.1 

6.0 

5.45 

5.45 

5.45 

5.42 

5.42 

5.45 

5.42 

5.42  , 

5.42 

5.42 

5.45 

5.22 

5.18 

5.a5 

5.02 

4.98 

4.9 

4.75 

4.58 

4.45 

4.42 

4.42 

4.46 

4.46 

4.46 

4.6 

4.6 


1 
4.55 
4.6 
4.6 
4.45  I 
4.3 
4.3 
4.25 
4.2 
4.22 
4.28  I 
4.2    t 
4.05  i 


4.0 

4.0 

4.02 

4.08 

3.95 

3.92 

3.9 

3.88 

3.8.5 

3.8 

3.78 

3.75 

3.  .58 

3.45 

3.4 

3.4 

3.42 

.3.38 

3.4 


3.a5 

3.3 

3.4 

3.4 

3.32 

3.32 

3.4 

3.4 

3.32 

3.3 

3.32 

3.3 

3.  .32 

3.22 

.3.2 

3.2 

3.0 

.3.0 

,3.4 

.3.5 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

.3.4 

3.4 

.3.4 

3.48 


r 


Oct.        Nov. 


3.5 

3.5    I 

3.5 

.3.4     I 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4     I 

3.4 

3.4 

3.42 

3.48 

.3.42  t 

.3.4 

.3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

.3.45 

3. 45 

3.45 

3.45 

3.45 


.3.45 

3.45 

3.45 

3.5 

3.5 

3.5 

3.5 

.3.5 

3.5 

.3.48 

.3.45 

3.42 

3.42 

3.42 

3.42 

3.42 

.3.4 

3.4 

3.4 


Station  rating  table  for  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  from  July  ^,  1904,  to 

April  15,  1905. 


Gage 
height. 

Discharge. 

1     Gaffe 
1  height. 

Discharge. 

hel^t. 

Discharge. 

Feet. 
2.60 

Secondrfett. 
185 

Feet. 
2.90 

Second-feet. 
276 

Feet. 
3.20 

Second-feet. 
402 

2.70 

215 

3.00 

313 

3.30 

450 

2.80    '             245 

1 

3.10 

355 

3.40 

.501 

Gage 
height. 

Feel. 
3.  .50 
3.60 


Discharge. 


Second-feet. 
.5.H 
609 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.     1 1  is  based  on  four  discharge 
"wasurements  made  during  1904  and  is  well  defined. 
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Station  rating  table  for  Grand  Rix^er  at  Hot  Sulphur  Springs,  Colo.,  from  May  1  to  Decern" 

her^l,  1906. 


Gage 
height. 

Discharge. 
Second-feet. 

hel^. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. ' 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-fen. 

3.00 

95 

4.20 

500 

5.40 

1,430 

7.20 

3,360 

3.10 

110 

4.30 

560 

5.50 

1,530 

;        7.40 

3,600 

3.20 

130 

4.40 

620 

5.60 

1,630 

7.60 

3,840 

3.30 

150 

4.50 

680 

5.70 

1,730 

7.80 

4,080 

3.40 

180 

4.60 

750 

5.80 

1,830 

8.00 

4,320 

3.50 

210 

4.70 

820 

5.90 

1,930 

8.20 

4,560 

3.60 

240 

4.80 

900 

6.00 

2,030 

8.40 

4,800 

3.70 

280 

4.90 

980 

6.20 

2,250 

8.60 

5,040 

3.80 

320 

5.00 

1,060 

6.40 

2,470 

8.80 

5,280 

3.90 

360 

5.10 

1,150 

6.60 

2,690 

9.00 

5,540 

4.00 

400 

5.20 

1,240 

6.80 

2,910 

j        9.20 

5,800 

^  4.10 

45a 

5.30 

1,330 

7.00 

3,130 

\ 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  twelve dischaige 
measurements  made  during  1905.  It  is  well  defined  above  gage  height  3.4  leet.  Owing  to  changing 
conditions  from  April  15  to  April  30  the  above  table  has  been  applied  indirectly  lor  that  period. 

Estimated  monthly  discharge  of  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  for  1905. 


Month. 


March 

April 

May 

June 

July 

August -f. .. 

September 

October 

November  1-19 . 


Discharge  in  second-feet. 


Maximum.!  Minimum.     Mean 


The  period . 


260 

1,036 

.3,264 

5,605 

2,855 

750 

210 

210 

210 


200 
200 
736 
3,240 
632 
174 
95 
180 
180 


212 

550 

1,785 

4,137 

1,265 

410 

161 

186 

195 


Total  in 
acre-lect. 


13,040 
32,730 
109,800 
246,200 
77,780 
25,210 
9,759 
11.440 
7,349 


533,300 


GRAND  RIVER  NEAR  KRBMMLING,  COLO. 

This  station  ,was  established  July  24,  1904.  It  is  located  at  the  mouth  or  upper  end  of 
Gore  Canyon,  about  3  miles  southwest  of  Kremmling,  Colo. 

The  channel  is  straight  for  about  100  feet  above  and  for  150  feet  below  the  station.  The 
right  bank  is  the  grade  of  the  Denver,  Northwestern  and  Pacific  Railway;  the  left  bank  is 
abrupt  and  is  covered  with  bowlders  and  bushes;  neither  bank  overflows.  The  bed  of  the 
stream  is  composed  of  sand,  silt,  and  bowlders  and  is  very  shifting,  the  change  in  channel 
being  as  great  as  10  feet  in  places.  The  channel  scours  out  during  high-water  stages  and 
gradually  fills  up  again  as  the  water  subsides.  There  is  but  one  channel  at  all  stages.  The 
current  is  verj'  sluggish  at  low  water  and  medium  to  swift  at  high  water.  Gage  heights 
have  a  range  of  about  15  feet  during  an  ordinary  season.  Gage  readings  in  the  winter 
months  are  somewhat  affected  by  ice  in  the  channel.  The  shifting  of  the  bed  makes  the 
development  of  a  good  rating  curve  a  difficult  matter.  The  station  is  not  entirely  satis- 
factory, but  it  is  the  best  location  available  below  the  mouth  of  Blue  River. 

Discharge  measurements  are  made  from  a  cable  stretched  across  the  river  just  below  the 
gage  and  about  150  feet  above  the  wagon  bridge.    The  cable  is  approximately  280  feet 
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long  and  is  tagged  with  tin  tags  marked  every  5  feet  from  the  top  of  the  right  hank,  wliich 
is  a  high  sandstone  cUff,  to  the  top  of  the  left  hank.  The  initial  point  for  soundings  is  the 
face  of  the  rock  to  which  the  cable  is  anchored  on  the  right  bank. 

Gage  readings  at  this  station  were  made  twice  each  day  during  1905  by  J.  C.  Harper. 
The  original  equipment  consisted  of  a  wire  gage  attached  to  the  cantilever  arm  of  the 
frame  to  which  the  gage  rod  was  spiked  in  a  horizontal  position.  This  gage  was  destroyed 
by  high  water  in  June,  1905,  and  after  the  water  had  subsided  the  old  gage  was  placed  on  a 
new  cantilever  arm  similar  to  the  old  one  but  about  3  feet  higher,  the  gage  datum  remain- 
ing the  same  and  the  wire  was  replaced  by  a  standard  chain.  The  length  of  the  chain  Is 
36.50  feet.  Bench  mark  No.  1  is  a  cross  cut  in  the  east  face  of  a  large  bowlder  on  the  right 
bank  about  20  feet  south  of  the  cable  marked  with  black  paint  "U.S.  B.M.;"  elevation, 
25.03  feet  above  the  zero  of  the  gage.  The  elevation  above  sea  level  is  about  7,250  feet. 
Bench  mark  No.  2  is  a  cross  cut  and  painted  block  on  top  of  a  cone-shaped  granite  bowlder 
on  the  left  bank  of  the  river  about  50  feet  downstream  from  the  gage.  Elevation  of  bench 
mark  above  gage  datum  is  9.57  feet.    This  bench  mark  is  submerged  at  high  water. 

A  description  of  this  station,  with  gage-height  and  dischaige  data,  is  contained  in  Water- 
Suppiy  Paper  No.  133,  United  States  Geological  Survey,  pages  137-139. 

Discharge  measuremerUs  of  Grand  River  near  Kremmlingf  Colo.f  in  1906. 


Date. 


Hydrographer. 


AprU28L W.A.Lamb 

May  10. ' do 

May  27 do 

June  6 do , 

June  16 do 

June  18 M.  C.  Hinderllder . 

Jane27 W.  A.  Lamb 

July  LI do 

July  21 1 do 

August  10. I do 

August  25 1 do 

September  5 ...  I do 

September  14 .. ' do 

September  27..  I do 


Width. 


Feet. 
115 
118 
141 
160 
150  i 
142 
135 
106 
116 
104 
102 
104 
100 
101 


Area  of 
section. 

Mean 
velocity. 

Sq.ft. 

Ft.  per  sec. 

775 

2.27 

1,190 

1.97 

1,810 

3.08 

2,688 

4.24 

2,362 

3.67 

2,183 

3.32 

1,945 

2.97 

1,293 

1.49 

1.310 

1.30 

920 

.93 

409 

L68 

380 

1.72 

271 

L85 

202 

2.09 

Gage 
height. 


Feet. 

5.24 

6.48 

10.98 

15.14 

13.05 

11.81 

10.22 

5.80 

5.15 

3.10 

2.38 

2.29 

1.83 

1.60 


Dis- 
charge. 

Sec.-ft. 

1,762 

2,344 

5,575 

11,400 

8,668 

7,248 

5,777 

1,927 

1,703 

852 

689 

655 

500 

423 


Daily  gage  height ^  in  feet  ^  of  Grand  River  near  Kremmlingf  Cdo.f  for  1906. 


Day. 

Jan. 

Feb. 

0.95 
.97 
.95 
.95 
.93 
.97 
.85 
.93 
.83 
.76 
.84 
.80 
.95 
.95 

Mar. 

Apr. 

May. 

^ 

L41 

L36 

1.18 

1.01 

.98 

.94 

.88 

.76 

.78 

.96 

.96 

.88 

.88 

.86 

L09 
1.06 
L14 
1.09 
1.06 
1.16 
1.19 
1.14 
L16 
L09 
1.14 
1.16 
L22 
L24 

2.06 
2.21 
2.03 
1.53 
1.65 
2.08 
2.68 
2.61 
2.93 
3.31 
3.38 
3.25 
3.33 
3.35 

6.88 

2 

7.50 

3 

7.22 

4 

6.50 

5 

5.98 

6 

5.40 

7 

5.22 

8 

5.35 

9 /... 

6.40 

10 

6.38 

U 

6.45 

12 

6.54 

U 

5.65 

u. 

5.68 

June.  I  July. 


11.83 

8.81 

12.42 

8.33 

12.92 

8.04 

14.03 

7.40 

15.42 

6.76 

15.25 

6.61 

14.46 

6.34 

14.66 

6.32 

15.28 

6.21 

15.43 

5.48 

14.45 

5.46 

13.46 

5.90 

13.54 

5.87 

13.45 

5.76 

Aug. 

Sept. 

4.54 

2.90 

4.27 

2.48 

3.99 

2.16 

3.88 

2.22 

3.70 

2.32 

3.72 

2.40 

3.76 

2.52 

3.32 

2.46 

3.38 

2.34 

3.18 

2.26 

3.15 

2.14 

3.56 

2.02 

3.76 

1.90 

3.44 

L84  1 

Oct.      Nov.     Dec. 


T 


1.90 
1.75 
1.85 
1.70 
1.68 
1.65 
1.54 
1.50 
1.50 
1.46 
1.24 
1.36 
1.42 
L56 


1.32 
1.23 
1.58 
1.88 
1.92 
1.97 
1.82 
1.68 
1.56 
1.44 
L20 
1.21 
1.32 
1.60 


0.92 
1.15 
1.06 
1.13 
1.18 
1.06 
.75 
.82 
1.26 
L60 
1.90 
1.64 
1.90 
1.72 
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Daily  gage  height,  in  feet,  of  Grand  River  near  Kremnding ,  Colo.,  for  1905 — Continued. 


Day. 


15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27, 
28. 
29. 
30, 
31. 


Jan. 

.84 
.98 
.98 
1.01 
l.M 
.88 
.*4 
.86 
.96 
1.04 
.98 
.78 
.78 
.80 
.81 
.94 
.96 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

.90 

1.32 

3.05 

5.50 

12.77 

5.98 

3.18 

1.74 

1.64 

1.55 

1.35 

i.a5 

1.39 

2.98 

5.87 

13.06 

5.88 

3.00 

1.68 

1.60 

1.48 

1.22 

1.05 

1.49 

2.91 

6.99 

12.54 

5.95 

2.76 

1.64 

1.92 

1.65 

1.00 

1.10 

1.44 

3.01 

7.88 

11.75 

6.42 

2.66 

1.66 

1.90 

1.75 

1.08 

1.03 

1.29 

3.48 

8.78 

11.53 

5.36 

2.38 

1.78 

1.82 

1.67 

.82 

.93 

1.34 

3.48 

9.61 

11.37 

5.24 

2.48 

1.79 

1.70 

1.20 

.63 

1.03 

1.49 

3.11 

9.78 

10.29 

5.35 

2.41 

1.79 

1.50 

1.28 

.70 

1.05 

1.52 

3.05 

10.52 

10.29 

5.14 

2.32 

1.72 

1.65 

1.48 

.68 

1.07 

1.46 

3.31 

11.31 

10.51 

4.64 

2.29 

1.65 

1.75 

1.45 

.64 

1.05 

1.34 

3.68 

11.59 

10.43 

4.50 

2.36 

1.60 

1.82 

1.82 

.56 

1.03 

1.44 

3.71 

11.08 

10.35 

4.46 

2.41 

1.60 

1.82 

1.32 

.50 

1.03 

1.59 

3.48 

10.70 

10.35 

4.45 

2.46 

1.60 

1.61 

1.34 

.44 

1.07 

2.04 

4.11 

11.00 

10.35 

4.42 

2.42 

1.60 

1.66 

1.49 

.45 

1.07 

1.79 

5.a5 

10.95 

10.04 

4.51 

2.36 

1.58 

1.83 

1.30 

.32 

1.46 

5.32 

10.44 

9.46 

4.61 

2.48 

1.58 

1.85 

1.08 

.28 

1.49 

5.85 

10.09 

9.32 

4.64 

2.55 

1.68 

1.82 

.68 

.46 



1.82 

10.65 

4.66 

2.82 

1.68 



.34 

Note.— No  ice  record. 

Station  rating  table  for  Grand  River  near  Kremnding,  Colo.,  from  January  1  to  December  31, 

1906a 


hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet.\ 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.20 

220 

1.60 

440 

3.00 

830 

5.80 

1,950 

.30 

230 

1.70 

465 

3.20 

900 

6.00 

2,050 

.40 

240 

1.80 

490 

3.40 

970 

6.20 

2,170 

..50 

250 

1.90 

515 

3.60 

1,040 

6.40 

2,290 

.60 

260 

2.00 

540 

3.80 

1,110 

6.60 

2,410 

.70 

275 

2.10 

565 

4.00 

1,180 

6.«) 

2.530 

.80 

290 

2.20 

590 

4.20 

1,250 

7.00 

2,670 

.90 

305     1 

2.30 

620 

4.40 

1,330 

7.20 

2,810 

1.00 

320 

2.40 

650 

4.60 

1,410 

7.40 

2,950 

1.10 

310 

2.  .50 

680 

4.80 

1,490 

7.60 

3,090 

1.20 

360 

2.60 

710 

5.00 

1.670 

7.80 

3,260 

1.30 

380 

2.70 

740 

5.20 

1,660 

8.00 

3,410 

1.40 

400     ! 

2.80 

770 

5.40 

1,750 

1.50 

420 

2.90 

800 

5.60 

1,850 

o  From  May  14  to  July  10.  inclusive,  the  table  was  applied  indirectly,  owing  to  shifting  conditions. 
Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  discharge 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  1.6  feet  and  6.5  feet. 
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EsHmated  monthly  discharge  of  Grand  River  near  Krermrding,  Colo.,  for  1905. 
[Drainage  area,  2,380  square  miles.] 


Month. 


Jaouiry 

February 

Mareh 

April 

Miy 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  ig  second-feet. 

Total  in 
acro-feet. 

Run-off. 

Maximum. 

Minimum. 

MeAn. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

402 

287 

314 

19,310 

0.132 

0.152 

340 

282 

316 

17,550 

.133 

.138 

650 

332 

300 

23,980 

.164 

.189 

1,975 

426 

924 

54,980 

.388 

.433 

6,430 

1,660 

3,523 

216,600 

1.48 

1.71 

11,820 

4,850 

7,999 

476,000 

3.36 

3.75 

4,340 

1,338 

2,046 

125,800 

.860 

.992 

1,386 

617 

866 

53,250 

.364 

.420 

800 

436 

532 

31,660 

.224 

.250 

520 

368 

475 

29,210 

.200 

.231 

532 

272 

419 

24,930 

.176 

.196 

515 

228 

325 

19,980 

.137 

.158 

11,820 

228 

1,511 

1,093,000 

.635 

8.62 

GRAND  RIVEH  AT  GLEN  WOOD  SPRINGS,  COLO. 

Tbis  station  is  located  in  the  mountains,  midway  between  the  Continental  Divide  and  the 
Colorado-Utah  boundary  line,  and  just  above  the  third  large  tributary  of  the  Grand,which  is 
called  Roaring  Fork. 

A  comparison  of  the  miscellaneous  discharge  measurements  made  at  the  mouth  of  Roaring 
Fork,  at  Glenwood  Springs,* during  1903  and  1904,  with  the  discharge  of  the  Grand,  at  Glen- 
wood  Springs,  shows  that  the  volume  of  water  being  discharged  by  the  Roaring  Fork  aug- 
ments the  volume  of  water  which  passes  the  Glenwood  station  by  50  per  cent.  While  there 
ia  a  moderate  amount  of  irrigation  of  the  first  lx)ttom  lands  from  the  tributaries  above  this 
point,  rela^tively  little  of  the  nfti-ofl  of  the  bavsin  is  used. 

The  station  was  established  May  12,  1899,  at  the  request  of  the  Denver  and  Rio  Grande 
Railroad  Company.  It  was  at  first  located  at  the  railroad  bridge,  a  quarter  of  a  mile  west  of 
the  depot  and  just  alx>ve  the  mouth  of  Roaring  Fork;  but  at  the  beginning  of  1900  it  was 
removed  to  a  point  near  the  electric-light  works.  The  measuring  section  is  located  at  the 
State  Street  Bridge,  which  crosses  the  river  at  the  main  thoroughfare  of  Glenwood  Springs, 
and  is  about  10  feet  below  the  point  at  which  all  discharge  measurements  from  1900  to  1904, 
inclusive,  were  made. 

The  channel  at  the  cable  section  is  straight  for  a  distance  of  several  hundred  feet  each  way. 
The  left  bank  is  the  Denver  and  Rio  Grande  Railroad  embankment  and  is  well  protected  by 
a  concrete  and  dry  rubble  retaining  wall.  The  right  bank  is  a  low  wall  composed  of  bowlders, 
without  any  binding  material ,  and  protects  the  grounds  of  the  Hotel  Colorado.  At  extremely 
high  water  these  grounds  have  been  flooded,  but  this  is  a  rare  occurren(^.  The  bed  of  the 
stream  is  composed  of  bowlders  and  cobblestones  and  is  permanent.  A  small  amount  of  silt 
« deposited  at  low  water,  but  it  scours  out  in  the  spring  and  does  not  change  the  cross  section 
materially.  There  is  but  one  channel  at  all  stjiges.  At  high  water  the  current  is  swift,  often 
reaching  a  velocity  as  high  as  20  feet  per  second;  at  low  water  the  current  hjis  a  moderate 
velocity.    Gage  heights  range  from  2.5  to  12  feet. 

Discharge  measurements  since  May  16,  1905,  have  been  made  by  means  of  a  cable,  car, 
and  stay  line  60  feet  upstream,  the  cable  l)eing  anchored  to  the  piers  of  the  State  Street 
Measurements  from  1900  to  1904,  inclusive,  were  made  from  the  footway  which 
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crosses  the  stringers  of  the  bridge  below  the  roadway,  about  10  feet  above  the  present  sec- 
tion.    Plottings  of  old  and  new  cross  sections  show  no  material  difference. 

Gage  readings  at  this  station  are  made  by  W.  H.  Richardson,  the  manager  of  the  Glen- 
wood  Electric  Light  and  Power  Company,  morning  and  evening  each  day  during  the  entire 
year.  The  first  gage  was  wire,  but  when  the  staiion  was  removed  to  the  electric-light  works 
a  new  gage  rod  was  placed.  This  consisted  of  a  light  vertical  staff,  to  the  lower  end  of  which 
was  attached  a  wooden  float,  which  rested  on  the  surface  of  the  water,  standing  in  a  well  or 
box  made  of  6-inch  boards.  The  bottom  of  this  well  connected  with  a  small  wooden  flume 
extending  out  into  the  river,  which  allowed  the  water  in  the  well  to  assume  the  level  of  the 
river  surface.  In  July,  1902,  this  gage  being  in  bad  repair  was  replaced  by  an  automatic 
water  register,  the  site  being  the  same  as  that  of  the  old  float  gage.  The  register  never 
worked  satisfactorily  and  was  later  replaced  by  another  float  gage,  using  the  same  well  and 
intake  flume.  The  present  gage  consists  of  a  copper  float  and  counterweight  connected 
with  a  silk  line  passing  over  pulleys  so  arranged  that  a  rise  of  1  foot  of  the  river  registers  but 
one-half  foot  on  the  rod.  By  this  arrangement  the  large  rise  and  fall  of  the  river  is  readily 
accommodated  by  a  length  of  gage  that  would  be  impossible  with  a  direct-reading  gage. 
The  gage  rod  proper  consists  of  a  light  pine  rod,  1  by  1  inch  by  5  feet,  securely  fastened  in 
a  vertical  position  inside  a  small  house  in  which  the  apparatus  is  located  and  which  sets  on 
top  of  the  vertical  well.  A  pointer  attached  to  a  counterweight  slides  along  the  gage  rod 
and  registers  the  rise  and  fall  of  the  river.  This  gage  has  given  entire  satisfaction.  The 
original  basis  for  the  installation  of  this  gage  and  the  method  of  correction  since  that  time  is 
the  relation  of  the  depth  of  water  in  the  well  to  the  gage  reading.  When  the  gage  reads  cor- 
rectly the  difference  between  the  depth  of  water  in  the  well  and  the  gage  reading  is  2.25  feet. 
The  bench  mark  established  June  27,  1904,  is  a  cross  cut  in  the  top  of  the  foundation  cap- 
stone of  the  power  house  directly  in  front  of  the  gage  house,  east  of  the  power-house  door, 
and  is  indicated  by  the  letters  "B.M."  cut  in  the  vertical  fac«  of  the  foundation  stone  on 
which  the  bench  mark  is  located.  Elevation  of  bench  mark  above  the  datum  of  the  gage  is 
17.77  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  37,  pp  293-294;  50,  pp  375-376;  66,  p  92;  85,  p  48;  100,  pp  89-90;  133,  pp  139-140. 

Discharge:  WS  37,  p  294;  50,  p  376;  85,  p  49;  100,  p  90;  133,  p  140. 

Discharge,  monthly:  Ann  22,  iv,  p  389;  WS  75,  p  174;  85,  p  50;  100,  p  92;  133,  p  141. 

Gage  heights:  WS  37,  p  294;  50,  p  376;  66,  p  93;  85,  p  49;  100,  p  91;  133,  p  140. 

Hydrographs:  Ann  22,  iv,  p  389;  WS  75,  p  174. 

Rating  tables:  WS  52,  p  520;  66,  p  174;  85,  p  50;  100,  p  91;  133,  p  141. 

Discharge  measurements  of  Grand  River  at  Olenwood  Springs,  Colo.,  in  1906. 


Date. 


March  28 

May  16 

June  2 

June  5 

July9 

July  10 

August  13 

September  26 . 


Hydrographer. 


R.  I.  Meeker. 

....do 

....do 

....do 

.,..do 

....do 

....do 

....do 


Width. 


Feet. 
190 
200 
210 
215 
208 
208 
194 
185 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq.ft. 
508 

Ft.  per  sec. 
2.01 

Feet. 
3.77 

871 

4.01 

5.50 

1,630 

10.07 

9.12 

1,983 

13.91 

10.70 

906 

4.35 

6.82 

904 

4.28 

6.78 

643 

2.98 

4.68 

486 

2.35 

3.95 

Dis- 
charge. 


Sec.'ft. 
1,019 
3,496 
16,410 
27,580 
3,941 
3,871 
1,919 
1.142 
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Daily  gage  height,  in  feet ,  of  Grand  River  at  Glenuxtotl  Springs ,  Colo.,  for  lUOo. 


Oav. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
28. 
27. 
28. 
29. 
30. 
31. 


Jan. 

3.34 

3.4 

3.34 

3.4 

3.44 

3.47 

3.47 

3.44 

3.42 

3.37 

3.32 

3.32 

3.22 

3.22 

3.32 

3.4 

3.37 

3.4 

3.47 

3.44 

3.4 

3.42 

3.42 

3.4 

3.4 

3.37 

3.37 

3.27 

3.24 

3.27 

3.32 


Feb. 

Mar. 

3.29 

3.36 

3.29 

3.46 

3.26 

3.48 

3.24 

3.56 

3.24 

3.61 

3.24 

3.61 

3.24 

3.64 

3.19 

3.51 

3.19 

3.44 

3.19 

3.46 

3.19 

3.48 

3.12 

3.51 

2.96 

3.56 

2.99 

3.61 

3.04 

3.66 

3.09 

3.66 

3.14 

3.71 

3.29 

3.64 

3.24 

3.66 

3.29 

3.66 

3.29 

3.64 

3.29 

3.66 

3.26 

3.66 

3.26 

3.64 

3.32 

3.61 

3.32 

3.68 

3.34 

3.68 

3.30 

3.81 

3.78 

3.68 

3.65 

Apr. 


3.68 

3.82 

3.88 

3.78 

3.72 

3.72 

3.78 

3.92 

4.1 

4.28 

4.48 

4.5 

4.48 

4.45 

4.5 

4.45 

4.32 

4.3 

4.45 

4.52 

4.58 

4.4 

4.4 

4.48 

4.6 

4.62 

4.62 

4.92 

5.35 

5.52 


May.    June.    July. 


5.95 

1 
8.55  [ 

6.4 

9.1 

6.42 

9.2 

6.12 

9.9 

5.85 

10.7 

5.6 

10.7 

5.45 

10.4 

5.48 

10.3 

5.8 

10.72 

6.05 

10.58 

5.88 

10.48 

5.68 

10.38 

5.58 

10.02 

5.65 

9.68 

5.62 

9.68 

5.68 

9.25 

6.0 

8.85 

6.62 

8.58 

7.1 

8.25 

7.48 

7.9 

7.68 

7.8 

7.92 

7.75 

8.4 

7.78 

8.58 

7.8 

8.45 

7.78 

8.2 

7.6.5 

8.2 

7.66 

8.22 

7.58 

8.08 

7.5 

7.85 

7.42 

8.0 

7.32 

6.75 

6.58 

6.45 

6.15 

6.02 

5.95 

5.88 

5.85 

5.78 

5.7 

5.7 

5.7 

5.65 

5.65 

5.68 

5.58 

5.5 

5.5 

5.42 

5.28 

5.3 

5.28 

5.2 

5.12 

5.12 

5.02 

5.02 

5.05 

5.02 

5.02 


Aug.  I  Sept. 


5.05 
4.95 
4.85 
4.82 
4.72 
4.68 
4.65 
4.65 
4.58 
4.5 
4.5 
4.52 
4.7 
'4.78 
4.62 
4.52 
4.42 
4.35 
4.32 
4.25 
4.22 
4.15 
4.12 
4.12 
4.15 
4.18 
4.15 
4.15 
4.18 
4.18 
4.3 


4.35 

4.45 

4.32 

4.35 

4.32 

4.3 

4.35 

4.4 

4.32 

4.22 

4.22 

4.15 

4.12 

4.1 

4.05 

4.02 

4.0 

4.0 

4.02 

4.05 

4.1 

4.05 

4.02 

4.0 

3.98 

3.95 

3.92 

3.92 

3.9 

3.95 


Oct 


3.88 
3.9 
3.98 
3.95 
3.92 
3.92 
3.92 
3.9 
3.85 
3.85 
3.85 
3.82 
3.85 
3.85 
3.85 
3.88 
3.9 
3.95 
3.95 
3.92 
■3.82 
3.82 
3.95 
3.98 
3.95 
3.95 
3.95 
3.95 
4.0 
4.02 
3.95 


Nov.  ,  l>w. 


3.95 

3.85 

3.88 

3.85 

3.98 

4.0 

3.98 

3.98 

3.92 

3.92 

3.88 

3.82 

3.8 

3.78 

3.85 

3.9 

3.88 

3.88 

3.88 

3.82 

3.78 

3.82 

3.78 

3.75 

3.65 

3.68 

3.68 

3.85 

3.48 

3.12 


I 


3.25 

3.32 

3.25 

3.35 

3.38 

3.3 

3.18 

3.18 

3.15 

3.1 

2.9 

3.0 

3.1 

3.02 

2.95 

3.35 

3.4 

3.4 

3.38 

3.4 

3.4 

3.3 

3.25 

3.22 

3.2 

3.28 

3.32 

3.4 

3.32 

3.22 

3.22 


Station  rating  table  for  Grand  River  at  Glenwood  Springs,  Colo,,  from  January  1  to  December 

SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gftge 
height. 

1 
Discharge. 

1 

Gage 
height. 

Discharge. 

Feet. 

Second^eet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet, 

Second-frrt. 

2.90 

530 

4.40 

1,640 

5.90 

4,000 

7.80 

9,380 

3.00 

570 

4.50 

1,760 

6.00 

4,210 

8.00 

10, 210 

3.10 

610 

1        4.60 

1,880 

6.10 

4,420 

8.20 

11,110 

3.20 

660 

4.70 

2,010 

6.20 

4,640 

8.40 

12,090 

3.30 

710 

4.80 

2,160 

6.30 

4,860 

8.60 

13,160 

3.40 

770 

4.90 

2,290 

6.40 

5,090 

8.80 

14,350 

3.50 

830 

5.00 

2,440 

6.50 

5,330 

9.00 

15,660 

3.60 

900 

5.10 

2,590 

6.60 

5,580 

9.20 

17,030 

3.70 

970 

1        5.20 

2,740 

6.70 

5,840 

9.40 

18,410 

3.80 

1,050 

5.30 

2,890 

6.80 

6,110 

9.60 

19.800 

3.90 

1,130 

5.40 

3,050 

6.90 

6,390 

9.80 

21,200 

4.00 

1,220 

5.50 

3,220 

7.00 

6.670 

10.00 

22,600 

4.10 

1,320 

5.60 

3,400 

7.20 

7,260 

10.20 

24,020 

4.20 

1,420 

5.70 

3,590 

7.40 

7,910 

10.40 

25,440 

4.30 

1,530 

5.80 

3,790 

7.60 

8,620    , 

10.(50 

20.860 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1903-1905.    It  is  well  deQned  l>etwccn  gage  heights  3.5  feet  and  10.7  foot. 


Digitized  by 


Google 


84  STREAM    MEASUREMENTS    IN    1905,   PART    XI. 

EslimateAi  monthly  discharge  of  Grand  River  at  Glentvood  Springs ^  Cdo.^  for  1905. 
[  Dralnuge  area,  4,.'>23  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

Me^n. 

812 

670 

753 

764 

554 

672 

1.058 

746 

906 

3.25<) 

956 

1,641 

13,050 

3,135 

6,675 

27,710 

7,980 

16,690 

7,646 

2,470 

3,614 

2,515 

1,340 

1,735 

1,700 

1,130 

1,356 

1,240 

1,066 

1,142 

1,220 

620 

1,067 

770 

530 

685 

27,710 

530 

3,070 

GRAN1>  RIV'ER  NEAR  PALISADES,  COLO. 

This  station  was  established  April  9,  1902.  It  is  locat<»d  at  the  steel  highway  bridge  at 
the  point  where  the  river  enters  Grand  Valley,  2  miles  above  Palisades,  in  T.  1 1  S.,  R.  98  W., 
and  is  above  all  irrigating:  ditches  supplying  water  to  Grand  Valley,  with  the  exception  of 
one  pumping  plant,  which  takes  about  20  sec<)nd-feet  from  the  river  one-fourth  mile  above 
the  station. 

The  stream  channel  is  straight  for  600  feet  both  above  and  below  the  station.  The  right 
bank  is  high  and  rocky,  is  composed  largely  of  bowlders,  cobblestxjnes,  and  gravel,  and  will 
not  overflow.  The  left  bank  is  somewhat  lower  and  will  overflow  for  a  short  distance,  but 
only  at  extreme  high  water.  It  is  composed  primarily  of  bowlders  covered  with  sand. 
Alx)ve  the  banks  are  narnnv  mesas  merging  into  abrupt  talus  slopes  capped  by  sandstone, 
which  rise  precipitously  for  several  hundred  feet.  From  station  70  to  station  140  the  bed 
of  the  stream  is  approximately  level  and  is  composed  of  solid  sandstone.  Below  the  sur- 
face of  the  water  on  each  side  of  this  clean  portion  of  the  channel  are  large  fragments  of 
sandstone  and  hirj^c  lava  Imwlders.  During  low  water  a  deposit  of  silt  forms  to  a  depth  of 
al>out  1  foot  in  the  deeper  portion  of  the  channel  and  also  fills  in  the  large  interstices  of  the 
rough  banks.  At  high  water  this  deposit  is  scoured  out.  The  depth  of  the  water  varies 
from  12  feet  at  low  stages  to  22  feet  at  extreme  high  stages.  This  unusual  depth  of  water 
at  the  low  stage  is  due  to  the  retardation  of  flow  caused  by  immen.se  sandstone  bowlders 
and  detritus  across  the  stream  channel,  about  1,500  feet  below  the  station,  at  a  point  locally 
called  the  Narrows.  As  a  result  the  low-water  current  is  sluggish  and  there  are  considerable 
aretus  of  dead  or  backwater  along  each  side.  At  high  watx;r  the  current  is  moderate  at  the 
sides,  increasing  very  rapidly  toward  the  center  of  the  stream,  where  velocities  of  20  feet  per 
second  have  Ihmmi  ol)s<»rved.  There  is  but  one  channel  at  all  stages.  Surface  ice  forms 
across  the  channel  during  winter. 

At  the  recently  constructed  susjx'usion  bridge  at  Palisade^s  the  channel  is  straight,  wide, 
and  of  uniform  depth,  the  UhI  is  of  cobblestones,  and  the  stream  current  is  even.  Condi- 
tions at  the  suspension  bridge  are  far  sutx?rior  to  those  at  the  higflway  bridge  for  high- 
wat^r  measurements,  while  the  reverse  is  true  for  low-water  measurements. 

At  low  water  discharge  measurements  are  made  from  the  downstream  side  of  the  single- 
span  steel  highway  bridge,  which  is  212  feet  between  masonry  abutments.  The  initial 
point  for  soundings  is  the  edge  of  the  capstone  of  the  left  masonry  abutment.    At  high 
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stages  discharge  measurements  are  made  from  the  320-foot  suspension  bridge  at  Palisade.s, 
the  initial  point  for  soundings  being  at  the  face  of  the  left  abutment. 

The  gage,  which  was  observed  twice  daily  during  1905  by  S.  M.  Purdy,  was  originally  of 
wire  and  was  located  on  the  downstream  side  near  the  center  of  the  highway  bridge.  On 
April  5, 1904,  the  wire  gage  was  replaced  by  a  new  chain  gage.  The  zero  of  the  chain  gage 
is  identical  with  the  zero  of  the  wire  gage.  The  scale  on  the  inside  of  the  chain-gage  box 
reads  from  11.6  to  22.5  feet.  The  length  of  the  chain  is  21.27  feet.  The  bench  mark  is  a 
point  on  the  capstone  on  the  downstream  end  of  the  approach  abutment  on  right  bank  of 
river.  It  is  marked  with  a  circle  cut  about  the  point  and  the  letters  "B.  M.;"  elevation 
above  the  zero  of  the  gage,  29.49  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  85,  pp  46-47;  100,  p  87;  133,  p  142. 
Discharge:  85,  p  47;  100,  p  88;  133,  p  142. 
Discharge,  monthly:  85,  p  48;  100,  p  89;  133,  p  144. 
Gage  heights:  85,  p  47;  100,  p  88;  133,  p  143. 
Rating  tobies:  85,  p  48;  100,  p  89;  133,  p  143. 

Discharge  measurements  of  Grand  River  near  Palisades,  Oolo.t  in  1906, 


Date. 


Hydrographer. 


March 29a R.I.Meeker. 

JuneSo do 


Julylla 

August  12  6 

September  27* . 


.do. 
.do. 
.do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

140 

1,083 

1.39 

12.40 

222 

2,767 

9.00 

20.25 

191 

1,683 

3.68 

14.92 

270 

774 

3.49 

13.30 

255 

677 

2.38 

12.50 

Dis- 
charge. 

Sec.-ft. 
1,504 
24,900 
6,210 
2,699 
1.608 


o  Measured  at  gage.  *  Measured  from  suspension  bridge. 

Daily  gage  height  ^  in  feet,  of  Grand  River  near  Palisades,  Colo.,  for  1906. 


Day. 


12.6  I  15.2 
12.5  16.1 
12. 55  16.  45 
12.55  16.05 
12.  45  15. 55 
12.  4  15. 15 
12.4  15.0 
12.4  14.9 

12.  4  15. 3 
12.9.'>  15.6 
13. 3  15. 65 

13. 7  15. 3 

13.  4  15. 35 
13. 3  15.  45 
13.3  ,  15.2 
13.3  15.3 
13.2  15.65 
13.2  16.45 
13.25  17.3 

20 13.35  17.85 

21 13.4  I     18.1 

22 '     13.35  1     18.85 


Apr.    I   May. 


June. 


19.35 

20.05 

20.35 

21.0 

2-J.05 

22.0 

21.8 

21.35 

22.0 

22.0 

21.3 

21.25 

20.6 

20.35 

20.4 

20.4 

19.9 

19.45 

19.05 

18.7 

18.35 

18.15 


July.       Aug. 


17.0 

16.75 

16.3 

16.0 

15.8 

15.5 

15.35 

15.2 

15.15 

15.0 

14.95 

14.95 

14.8 

14.75 

14.7 

14.7 

14.65 

14.5.'> 

14.4 

14.75  \ 

14.5    I 

14.35  I 


14. 2.5 

14.05 

13.85 

13.7 

13.55 

13.6 

13.4 

13.4 

13.  .35 

13.25 

13.3 

13.3 

1.3.45 

13.4 

13.35 

13.25 

13.1 

12.95 

12.85 

12.8 

12.7 

12.7 


Sept 

12,7 

12.8 

12.  S.'i 

12.8 

12.95 

13.05 

12.95 

12.9 

12.8 

12.8 

12.8 

12.7 

12.7 

12.6 

12.6 

12.55 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 


Oct. 


12.75 

12.7 

12.7 

12.7 

12.7 

12.55 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.55 

12.65 

12.7 

12.65 

12.0 

12.6 

12.6 
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Daily  gage  height,  in  feet,  of  Grand  Rii^r  near  Palisades,  Colo.,  for  1905 — Continued. 


Day. 


Apr.       May.      Jiuie. 


July.       Aug.      Sept.   I    Oct 


23 13.3    1 

24 13.35 

25 j  13.5    I 

26 13.6  t 

27 1  13.75  I 

28 ;  13. 95  I 


29. 
30. 
31. 


14.35  ' 
14.85  i 


19.45 

19.95 

19.8 

19.55 

19.5 

19.4 

19.0 

18.7 

18.8 


18.2 

18.2 

17.95 

18.0 

17.95 

17.7 

17.4 

17.3 


14.3 
14.15 
14.0 
13.9 
13.85  I 
13.75  ' 
13.7 
13.  S.") 
13.95 


12.6 

12.6 

12.7 

12.75 

12.7 

12.  (i5 

12.65 

12.7 

12.75 


12.5 
12.5 
12.7 
12.6 
12.5 
12.5 
13.0 
12.9 


12.75 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.75 


I 


Staiion  rating  taltlefor  Grand  River  near  Palisades,  Colo. ,  from  January  1  to  December  SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-fert. 

Second-feet. 

12.00 

1,120 

13.70 

3,440 

15.30 

7,1*20 

17.80 

15,430 

12.10 

1,210 

13.80 

3,640 

1.5.40 

7,380 

18.00 

16, 2-10 

12.20 

1,300 

13.90 

3,850 

15.50 

7,  aw 

18.20 

17,080 

12.30 

1,400 

14.00 

4,060 

1.5.60 

7,920 

18.40 

17,920 

12.40 

1.500 

14.10 

4,270 

15.70 

8.200 

18.60 

18.780 

12.50 

1,610 

14.20 

4,490 

15.80 

8,480 

18.80 

19,6.50 

12.00 

1.720    ' 

14.30 

4,710 

15.90 

8,770 

19.00 

20,530 

12.70 

1,830 

14.40 

4,940 

16.00 

9,070 

19.20 

21,430 

12.80 

1,950 

14.50 

5,170 

16.20 

9,680 

19.40 

22.340 

12.90 

2,070    1 

14.60 

5,400 

16.40 

10,320 

19.60 

23.260 

13.00 

2,200 

14.70 

5,640 

16.60 

10,980 

19.80 

24,200 

13.10 

2,350 

14.80 

5.880 

10.80 

11,660 

20.00 

25,160 

13.20 

2,510 

14.90 

6.120 

1       17.00 

12,370 

20.50 

27,640 

13.30 

2,680 

15.00 

6,300 

17.20 

13,100 

21.00 

30,210 

13.40 

2,860 

15.10 

6,610 

17.40 

13,850 

21.50 

32,860 

13.50 

3,050 

15.20 

6,860 

17.60 

14,630 

22.00 

35,590 

13.60 

3,240 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  dischai^ 
mciisurcraents  made  during  I9fti-1905  and  three  high-water  measurements  of  1906.    It  is  well  defined. 

Estimated  monthly  discharge  of  Grand  River  near  Palisades,  Colo.,  for  1905. 
I  Drainage  area,  8,.'»46  square  miles.J 


Month. 


April 

May 

June 

July 

August 

September. 
October 


Discharge  in  second-feet. 

"    Total  in 
Maximum    Minimum.      Mean.       ace-'eet. 


6,000 
24,920 
35,870 
12.370 
4.600 
2,275 


I 


1,500 
6,120 
13,470 
3,440 
1,720 
1,610 
1,610 


The  period . 


2,644 
1.3,080 
24,440  I 
6,084 
2,527  I 

i,8;»  ! 

1,747 


157,300 
804,300 
1,454.000 
374, 100 
155,400 
108,900 
107,400 


3,161,000 


Run-ofT. 


Second-feet 

per  square 

mile. 


.309 
1.63 
2.86 
.712 
.296 
.214 
.204 


Depth  in 
mches. 


.345 
1.76 
3.19 
.821 
.341 
.239 
.235 
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MISCELLANEOUS    MEASUREMENTS. 

The  following  miscellaneous  discharge  measurements  were  made  in  the  Grand  River 
basin  in  1905. 

MiteeUaneous  discharge  measurements  made  in  Grand  River  drainage  basin  in  1906. 


Date. 


Stream. 


Locality. 


Width 


Jane  9 Willow  Creek. 


Jane  28 do 

July  27 East  Inlet. 

.\ugtist  17 do 

September  IJ do 

March  28 Yampa    Hot 


Spring. 

Julr  10 do. 

Aagtjst  13 1 do. 


Near  Hot  Sulohur 
Springs,  Colo. 

....do 

Grand  Lake, Colo. 

do 

do 

Glenwood  Springs 

do 

....do 


Feet. 
42 

28 
33 
21 
24 
2.6 

2.6 
2.6 


.\rea  of 
section. 


Sq.ft. 
115 

30 
47 
25 
13 
2.6 


2.6 
2.9 


Mean 
velocity. 

Ft.  per 
sec. 

6.77 


1.67 

1.64 

.92 

.77 

2.28 

2.31 
2.21 


Gage 
height. 


I 


Feet. 
0  3.90  ! 

a6.20 
67.30 
67.80 
C8.15 
0.9: 


1.10 


Dis- 
charge. 


Sec.-ft. 
664 

38 
77 
23 
10 
5.66 

6.00 
6.40 


a  Distance  to  water  surface  from  bolt  in  stringer  of  southwest  corner  of  bridge. 
6  Distance  to  water  surface  from  knot  indicated  in  overhanging  tree. 
cU.  8.  B.  M. 


FRASER  RIVER  DRAINAGE  BASIN. 
ERASER  RIVER   AT   GRANBY,   COLO. 

Eraser  River  rises  among  the  peaks  of  the  Front  Range  in  southeastern  Grand  County, 
Colo.,  and  flows  in  a  general  northwesterly  direction  to  its  point  of  junction  with  Grand 
River  in  the  east-central  part  of  Middle  Park.  The  stream  receives  a  number  of  small  tribu- 
taries, among  which  are  Elk,  St.  Louis,  Crooked,  and  Pole  creeks,  all  short  mountain  streams 
draining  the  eastern  slopes  of  the  Vasquez  Mountains. 

The  gaging  station  was  established  July  28, 1904.  It  is  located  on  the  main  road  lx?tween 
Coulter  and  Grand  Lake,  at  the  wagon  bridge  three-fourths  mile  southwest  of  Granby  and 
about  4  miles  above  the  mouth  of  the  river,  in  sec.  9,  T.  1  N.,  R.  76  W.  In  the  1904  Prog- 
ress Report  this  station  was  called  Fraser  River,  near  Coulter,  Colo. 

The  channel  is  straight  for  about  100  feet  above  and  curved  for  100  feet  below  the  station. 
The  right  bank  is  about  2  feet  high,  is  covered  with  willows,  and  overflows  at  high  stages. 
The  left  bank  above  the  station  is  a  high,  abrupt  mesa;  below  the  station  it  is  a  6-foot  me.sa 
for  about  50  feet,  then  a  low,  brush-covered  flat,  which  is  overflowed  at  high  stages.  The  bed 
of  the  stream  is  composed  of  smooth  cobblestones,  and  the  cross  section  is  fairly  uniform, 
clean,  and  permanent.  There  is  but  one  channel  at  all  stages,  broken  by  two  crib  piers, 
which  cause  boiling  effects  and  back  water  at  high  stages.  The  current  is  swift  at  high  and 
medium  at  low  water.  Gage  heights  have  a  range  of  about  2.5  feet  during  an  ordmary  sea- 
son.    Ice  conditions  render  winter  gage  readings  impracticable. 

About  40  feet  below  the  bridge  a  small  temporary  diversion  dam  is  placed  in  the  stream 
every  year  for  the  greater  part  of  the  low-water  season  to  divert  water  into  an  irrigation 
ditch  on  the  left  bank.  This  weir  backs  the  water  up  on  the  gage  to  a  consideral)lo  depth 
and  necessitates  the  construction  of  a  separate  rating  curve  for  this  period. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  three-span  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  immediately  over  the  inner 
face  of  the  left  abutment  and  is  marked  with  a  circle  on  the  downstream  hand  rail. 

The  gage,  which  was  read  twice  each  day  during  1905  by  J.  N.  Ostrander,  a  civil  engineer, 
who  lives  but  a  few  hundred  feet  away,  is  a  staff,  spiked  vertically  to  the  downstream  inner 
edge  of  the  first  pier  from  the  left  bank.  The  gage  reads  from  2  feet  to  10.8  feet,  the  2-foot 
mark  resting  on  the  bed  of  the  stream.     The  gage  is  referred  to  bench  marks  as  follows*. 
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(1)  A  nail  in  the  top  of  the  white-pino  stake  driven  into  the  left  bank  about  30  feet  south  of 
the  left  end  of  the  bridge,  projecting  about  6  inches  above  the  surface  of  the  ground,  and 
marked  "U.  S.  G.  S.  B.  M.;"  elevation,  13.12  feet  above  the  zero  of  the  gage.  (2)  A  cross 
cut  on  the  top  of  the  foundation  stone  at  the  southeast  conier  of  the  residence  of  the  observer. 
The  stone  is  marked  "U.  S.  B.  M."  on  the  east  face;  elevation,  13.09  feet  above  the  zero  of 
the  gage. 

Discharge  meamiremerUs  ofFraser  River  near  Granby,  Colo.,  in  1905. 


Date. 


Mays 

May30 

June  11 

June  30 

Julys 

July  26 

August  2 

August  16.  ... 
Septemljer  9  «. 
October  2  o... 


Uydrographer. 


.  A.  Lamb 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 


Width. 


Feet. 
53 
58 
68 
54 
56 
52 
50 
44 
42 
39 


Area  of 
section. 


•ft' 
122 
168 
192 
145 
149 
118 
118 
94 
61 
60 


Mean 
velocity. 


Ft.  per  sec. 
2.16 
4.03 
5.70 
3.41 
2.03 
1.40 
1.38 
1.06 
1.26 
1.17 


Gage 
height. 


Feet. 
5.10 
5.70 
6.20 
5.50 
5.50 
5.01 
5.05 
4.75 
4.60 
4.60 


Dis- 
charge. 


Sec.-ft, 

263 

677 

1,092 

495 

302 

165 

163 

100 

77 

70 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14- 
15. 
16. 


a  Made  by  wading  above  bridge. 
Daily  gage  height,  in  feet,  ofFraser  River  ai  Granby,  Colo.,  for  1905. 

May.  i  June.  July.   Aug.    Sept.    Oct. 


188 

5.08 

5.15 

4.98 

4.1»2 

4.9 

5.02 

4.92 

4.9 

5.05 


6.1 

6.12 

6.22 

6.55 

6.65 

6.4 

6.5 

6.5 

6.6 

6.42 

6.35 

6.3 

6.35 

6.3 

a:j5 

0.35 


5.45 

5.4 

5.35 

5.3 

5.25 

5.25 

5.15 

5.3 

5.5 

5.4 

5.35 

5.3 

5.28 

5.3 

5.3 

5.3 


5.1 

5.05 

5.0 

4.96 

4.9 

4,9 

4.9 

4.85 

4.82 

4.8 

4,92 

5.05 

4.95 

4.88 

4.82 

4.75 


4.7 

4.62 

4.6 

4.6 

4.7 

4.7 

4.7 

4.72 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 


4.6 

4.6 

4.55 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.42 

4.4 

4.35 

4.35 

4.35 

4.3 

4.3 


Day. 


May.  Jane.  July.  Aug.   Sept.  Oct 


5.22 

6,32 

:;.42 

5.48 

5.55 

5.69 

5.88 

5.78 

5.65 

5.68 

5. 78 

5.9 

5.72 

5.72 

5.78 


6.15 

0.05 

5.9 

5.85 

5.85 

5.85 

5.85 

5.8 

5.72 

5.75 

5.7 

5.58 

5.55 

5.5 


5.2 

5.2 

5.15 

5.25 

5.25 

5.15 

5.1 

5.12 

5.08 

5.05 

5.0 

4.98 

5.0 

5.1 

5.1 


4.75 
4.7 

4.65 

4.05 

4.62 

4.6 

4.6 

4.62 

4.o2 

4.65 

4.65 

4.65 

4.7 

4.7 

1.65 


4.6 

4.55 

4.55 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.45 

4.45 

4  4 

4.5 

4.5 


4.35 

4.35 

4.3 

4-25 

4.32 

4.25 

4.3 

4.3 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 


Station  rating  table  for  Fraser  River  at  Granby,  Colo.,  from  January  1  to  July  8,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

■      Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

4.90 

180 

5.40 

431 

5.90 

819 

6.40 

1,313 

5.00 

218 

5.50 

499 

6.00 

910 

6.50 

1,422 

5.10 

262 

5.60 

572 

6.10 

1,005 

6.60 

1,533 

5.20 

313 

j        5.70 

649 

6.20 

1,104 

5.30 

360 

1        5.80 

732 

6.30 

1 

1,207 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Js  based  on  diacbarso 
measurements  made  during  1904-5  and  is  well  defined. 
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Station  rating  table  for  Fraser  River  at  Granby,  Colo.j  from  Jxdy  9  to  December  SI,  1905. 


Gage 
heignt. 

'  Discharge. 

-i 

Second-ftct. 

Gage 
height. 

Discharge. 

Onse 
height. 

Feet. 

Discharge. 

1 
Second-feet. 

Gage 
height. 

Feel. 

1 
Discharge. 

Feet. 

Feet. 

Second-feet. 

Second-feeJ. 

4.20 

26 

4.60 

74 

5.00 

154 

5.40 

267 

4.30 

36 

4.70 

91 

5.10 

179 

5.50 

302 

4.40 

46 

4.80 

110 

5.20 

206 

1 

4.50 

;              50 

4.90 

131 

5.30 

235 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
meajsuretnents  made  during  19a5.  It  is  well  defined  between  gage  heights  4.6  feel  and  5.5  feet.  This  sec- 
ond table  is  necessary  on  account  of  a  dam  which  was  put  in  a  short  distance  below  the  gage. 

Estimaled  morUhly  discharye  of  Fraser  Ri\^r  at  Granhy,  Colo.,  for  1905. 


Month. 


May  7-31... 

June 

July 

August 

September. 
October.... 


The  period. 


Diacha 

rge  in  socond-fect. 

Total  in 

Maxinuim. 

Minimum. 

Mean. 

jicre-feet. 

S19  '               172 

451 

22,360 

1,590  ;               499 

1,030 

61,290 

46.'-.                  149 

250 

15,370 

179 

74 

110 

6,764 

95 

46  ,          70.1 

4,171 

74 

30             47 

2,890 

112,800 

WILLIAMS  FORK  DRAINAC;K  BASIN. 


TVTLL.TAM9  FORK  XEAR  HOT  SUI.Pni  U  SPIIING.S,  COLO. 

Wifliams  Fork  rises  in  the  Williams  River  Mountains  in  southenstern  Grand  County, 
flows  in  a  general  northwesterly  direction,  and  unites  with  Grand  River  in  the  central  part 
of  Middle  Park,  Colorado. 

The  gaging  station  was  established  July  25,  19(>4.  It  is  located  at  the  wagon  bridge  on 
the  ranch  of  F.  A.  Field,  in  T.  1  N.,  R.  79  \V.,  about  9  miles  we.st  of  Hot  Sulphur  Springs,  4 
miles  above  the  mouth  of  the  stream,  and  Mow  all  the  tributaries. 

The  channel  is  straight  for  about  100  feet  above  and  below  the  station.  The  right  bank 
is  a  low  gravel  bar,  lined  with  willows,  and  at  extreme  high  stages  is  overflowed  for  a  dis- 
tance of  75  feet  from  the  second  channel.  The  left  bank  is  a  level  pasture  land,  about  4 
feet  high,  and  is  not  liable  to  overflow.  The  bed  of  the  stream  is  com()osed  of  small  and 
medium-sized  bowlders  and  is  permanent.  At  low  water  there  is  but  one  channel;  at  high 
water  a  second  channel  begins  about  300  feet  above  the  l^ridgo,  on  the  riglit  side  of  the 
stream,  passes  about  100  feet  from  the  right  end  of  the  bridge,  ami  enters  the  main  stream 
200  feet  below.  This  channel  is  very  rough  and  irregular  and  is  almost  entirely  covered 
with  grass  and  shrubbery.  The  current  is  swift  at  high  and  medium  at  low  stages.  Gage 
heights  have  a  range  of  about  1.8  feet  in  an  ordinary  seiison.  During  the  winter  months 
ice  obstructs  the  channel  to  such  an  extent  as  to  make  gage  readings  impracticable.  High- 
water  measurements  are  afl'eet^d  by  the  back  water  and  lx)iling  caused  by  the  middle  pier 
of  the  bridge  and  by  the  roughne.ss  of  bed  of  the  second  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  2-span  wooden 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  (>()-penny  nail 
driven  mto  the  top  of  the  left  end  of  the  downstream  guard  rail  of  the  brid.je,  immediately 
over  the  inside  face  of  the  abutment.  The  sin-ond  chaimel  formed  at  high  water  is  meas- 
ured by  wading  at  convenient  points. 

The  gage,  which  was  read  twice  each  day  during  1905  by  F.  A.  Field,  is  a  staff,  graduated 
from  2  to  8  feet,  fastened  vertically  to  the  downstream  end  of  the  middle  <  rib  pier,  the  2-ft>ot 
m&rk  resting  on  the  bed  of  the  stream.     The  l>ench  mark  is  a  ()0-penny  nail  driven  into  the 
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south  face  of  a  whito-pine  tree  standing  on  the  left  bank  of  the  river  30  feet  north  of  the 
west  end  of  the  bridge;  elevation,  6.03  feet  above  the  zero  of  the  gage.  Elevation  above 
sea  level  is  about  7,600  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  dat-a,  is  contained  in  Wattr- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  146-148. 

Discharge  measurements  of  WUliams  Fork  near  Hoi  Sulphur  Springs,  Colo.,  in  1905. 


Date. 


Hydrographer. 


May  2 W.A.Lamb. 

Mays I do 

May29 ' do 

June  5 do 

June  8 do 

June  29 ' do 

July  12 do 

July  24 ' do 

August  29  . . .  ^ do 


September  8.. 
September  29. 


.do. 
.do. 


I 


Width. 

Feet. 
50  ' 
44  i 
54 
•66 
&1 
47 
48 
43 
33 
33 
25 


Area  of 
section. 

Mean 
velocity. 

Gage     i 
height. 

Sq.  ft. 

85 

Ft.  per  sec. 
2.73 

Feet. 
3.89 

74 

2.26 

3.70 

103 

3.65 

4.15 

157 

5.39 

4.85 

147 

5.60 

4.80 

99 

3.90 

4.20 

91 

2.36 

3.85 

73 

1.89 

3.61 

54 

1.13 

3.31 

54 

1.19 

3.30 

44 

1.11 

3.23 

Dis- 
charge. 

Sec.-fl. 

232 

167 

376 

846 

824 

386 

215 

138 

61 

64 

49 


DaUy  gage  height,  in  feet,  of  WUliams  Fork  near  Hot  Sulphur  Springs,  Colo.,  for  1905. 


Day. 


9. 
10. 


15. 
16. 

17. 
18. 


21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Apr. 


May.     June.      July.       Aug.      Sept. 


19 
14 

12 

13 

18 

20 

24 

25 

32 

36 

34 

36 

40 

34 

28 

30 

30 

38 

44 

38 

32 

39 

39  j 

42 

42 

45  I 

56 

62 

60 

78 


3.84 
3.88 
3.80 
3.70 
3.62 
3.57 
3.63 
3.71 
3.74 
3.65 
3.62 
3.60 
3.71 
3.63 
3.60 
3.69 
3.84 
3.92 
3.98 
4.05 
4.05 
4.15 
4.22 
4.22 
4.18 
4.18 
4.25 
4.24 
4.12 
4.18 
4.31 


4.39 
4.48 
4.55 
4.72 
4.82 
4.72 
4.82 
4.78 
4.89 
4.80 
4.68 
4.68 
4.74 
4.68 
4.70 
4.68 
4.65 
4.55 
4.52 
4.45 
4.46 
4.42 
4.40 
4.43 
4.34 
4.36 
4.28 
4.25 
4.21 
4.17 


4.18 
4.11 
4.09 
4.02 
3.98 
3.94 
3.90 
3.90 
3.89 
3.84 
3.84 
3.82 
3.80 
3.81 
3.80 
3.76 
3.71 
3.70 
3.76 
3.76 
3.72 
3.71 
3.64 
3.62 
3.61 
3.61 
3.62 
3.60 
3.58 
3.58 
3.58 


3.58 
3.52 
3.51 
3.52 
3.50 
3.51 
3.50 
3.50 
3.48 
3.49 
3.50 
3.52 
3.50 
3.48 
3.46 
3.40 
3.40 
3.38 
3.39 
3.35 
3.34 
3.36 
3.38 
3.36 
3.31 
3.30 
3.28 
3.28 
3.37 
3.35 
3.30 


3.33 
3.29 
3.32 
3,30 
3.31 
3.34 
3.34 
3.30 
3.29 
3.28 
3.28 
3.26 
3.26 
3.25 
3.22 
3.21 
3.26 
3.29 
3.36 
3.30 
3.30 
3.28 
3.28 
3.24 
3.24 
3.26 
3.26 
3.22 
3.22 
3.38 


Oct. 


3.32 
3.32 
3.30 
3.26 
3.22 
3.22 
3.22 
3.22 
3.22 
3.10 
3.18 
3.19 
3.24 
3.18 
3.18 
3.28 
3.24 
3.21 
3.16 
3.14 
3.14 
3.22 
3.27 
3.30 
3.24 
3.24 
3.24 
3.30 
3.22 
3.27 
3.30 
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Station  rating  table  for  WiUiams  Fork  near  Hot  Sulphur  Springs,  Colo.,  from  January  1  to 

December  31, 1906. 


Gage 
heii^t. 

Discharge. 

1 

Gace 
hei^t. 

Dlachaige. 

1  hci^t. 

Discharge. 

Ga^e 
height. 

Discharge. 

Feet. 

Second'fret. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.10 

25 

3.60 

130 

;        4.10 

336 

4.60 

650 

Z.7D 

40 

3.70 

160 

4.20 

390 

4.70 

730 

3.90 

00 

3.80 

200 

4.30 

450 

4.80 

810 

3.40 

80 

3.90 

240 

4.40 

510 

4.90 

900 

3.50 

105 

4.00 

285 

4.50 

580 

Nan.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  discharge  meas 
orements  made  during  1904-19a5  and  is  well  defined. 

EMimaUd  monthly  discharge  of  Williams  Fork  new  Hot  Sulphur  Springs,  Colo.,  for  1905. 


Month. 


Discharge  In  second-feot. 


Maximum.  \  Minimum.      Mean. 


Total  In 
acre-feet. 


April 

M*y 

Jane 

July 

August 

September. , 
October.... 


192 
456 
891 
379 
125 
76 
64 


28 
122 
374 
125 
56 
42 
25 


74.1 

253 

628 

201 
87.6 
56.5 
46.6 


The  period . 


4,409 
15,560 
37,370 
12,360 
5,386 
3,362 
2,865 


81,310 


TROUBLESOME  RIVER  DRAINAGE  BASIN. 
TROUBLESOME  RIV^ER  AT  TROUBLE.SOME,  COLO. 

Troublesome  River  rises  among  the  peaks  of  the  Continental  Divide  in  the  northern  part 
of  Grand  County,  Colo.,  and  flows  southward  to  its  point  of  junction  with  Grand  River  in 
Middle  Park. 

The  gaging  station  was  established  July  22,  1904.  It  is  located  about  100  yards  below 
the  highway  bridge  at  Troublesome,  Colo.,  in  sec.  12,  T.  1  N.,  R.  80  W. 

The  channel  is  straight  for  about  50  feet  above  and  100  feet  below  the  station.  The  right 
bank  is  about  3  feet  high  and  is  lined  with  a  heavy  growth  of  willows;  the  left  bank  is  pre- 
cipitous, is  about  4  feet  high,  and  is  bordered  by  a  level  meadow;  neither  bank  overflows. 
The  bed  of  the  stream  is  composed  of  small  cobblestones  and  gravel,  and  is  clean,  uniform, 
ind  permanent.  There  is  but  one  channel,  broken  by  the  piers  of  the  bridge,  which  form 
eddies  and  undercurrents  in  a  portion  of  the  cross  section.  The  current  is  very  swift  at  high 
and  medium  at  low  stages.  Gage  heights  have  a  range  of  about  2.5  feet  in  an  ordinary 
season.  During  the  winter  months  the  channel  is  so  obstructed  by  ico  as  to  make  gage 
readings  impracticable. 

Discharge  measurements  are  ordinarily  made  by  wading  at  convenient  points  near  the  gage 
rod.  At  extremely  high  stages  they  are  made  from  the  2-span  bridge  about  100  yards 
above  the  gage-rod.  The  initial  point  for  soundings  is  the  we^t  face  of  the  stake  driven  into 
the  top  of  the  left  bank,  to  which  the  gage  rod  is  fastened. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Mrs.  Eva  M.  Becker,  is  an  inclined 
staff,  graduated  from  0.8  foot  to  5.8  feet,  securely  fastened  to  stakes  driven  into  the  left 
bank  and  bed  of  the  stream.  One  vertical  foot  equals  1.525  feet  on  the  slope.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  10-pcnny  nail  driven  into  the  top  of  the  stake  on 
the  left  bank  to  which  the  gage  is  fastened;  elevation,  5.83  feet  above  the  zero  of  the  gage. 
IRR175— 06 7 
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(2)  The  center  of  a  black  cross  painted  on  the  bottom  log  near  the  southeast  corner  of  Mrs. 
E.  M.  Becker's  house,  marked  "U.  S.+B.  M.;"  elevation,  16.08  feet  above  the  zero  of  the 
gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  148-150. 

Discharge  measurements  of  Troublesome  River  at  Troublesome,  Col/).,  in  1905. 


Date. 


April  29 

Mays 

May28 

Junes 

June  8 

June  29 

July  11 

July  24 

August  13. ... 

August  27 

September  7 . . 
September  29 . 


Hydrographer. 


W.  A.  Lamb. 

....do 

....do 

....do 

....do 

....do 

do 

do 

do 

do 

do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

30 

39 

2.28 

2.57 

89 

31 

45 

2.71 

2.72 

122 

42 

95 

4.73 

3.40 

449 

43 

108 

5.32 

3.70 

575 

40 

93 

5.14 

3.35 

478 

26 

36 

1.64 

1.75 

59 

16 

9.3 

0.86 

1.12 

8 

18 

19 

0.58 

1.18 

11 

23 

25 

0.88 

1.38 

22 

22 

23 

0.83 

1.34 

19 

24 

25 

0.92 

1.40 

23 

23 

23 

0.87 

1.35 

20 

Note. — Measurements  made  at  different  sections. 

Daily  gage  height,^  in  feet,  of  Troublesome  Rit^r  at.  Troublesome,  Colo.,  for  1905. 


Day. 

1 
Apr. 

1 

2.0 

2 

2.0 

3 

1.95  1 

4 

1.9    ! 

5 

1.95 

6 

2.1 

7                    

2.1 

8 

2.1 

9 

2.1 

10 

2.1 

11                     

2.15 

12 

2.1 

13 

2.1 

14 

2.1 

15 

2.05 

16 

2.1 

17 

2.1 

18        

2  1 

19 

2  15 

20 

2.15 

21 

2.1 

22 

2  15* 

23 

2.2 

24 

2.2 

25 

2  3 

26 

2.25 

27 

2.3 

28 

2  42 

29 

2  5 

30 

2.55 

31 

1 

June.      July.   |    Aug. 


_L 


2.8 

2.95 

2.82 

2.7 

2.6 

2.52 

2.5 

2.55 

2.82 

2.75 

2.72 

2.6 

2.62 

2.6 

2.62 

2.8 

3.15 

3.28 

3.52 


3.3 
3.4 
3.45 
3.75 


3.18 

1.42 

3.32 

1.3    ■ 

3.28 

1.18  1 

3.22 

1.15 

3.12 

1.12 

2.88 

1.1 

2.75 

1.08 

2.78 

1.05 

2.75 

1.02 

2.58 

1.08 

2.55 
2.42 
2.32 
2.25 
2.22 
2.15 
2.18 
2.08 


1.98 

1.95 

1.9 

1.8 

3.35 

1.72 

3.25 

1.7 

3.2 

1.68 

3.08 

1.6 

1.65 

1.68 

1.6 

1.52 

1.42 

1.3 

1.18 

1.15 

1.12 

1.1 

1.08 

1.05 

1.02 

1.08 

1.05 

1.05 

0.95 

1.0 

1.15 

1.32 

1.25 

1.2 

1.28 

1.3 

1.42 

1.4 

1.35 

1.4 

1.4 

1.42 


1.48 

1.38 

1.35 

1.35 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.32 

1.38 

1.38 

1.35 

1.35 

1.35 

1.32 

1.32 

1.3 

1.3 

1.32 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 


Sept. 


1.35 

1.3 

1.3 

1.3 

1.35 

1.38 

1.4 

1.38 

1.36 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.29 

1.28 

1.3 

1.35 

1.35 

1.35 

1.35 

1.32 

1.3 

1.3 

1.35 

1.35 

1.35 

1.35 

1.3 


1.32 

1.3 

1.3 

1.3 

1.25 

1.22 

1.2 

1.2 

1.2 

1.28 

1.25 

1.38 

1.4 

1.4 

1.4 

1.42 

1.45 

1.42 

1.38 

1.35 

1.3 

1.35 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.42 

1.48 
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Station  rating  table  for  Troublesome  River  at  Troublesome,  Colo.,  from  January  1  to  May  19, 

1905. 


Gage, 
height. 

Dlacharge. 

Ga^e 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 
1.90 

Second-feet. \ 
14 

Feet. 
2.40 

Second-feel. 
63 

Feet. 
2.90 

Second-feet. 
167 

Feet. 
3.40 

Second-feet. 
322 

2.00 

21 

2.50 

78 

3.00 

196 

3.. 50 

357 

2.10 

29 

2.60 

96 

3.10 

226 

3.60 

392 

2.20 

39  ■' 

2.70 

117 

3.20 

257 

2.30 

50 

2.80 

141 

3.30 

289 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
jneasurements  made  during  1904-1905.    It  is  well  defined  between  gage  heights  1.9  feet  and  2.7  feet. 

Station  rating  table  for  Troublesome  River  at  Troublesome,  Colo.,  from  May  20  to  December 

SI,  1905. 


^?^,;  Discharge.  I!,S^^ 


heigl 

Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 


Second-feet. 
5 

'  7 

10 

15    I 
22 
31 
42 
54 


Feet. 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 


Discharge. 

Gage 
height. 

Feet. 
2.60 

Discharge. 

Second-feet. \ 

229    1 

Gage 
height 

Discharge. 

Second-feet. 
68 

Feet. 
3.40 

Second-feet. 
475 

M 

2.70 

255 

3.50 

510 

102 

2.80 

282 

3.60 

546 

121     ^ 

2.90 

311 

3.70 

584 

141 

3.00 

342 

3.80 

623 

162 

3.10 

374 

183 

3.20 

407 

205 

3.30 

441 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  10  discharge 
measurements  made  during  1905.  It  is  well  defined  between  gage  heights  1.1  feet  and  1.8  feet,  and  is 
fairly  accurate  to  gage  height  3.8  feet. 

Estimated  monthly  discharge  of  Troublesome  River  at  Troublesome,  Colo.,  for  1905. 


Month. 


April 

May.  23  days. 

June 

July 

August 

September 

October 


The  period . 


Disc'hai 
Maximum. 

•ge  In  second 
Minimum. 

-feet. 
Mean. 

35.1 

Total  in 
acre-feet. 

87 

14 

2,089 

458 

78 

192 

8,759 

604                52 

259 

15, 410 

52 

4.5 

17.5 

1,076 

29 

15 

18.0 

1,107 

22                14 

17.3 

1,029 

39 

10 

19.1 

1,174 

30,640 


MUDDY   RIVER    DRAIN.\GE   BASIN. 
MUr>DY   RIVER  AT  KHEMMLIXG,  COLO. 

Muddy  RiTer  rises  among  the  high  peaks  in  the  northwestern  part  of  Grand  County, 
Colo.,  and  flows  southeastward  to  the  point  where  it  unite.s  with  Grand  River. 

The  gaging  station  was  established  July  24,  1904.  It  is  located  at  the  highway  bridge 
about  one-eighth  mile  northwest  of  Kremniling,  in  .sec.  7,  T.  1  N.,  R.  80  W.,  about  2  miles 
above  the  mouth  of  the  river.    The  station  is  below  all  tributaries  of  importance. 
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The  channel  is  curved  for  about  100  feet  above  and  straight  for  50  feet  below  the  station. 
The  right  bank  is  about  8  feet  high  above  and  10  feet  high  below  the  station,  and  is  clean 
and  almost  perpendicular.  The  left  bank  below  the  bridge  is  10  feet  high,  slopes  at  an  angle 
of  about  45  degrees,  and  is  lined  with  willows;  above  the  bridge  it  is  irregular  and  about  8 
feet  high.  The  stream  at  this  point  does  not  overflow  except  at  extremely  high  stages,  and 
then  only  for  a  short  distance  back  from  the  left  bank.  The  bed  of  the  stream  is  composed 
of  mud,  with  some  sand  and  a  few  loose  rocks  washed  from  the  riprap  ne^ir  the  south  abut- 
ment of  the  bridge,  and  is  clean  but  shifting.  There  is  but  one  channel  at  all  stages,  broken 
by  the  middle  pier  of  the  bridge,  which  is  irregularly  shaped  and  causes  back  water  and 
undercurrents  in  a  portion  of  the  cross  section,  affecting  the  discharge  measurements  at 
high  stages.  The  current  is  medium  at  high  and  very  sluggish  at  low  water.  The  shifting 
of  the  bed  makes  it  very  difficult  to  obtain  a  good  rating  curve.  Gage  heights  have  a  range 
of  about  6  feet  during  an  ordinary  season.  In  the  winter  months  ice  obstructs  the  channel 
to  such  an  extent  that  gage  readings  are  impracticable. 

At  high-water  stages  discharge  measurements  are  made  from  the  downstream  side  of  the 
two-span  highway  bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
is  a  10-penny  nail  driven  into  the  downstream  hand  rail  over  the  north  face  of  the  left  abut- 
ment. The  hand  rail  is  marked  from  0  to  58  feet  with  nails  driven  at  2-foot  intervals.  At 
ordinary  and  low-water  stages  measurements  are  made  by  wading  at  convenient  points 
below  the  station. 

The  gage,  which  was  read  twice  each  day  during  1905  by  C.  S.  McGee,  is  a  staff  attached 
vertically  to  the  lower  left  corner  of  the  middle  pier  of  the  bridge.  The  gage  reads  from  2 
to  14  feet,  the  2-foot  mark  resting  on  the  bed  of  the  stream.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  A  60-penny  spike  driven  horizontally  into  the  west  face  of  the  left 
end  of  the  downstream  bridge  stringer  over  the  left  abutment;  elevation,  13.65  feet  above 
the  zero  of  the  gage.  (2)  A  30-penny  nail  driven  horizontally  in  the  stringer  at  the  east 
end  of  the  north  abutment  of  the  bridge;  elevation,  13.95  feet  above  the  zero  of  the  gage. 

A  description  of  this  station  with  gage  height  and  discharge  data  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  150-151. 

Discharge  measurements  of  Muddy  River  at  Kremmling,  Colo.,  in  1905. 


Date. 


Hydrographer. 


April  28 Wm.  A.  Lamb  . 

Mays j do 

May  27........ do 

June  7 I .do 

June  15 .do 

June  26  .....do 

July  U '.....do 

July  24 do 

August  12 1 do 

August  25 do 

September  7 do 

September  29     i do 


Width, 


Area  of 

section. 


Feet. 
42  I 
41  I 
40 
48 
4d 
52 
14 
11 
12 
9 
10 
10 


Sq.ft. 

m 

140 

33S 

354 

2ti4 
66 
11 
6.6 
7.0 
4.0 
5.2 
5.6 


Mean 
velocity. 

Gage 
height. 

Ft,  per  sec. 
1.75 

Feet. 
6.32 

1.81 

6.90 

1.98 

9.95 

1.90 

10.10 

1,32 

8.38 

1.18 

6.35 

1.45 

4.61 

.95 

4.30 

1.44 

4.45 

.72 

4.10 

1.21 

4.25 

1.02 

4.25 

Dis- 
charge. 


See.  ft. 
173 
254 


671 
349 
78 
16 
6.3 
10 
2.9 
6.3 
5.7 


Note.— Measurements  made  at  different  sectiona. 
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Daily  gage  height  ^  in  feet,  of  Muddy  River  ai  Kremnding,  Colo.,  for  1906. 


Day 

Apr. 

1 

7.35 

7.3 

6.82 

6.68 

6.36 

6.38 

6.3 

6.36 

6.25 

6.1 

2 

3 

4 

5- 

6 

7 -- 

8 

9 

10 .--    -. 

11 

6.9 

12 

5  6 

13 

5.25 

6.1 

5.0 

14 

15 

16 

5.15 

17 

5.18 

6.2 

5.25 

5.05 

6.02 

4.95 

6.1 

6.26 

6.18 

6.3 

5.  .38 

5.9 

6.25 

6.48 

18 

19 

20 

21 

22 

23 

24 

2S 

26 

27     .    .     .                        

28 

29 

30 

31               .  .                                   

May.   I  June.  '  July, 


6.9 
7.32 
7.5 
7.2 
7.05 
6.4 
6.45 
6.65 
7.3 
7.35 
6.9 
6.6 
6.7 
6.75 
6.65 
7.0 
8.1 
8.3 
9.15 
9.6 
9.5 
9.75 
10.1 
10.65 
9.85 
9.45 
9.35 
9.45 
8.9 
8.55 
8.6 


8.9 
9.36 
9.5 
10.15 
10.0 
9.45 
9.55 
9.55 
10.1 
10.15 
9.45 
8.9 
8.65 
8.75 
8.4 
8.15 
7.95 
7.45 
7.3 
7.05 
6.9 
6.75 
6.65 
6.5 
6.  .15 
6.25 
6.1 
6.05 
5.95 
5.7 


6.55 

5.15 

5.16 

6.1 

5.0 

5.0 

4.7 

4.6 

4.6 

4.5 

4.6 

4.5 

4.6 

4.4 

4.3 

4.4 

4.4 

4.4 

4.35 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.a'i 

4.7 
4.7 


Aug.    >  Sept. 


4.7 

4.6 

4.6 

4.6 

4.6 

4.6 

4.5 

4.5 

4.6 

4.5 

4.55 

4.3 

4.25 

4.3 

4.3 

4.3 

4.2 

4.2 

4.2 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 


4.1 

4.0 

4.05 

4.1 

4.1 

4.2 

4.2 

4.2 

4.2 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

3.7 

3.7 

4.0 

4.0 

4.0 

4.2 

4.3 


Oct. 


4. 
4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4.5 

4.5 

4.5 

4.5 

4.4 

4.4 


Siaiion  rating  table  for  Muddy  River  at  Kremmling,  Colo.,  from  July  25,  1904,  to  June  4, 1905. 


Gage 
height. 

DiscbaiKe. 

Second-feet. 
6 

Gage 
height. 

Feet. 
5.50 

Discharge. 

Second-feet. 
85 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 
7.90 

Discharge. 

Second-feet. 
380 

^      Feet. 
4.20 

Feet. 
6.70 

Second- feet. 
223 

4.30 

8 

6.60 

95 

6.80 

236 

8.00 

•    394 

4.40 

11 

6.70 

105 

6.90 

249 

8.20 

422 

4.50 

15 

5.80 

110 

7.00 

262 

8.40 

450 

4.60 

19 

5.90 

127 

7.10 

275 

8.60 

478 

4.70 

24 

6.00 

138 

7.20 

288 

8.80 

506 

4.80 

29 

6.10 

150 

7.30 

301 

9.00 

534 

4.90 

35 

0.20 

162 

7.40 

314 

9.20 

562 

5.00 

42 

6.30 

174 

7.. 50 

327 

9.40 

51K) 

5.10 

60 

6.40 

186 

7.60 

340 

9.60 

618 

5.20 

58 

6.50 

198 

7.70 

353 

9.80 

646 

5.30 

67 

6.60 

210 

7.80 

366 

10.00 

674 

5.40 

76    , 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1904-5  and  is  well  defined.  Above  gage  height  10  feet  the  rating  curve  is  a 
tangent,  the  difference  being  16  per  tenth. 
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Siniion  rating  table  for  Muddy  River  at  Kremmling,  Colo.,  from  June  5  to  December  31,  1905. 


Gage 
height. 

Discharge. ' 

Ga^e 
height. 

Discharge. 

Gage 
height. 

Discharge. ' 

Gage 
height. 

Discharge. 

Feet. 
4.00 

Second-feet. 
2 

Feet. 
5.20 

Second-feet. 
31 

Feet. 
6.40 

Second-feet. \ 
90    ! 

Feet. 
8.20 

Second-feet. 
309 

4.10 

3 

5.30 

34 

6.50 

98 

8.40 

341 

4.20 

5 

5.40 

38 

6.60 

106 

8.60 

374 

4.30 

7 

5.50 

42     1 

6.70 

115    , 

8.80 

409 

4.40 

9 

5.60 

46 

6.80 

125 

9.00 

445 

4.50 

11 

5.70 

50 

6.90 

136 

9.20 

483 

4.60 

13 

5.80 

54 

7.00 

147 

9.40 

523 

4.70 

16 

5.90 

59 

7.20 

171     1 

9.60 

564 

4.80 

19 

6.00 

64    . 

7.40 

195 

9.80 

606 

4.90 

22 

6.10 

70 

7.60 

221 

10.00 

649 

5.00 

25     1 

6.20 

76 

7.80 

249 

10.15 

682 

5.10 

28    1 

6.30 

83 

8.00 

278 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  la  based  on  discharge 
measurements  made  during  1905  and  it  is  not  well  defined. 

Estimated  monthly  discharge  of  Muddy  River  at  Kremmling,  Colo.,  for  1904. 


Month. 


July  25-31. 

August 

September. 
October... 


Discharge  in  second-feet.         i  „ 

Total  in 

Maximum.' Minimum.      Mean,     acre-feet. 


8 
29 
36.4 
19 


5.6 

6.9 

5 

11.4 

5 

14.8 

8 

13 

96 
701 
881 
799 


Estimated  monthly  discharge  of  Muddy  River  at  Kremmling,  Colo.,  for  1905. 


Month. 


April , 

May 

June 

July 

August 

September. 
October 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


308 

772 

696 

44 

16 

7 

11 


Total  in 
acre-feet. 


38 

186 

50 

7 

3 

.5 


121 

408 

337 
14 
7.1 
2.7 
8.7 


7.200 
25.090 
20,050 
861 
436 
161 
535 


54,  .^30 


BLUE  RIVER  DRAINAGE  BASIN. 
BLUE  RIVP:U  NEAR  KREMMLING,   COLO. 

Blue  River  rises  among  the  peaks  of  the  Continental  Divide  in  the  extreme  southeastern 
part  of  Summit  County,  Colo.,  and  flows  in  a  general  northwesterly  direction  until  it  joins 
Grand  River  above  the  point  where  the  latter  stream  enters  Gore  Canyon. 

The  gaging  station  was  established  July  21,  1904.  It  is  located  at  th6  State  highway 
bridge  on  the  road  between  Kremmling  and  Dillon,  Colo.,  17  miles  from  the  former  and  26 
miles  from  the  latter,  in  T.  2  S.,  R.  80  W.,  and  is  below  all  tributaries  of  any  importance. 
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Tlie  channel  is  straight  for  about  400  feet  above  and  200  feet  below  the  station.  The 
banks  arc  lined  with  willows  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  very 
rough,  but  is  clean  and  stable.  There  is  but  one  channel  at  all  stages,  broken  b^  the  center 
pier  of  the  Jbridge.  Several  large  bowlders  in  the  channel  near  the  gaging  section  cause  a 
wave  and  boiling  motion  of  the  water  at  high  stages  and  eddies  and  dead  water  during 
low  stages.  Gage  heights  have  a  range  in  an  ordinary  season  of  about  2.5  feet.  During 
the  winter  months  ice  forms  in  the  channel  to  such  an  extent  as  to  make  gage  readings 
impracticable. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  iron  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  4-penny  nail  driven 
into  the  downstream  guard  rail  at  the  left  end  of  the  bridge  immediately  over  the  east  face 
of  the  left  abutment.     It  is  marked  zero. 

The  gage  at  this  station  is  read  once  each  day  by  Mrs.  Dolly  Heatherly,  who  lives  1  mile 
south  of  the  bridge.  The  original  gage  was  a  staff,  graduated  from  2  to  11  feet,  fastened 
vertically  to  the  west  face  of  the  middle  masonry  pier  near  the  downstream  end.  On 
August  26,  1904,  this  gage  was  removed  and  was  replaced  by  a  regulation  chain  gage,  the 
elevation  of  the  datum  of  the  two  gages  being  the  same.  In  September,  1905,  the  wooden 
gage  was  reset  in  its  original  position  and  datum  and  is  to  be  used  during  season  of  high  water; 
at  all  other  times  the  chain  gage  is  to  be  used.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  A  cross  cut  in  the  top  of  the  second  step  from  the  top  of  the  downstream  wing 
of  the  left  abutment,  painted  black,  and  marked  "  U.  S.+B.  M. " ;  elevation,  9.04  feet  above 
the  zero  of  the  gage.  (2)  A  60-penny  spike  driven  vertically  into  the  west  end  of  the 
block,  to  which  the  pulley  of  the  gage  is  fastened;  elevation,  11.69  feet  above  the  zero  of 
the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  151-153. 


Datp. 


Discharge  measurements  of  Blue  River  near  Kremmling,  Colo.,  in  1905. 

Area  of  I 


Ilydrographcr. 


April  27a W.  A.  l^mb. 

May9 do 

May26 ' do 

June? ' do 

June  28 | do 

Jnly23 do 

August  12 do 

August  26. I do 

September  6 ' do 

Septembv  13. do 

September  28... do 


Width. 

Feet 

108 
131 
147 
166 
151 
139 
125 
118 
115 
110 
99 


Sq.U. 
151  I 
210 
371 
541 
382 
236 
212 
182 
182 
151 
125 


Mean 

Gage 

Dis- 

velocity. 

height. 

charge. 

Ft.  per  ser. 

Feet. 

Sec.  ft. 

2.29 

2.50 

346 

2.80 

2.90 

589 

5.01 

3.50 

1,860 

6.06 

4.60 

3,276 

4.53 

3.45 

1,732 

2.97 

3.12 

702 

2.70 

2.82 

572 

2.30 

2.58 

420 

2.43 

2.59 

422 

1.88 

2.45 

284 

1.69 

2.30 

211 

o  Channel  partly  filled  with  ice  along  sides  and  piers. 
Daily  gage  height,  in  feet,  of  Blue  River  near  Kremmling,  Colo.,  for  1905. 


Day. 

Apr. 

1 

2.                                         .... 

3.   ..   .                   

4 

5 

2.1 

6 : 

2.1 

Apr.       May.      June.      July.       Aug.       Sept.       Oct.    |   Nov. 


2.9 
3.0 
2.9    , 
2.95 

2.8 
2.6 


3.95 

4.0 

4.1 

4.2 

4.3 

4.0 


3.4 
3.4 
3.4 
3.2 
3.1 
3.1 


2.85 

2.8 

2.75 

2.7 

2.7 

2.7 


2.7 

2.5 

2.45 

2.5 

2.5 

2.5 


Dec. 


2.2 

2.15  1 

2.2 

2.3 

2.15 

2.0 

2.3 

2.2 

2.1 

2.25 

2.3    1 

2.0 

2.2 

2.25 

1.7 

2.25 

2.25 

1.7 
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DaUy  gage  height  ^  in  feet,  of  Blue  River  near  Kremnding,  Colo.,  for  1906 — Continued. 


9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 


Day. 


Apr. 


2.2 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.35 

2.2 

2.3 

2.3 

2.35 

2.5 

2.4 

2.35 

2.4 

2.35 

2.4 

2.4 

2.4 

2.5 

2.6 

2.65 

2.8 


May. 


2.65 

2.8 

2.9 

3.0 

2.8 

2.75 

2.95 

2.8 

2.7 

2.7 

2.9 

3.05 

3.6 

3.65 

3.65 

3.55 

3.75 

3.65 

3.6 

3.5 

3.6 

3.55 

3.6 

3.65 

3.7 


June. 


4.1 

4.15 

4.45 

4.0 

4.0 

3.95 

4.05 

3.95 

4.0 

3.95 

4.0 

3.76 

3.65 

3.65 

3.55 

3.5 

3,7 

3.75 

3.55 

3.65 

3.55 

3.55 

3.45 

3.4 


July. 


3.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.9 

2.8 

2.95 

2.9 

2.9 

2.8 

2.85 

2.8 

2.8 

2.85 


Aug. 


2.8    I 

2.8  I 
2.85 

2.9  ; 
2.85  i 
2.8 
2.8    ' 
2.8 
2.8    I 


2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.7 
2.6 
2.6 
2.6 
2.6 
2.5 
2.45 
2.45 
2.45 
2.4 
2.4 
2.4 
2.45 
2.5 
.  2.45 
2.45 
2.5 
2.5 
2.65 


Sept. 


2.5 

2.5 

2.45 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.25 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.3 

2.25 

2.3 

2.3 

2.3 

2.25 

2.2 

2.2 


Oct. 

Nov. 

Dec. 

2.25 

2.25 

2.0 

2.25 

2.2 

2.2 

2.2 

2.15 

2.3 

2.2 

2.1 

2.15 

2.2 

1      2.1 

2.2 

i      2.2 

2.2 

2.2 

2.2 

2.2 

2,25 

2.25 

2.2 

2.2 

2.3 

2.25 

2.25 

2.25 

2.25 

2.3 

2.3 

2.3 

2.25 

2.2 

2.2 


2.2 

2.2 

2.15 

2.1 

2.15 

2.1 

2.15 

2.3 

2.2 

2.1 

2.1 

2.2 

2.1 

2.2 

2.15 

2.0 

2.0 


EAGLE   RIVER   DRAINAGE   BASIN. 
EAOI.E  RIVER  NEAR  EAGLE,   COLO. 

Eagle  River,  an  important  headwater  tributary  of  Grand  River,  rises  among  the  high 
peaks  of  the  Continental  Divide,  in  Eagle  County,  Colo.,  immediately  opposite  the  head- 
waters of  Arkansas  River,  flows  a  little  north  of  west  for  about  20  miles,  and  then  in  a 
general  westerly  direction  to  its  junction  with  the  Grand.  It  is  a  very  rapid  stream  through- 
out its  entire  course,  flowing  alternately  through  canyons  and  narrow,  terraced  valleys. 

The  drainage  area  is  almost  wholly  in  Eagle  County.  The  upper  third  of  the  basin  is 
entirely  mountainous,  the  general  elevation  at  the  crest  of  the  divide  being  12,000  feet  above 
sea  level,  with  peaks  over  14,000  feet  in  altitude.  In  this  part  of  its  course  the  river  de- 
scends in  falls  and  cascades,  the  average  slope  above  the  mouth  of  Roche  Moutonnr^e  Creek 
being  150  feet  per  mile.  The  rocks  are  about  equally  divided  between  metamorphic  gran- 
ites and  sedimentary  formations.  The  forest  cover  is  excellent,  soil  is  shallow,  and  erosion 
is  small.  The  annual  precipitation,  which  is  mostly  in  the  form  of  snow,  varies  from  20  to 
30  inches.    This  portion  of  the  basin  furnishes  90  per  cent  of  the  discharge  of  the  stream. 

The  lower  two-thirds  of  the  basin  is  also  mountainous  but  is  less  accentuated,  the  eleva- 
tions varying  from  7,000  to  11,000  feet.  The  rocks  are  largely  sedimentary,  erosion  is 
greater,  and  the  forest  cover  is  meager.    The  precipitation  is  approximately  20  inches. 

The  principal  tributaries  of  the  Eagle  are  Gore,  Roche  Moutonn6e,  Gjrpsum,  and  Brush 
creeks. 

Below  Wolcott  a  few  small  ditches  div«?r  water  for  irrigation  of  the  narrow  first  bench 
lands,  and  there  is  enough  irrigation  in  Gypsum  and  Brush  Creek  valleys  to  divert  the  entire 
flow  during  the  latter  part  of  the  season. 
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The  gaging  station  was  established  March  12,  1905.  It  is  located  at  Rule's  private  road 
bridge,  in  T.  5  S.,  R.  85  W.,  2 J  miles  below  Eagle,  Colo.  The  chief  object  of  the  station  is 
the  collection  of  power  data. 

Tlie  channel  is  straight  for  250  feet  above  and  150  feet  below  the  station.  The  right  bank 
is  high,  is  composed  of  bowlders,  cobblestones,  and  gravel,  and  does  not  overflow;  the  left 
bank,  a  long,  narrow  bottom  bordered  by  abrupt  mesa  bluffs,  overflows  at  high  water  to 
base  of  bluffs.  Both  banks  are  covered  with  scattered  trees  and  brush.  The  bed  of  the 
stream  is  composed  of  cobblestones  and  bowlders  and  is  permanent  but  very  rough.  There 
is  but  one  channel  at  all  stages.  At  low  water  there  is  an  area  of  dead  water  at  the  left  abut- 
ment, due  to  a  depression  in  the  bed  of  the  stream  under  the  bridge,  and  the  current  is  slug- 
gish; at  high  water  this  area  of  dead  water  disappears.  The  center  of  the  current  is  very 
swift  during  high  water.  Above  and  below  the  bridge  the  velocity  is  much  greater  than  at 
the  bridge.  The  height  of  water  ranges  from  0.8  foot  to  6  feet  on  the  gage.  Ice  forms  over 
the  channel  under  the  bridge  during  cold  weather. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  66-foot  single-span 
wooden  bridge,  which  stands  at  right  angles  to  the  stream  current.  The  initial  point  for 
soundings  is  the  face  of  the  left  abutment. 

A  vertical  staff  gage,  which  was  read  twice  each  day  during  1905  by  Kenneth  Rule,  is 
spiked  to  the  face  of  the  left  abutment  of  the  bridge.  The  gage  is  graduated  from  zero  to  10 
feet.  The  bench  mark  is  a  point  encircled  by  paint  and  marked  "B.M."  on  a  large  bowlder 
at  the  right  of  the  bridge ;  elevation,  15.72  feet  above  the  zero  of  the  gage. 


Date. 


Discharge  measurements  of  Eagle  River  near  Eagle  j  Colo.j  in  1906. 
Hydrographer. 


March  18.... 

May  12 

July  10 

August  15  a. 
Sq)tember  25  a  [ do . 


R.I.Meeker. 

....do 

do 

....do 


Width. 
Feet. 

Area  of 
section. 

Mean 
velocity. 

Ft.  per  sec. 

Oaee 
height. 

Sq.ft. 

Feet. 

40 

119 

1.57 

0.80 

50 

207 

3.55 

2.20 

45 

2.*i3 

3.41 

2.40 

45 

202 

2.01 

1.56 

60 

162 

1.22 

.    1.00 

Dis- 
charge. 

8ec.-ft. 
187 
735 
794 
406 
198 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
U.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 


o  Made  from  Eagle  bridge. 
Daily  gage  heigJU,  in  feet  ^  of  Eagle  River  near  Eagle,  Colo.,  for  1905. 


Day. 


Mar.       Apr.    |  May.   j  June.  |  July.   |    Aug.       Sept.       Oct.    |   Nov.       Dec. 


0.7 

.8 

.7 

.65 

.7 

.7 

.75 

.9 
1.0 
1.15 
1.15 
1.25 
1.2 
1.25 
1.15 
1.2 
1.15 


2.65 
3.0 
2.6 
2.35  , 
2.25  I 
2.0    I 
2.05 
2.25  I 
2.5 


4.45 

4.7 

4.9 

5.8 

5.45 

5.35 

5.45 

5.45 

5.65 


3.25 

3.05 

2.85 

2.65 

2.6 

2.6 

2.55 

2.6 

2.4 


2.45 

5.65 

2.4 

2.25  1 

5.15 

2.:i5 

2.15  1 

4.8 

2.3 

2.4    1 

4.9 

2.25 

2.25  ' 

4.95 

2.2 

2.25  ' 

4.65 

2.15 

2.5 

4.4 

2.05 

2.95 

4.15 

2.0 

1.75 

1.7 

1.6 

1.65 

1.6 

1.6 

1.6 

1.6 

1.65 

1.6 

1.7 

1.75 

1.7 

1.65 

1.6 

1.55 

1.35 


1.15 
1.05 
.95 
1.25 
1.35 
1.35 
1.35 
1.45 
1.4 
1.35 
1.3 
1.35 
1.3 
1.25 
1.2 
1.05 
1.1 


1.15  I 
1.15 
1.15  I 

1.05  I 

1.06  I 
1.05 
1.05  I 
1.05 
1.0  I 
1.0  I 
1.0    I 

.95 
.95  1 
.9 

•»  1 

.95  I 
.95 


4ov. 

Dec. 

0.9 

0.9 

.9 

.95 

1.0 

.9 

.95 

.8 

.95 

.8 

.95 

.8 

.9 

.8 

.9 

.9 

.9 

1.0 

.9 

1.2 

.9 

1.5 

.9 

2.0 

.8 

1.8 

.8 

2.0 

.9 

2.4 

.9 

2.4 

.9 

2.5 
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Daily  gage  height ,  infect,  of  Eagle  River  near  Eagh,  Colo.,  for  1905 — Continued. 


Day. 


18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Mar. 


Apr. 


0.8 
.8 
.7 
.75 
.7 
.65 
.7 
.7 
.78 
.7 
.65 
.7 
.7 


1.2 

1.4 

1.35 

1.25 

1.3 

1.3 

1.4 

1.4 

1.35 

1.5 

1.75 

2.2 

2.35 


May.      June.  ,   July. 


4.2 

3.9 

3.85 

3.95 

3.7 

3.8 

3.85 

3.75 

3.8 

3.7 

3.7 

3.45 

3.4 


1.85 

1.85 

1.8 

1,75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

1.75 

1.8 

1.7 

1.7 


Aug. 

1.3 
1.15 
1.15 
1.1 
1.0 
1.0 
.95 
1.0 
1.0 
1.05 
1.05 
1.15 
1.25 
1.3 


Sept. 
1.1 

Oct. 

Nov. 

D«. 

0.95 

0.9 

2.4 

1.1 

.9 

.9 

2  4 

1.0 

.95 

.9 

2.4 

1.0 

.95 

.9 

2.4 

1.05 

.9 

.9 

2.5 

1.0 

.9 

.9 

2.6 

1.0 

.9 

.9 

2.6 

1.0 

.9 

.9 



1.0 

.9 

.9 



1.0 

.95 

.9 

1.0 

1.0 

.9 



1.15 

1.0 

.9 

1.2 

1.1 
1.1 

.9 

GUNNISON  RIVER  DRAINAGE  BASIN. 
liESCRIPTION  OF  BASIN. 

Gunnison  River  is  fonned  in  Gunnison  County,  Colo.,  by  the  union  of  East  and  Taylor 
rivers,  two  streams  that  have  their  origin  among  the  snow-covered  peaks  and  on  the  slopes 
of  the  Continental  Divide  in  the  northeastern  part  of  the  county  and  which  descend  through 
nanx)w  mountain  valleys  and  unite  about  12  miles  above  Gunnison.  From  the  junction  of 
these  rivers  the  Gunnison  flows  west  and  southwe.st  to  the  point  where  it  enters  Grand  River 
at  Grand  Junction,  in  the  central  part  of  Mesa  County,  Colo. 

Tlie  upper  course  of  the  river  lies  through  a  broad,  mountainous  valley,  but  near  the 
mouth  of  Lake  Fork  the  valley  narrows  and  the  river  enters  the  Black  Canyon  of  the  Gunni- 
son, through  which  it  winds  in  a  tortuous  course  for  56  miles  l)etween  granite  walls  that  rise 
precipitou.sly  3,000  feet  above  the  water's  edge.  A  short  distance  below  the  mouth  of 
North  Fork,  the  largest  tributary  of  the  river,  the  canyon  walls  break  abruptly,  and  the 
valley  is  broad  and  fertile.  Below  Delta  the  river  enters  another  narrow  canyon,  with  walls 
averaging  800  feet  in  height,  and  this  continues  irregularly  to  Grand  Junction,  a  few  tracts 
of  narrow  bottom  land  lying  between  the  channel  and  the  canyon  walls. 

iVs  an  aid  to  description  the  basin  may  be  divided  into  an  upper,  mountainous  area  and  a 
lower,  plateau  area,  the  two  being  divided  roughly  by  a  north-south  line  drawn  through  the 
town  of  Hotchkiss. 

The  mountainous  portion  of  the  basin  is  the  greater  in  area  and  varies  in  altitude  from 
6,000  to  14,000  feet.  The  geologic  formations  include  large  areas  of  igneous  as  well  as  sedi- 
mentary rocks,  the  soil  cover  is  shallow,  and  large  tracts  are  entirely  barren.  In  the  more 
inaccessible  parts  of  the  region  the  primeval  forest  still  exists,  but  at  many  places,  especially 
in  the  neighborhood  of  the  mining  camps,  the  timber  has  all  l>een  cut  off.  The  prevailing 
forests  are  spnice,  asf>en,  cedar,  and  characteristic  mountain  undergrowth.  All  the  arable 
land  in  the  high  mountain  valleys  is  devot4>d  to  forage  crops,  and  a  number  of  small  ditches 
divert  watipr  for  their  irrigation.  Power  development  of  considerable  magnitude  is  feasible 
in  this  part  of  the  basin. 

The  plateau  region  embraces  the  Uncompahgre  Plateau  along  the  southwestern  border  of 
the  basin,  the  Vernal  and  Inclinado  mesas  in  the  central  part,  and  the  Grand  Mesa  in  the 
northern  part.  These  plateaus  have  an  extreme  elevation  of  10,000  feet  above  sea  level  and 
break  down  in  a  series  ol  broad  steps  to  the  valleys,  with  parallel  drainage  lines  cutting 
deeply  at  right  angles  through  these  steps.  The  topography  is  the  product  of  erosion  acting 
on  sedmientary  formations.    The  soil  of  the  lower  valleys  is  chiefly  adobe,  and  the  higher 
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mesas  have  large  content  of  gravel  and  sand.  Groves  of  quaking  aspen,  interepersed  with 
large,  open  grazing  plots,  cover  broad  areas  of  this  plateau  region.  Forests  of  pine  and 
aspen  occur  on  the  top  of  the  Grand  Mesa,  with  pinon  pines  and  cedars  along  the  foothills. 
In  the  vfJleys  chico  and  sagebrush  form  the  controlling  vegetation,  except  along  the  streams, 
whicJi  are  bordered  to  some  extent  by  cottonwood,  willow,  and  undergrowth. 

The  chief  tributaries  of  the  Gunnison  are  Ohio,  Tomichi,  Lake  Fork,  and  Cimarron  creeks 
and  Smith,  North  Fork,  and  Uncompahgre  rivers,  the  North  Fork  being  the  largest. 

>iorth  Fork  River  rises  in  the  Huntsman  Hills,  20  miles  south  of  Glen  wood  Springs,  flows 
in  a  general  south  and  southwesterly  course,  and  unites  with  the  Gunnison  about  8  miles 
west  of  Hotchkiss.  Tlie  drainage  area  is  highly  mountainous,  except  for  a  small  portion 
which  lies  below  Paonia,  extreme  points  reaching  an  altitude  of  13,000  fwt.  The  mesa 
lands  at  the  lower  end  of  the  valley  stand  5,500  feet  above  sea  level.  The  higher  peaks  are 
formed  of  granitic  ro<:ks,  but  lower  down  Cretaceous  formations  occupy  at  least  80  per  cent 
of  the  area  of  the  basin.  The  mountains  are  forested  and  the  mesa  lands  are  covered  with 
sagebrush.  All  the  tillable  lands  of  the  North  Fork  and  its  tributarias  have  been  brought 
under  cultivation,  and  irrigation  is  practiced  to  such  an  extent  that  the  entire  flow  is  needed 
for  existing  systems. 

Uncompahgre  River,  the  principal  tributary  of  the  Gunnison  from  the  south,  rises  among 
the  snowy  peaks  of  the  highly  serrated  Uncompahgre  Mountains  and  flows  a  little  west  of 
north  to  its  junction  with  the  Gunnison  at  Delta.  The  basin  embraces  a  mountainous, 
plateau,  and  valley  area  of  1,130  8(iuare  miles,  oblong  in  shape,  the  width  increasing  slightly 
at  the  lower  end.  The  mountain  area  occupies  but  a  small  part  of  the  basin,  but  contributes 
the  perennial  waters  of  the  stream.  The  plateau  area  is  greatest  in  extent  and  Iwrdera  the 
valley  on  both  sides,  the  larger  Uncompahgre  Plateau  lying  to  the  southwest.  Es<!arp- 
ments  are  conspicuous  features  of  this  plateau.  The  relief  features  are  terraced  mes^ 
flanked  by  shale  buttcs  and  ridges,  trenched  by  deep,  narrow  canyons.  Uncompahgre  Val- 
ley proper  begins  at  a  point  near  Eldredgc  Siding,  on  the  Denver  and  Rio  Grande  Railroad. 

The  other  tributaries  of  the  Gunnison  need  not  here  be  described.  Ohio,  Tomichi,  Lake 
Fork,  and  Cimarron  creeks  are  perennial  stream.s,  but  almost  their  entire  volume  is  diverted 
for  irrigation  during  the  growing  season,  so  that  very  little  of  their  water  reaches  the  Gunni- 
son except  at  times  of  heavy  storms  or  during  spring  floods. 

Precipitation  records  for  the  Gunnison  basin  are  meager.  Those  which  exist  show  a 
range  from  9  inches  in  the  plateau  region  to  about  25  inches  in  the  mountains. 

The  natural  flow  of  the  Uncompahgre  and  North  Fork  rivers  is  diverted  for  irrigation 
along  their  respective  valleys,  and  the  Gunnison  tunnel  will  divert  water  from  the  moun- 
tainous area  and  transmit  it  to  the  Uncompahgre  Valley,  which  has  been  an  irrigated  district 
since  the  early  eighties. 

EAST  RIVER  AT  ALMONT,  COLO. 

East  River  rises  in  the  Elk  Mountains  in  the  northern  part  of  Gunnison  County,  Colo., 
flows  in  a  general  southerly  direc^tion,  and  unites  with  Taylor  River  to  form  the  Gunnison. 

The  gaging  station  was  established  April  17,  1905.  It  is  located  at  the  county  highway 
bridge  at  Almont,  100  feet  above  Taylor  River,  in  T.  51  N.,  R.  85  W.  The  object  of  the 
station  is  the  determination  of  the  amount  of  flood  waters  available  for  storage  in  connec- 
tion with  the  Uncompahgre  Valley  project  and  the  collection  of  power  data. 

The  channel  section  measures  75  feet  between  the  bridge  abutments  and  is  straight  for 
100  feet  both  above  and  below  the  station.  The  banks  are  low  and  arc  liable  to  overflow 
at  extreme  high  water.  The  bed  of  the  stream  is  composed  of  bowlders  and  cobblestones 
and  is  very  rough  but  generally  permanent.  There  are  two  channels  at  all  stages,  divided 
by  the  center  pier  of  the  bridge,  and  the  current  is  swift.  Giige  heights  range  from  0.7 
foot  to  5  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  wooden 
bridge.  The  initial  point  for  soundings  is  the  face  of  the  left  abutment  and  is  indicated 
by  a  brass-headed  tack  in  the  hand  rail,  marked  with  a  circle. 
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The  gage,  which  was  read  during  1905  by  Vernon  Davis,  is  a  vertical  stAfT  graduated 
from  zevo  to  7  feet,  spiked  to  the  right  end  of  the  pier  on  the  downstream  side  of  the  bridge. 
The  bench  mark  is  a  point  on  a  large  stump  in  Cottage  Grove  on  the  right  bank  of  the  river, 
about  25  feet  from  the  bridge,  encircled  by  black  paint  and  marked  "B.  M.;"  elevation, 
6.51  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  East  River  al  Almoni.  Cclo.,  in  190i  and  1905. 


Date. 


Hydrographer. 


R. 


1904. 

June  14 

July  19 

August  16... 
September  23 

1905. 
April  15..... 

May  26 

June  17 

July  6...:... 

August  10 j do 

August  29.... do 


1.  Meeker. 

.do 

.do....... 

.do 


..,.do 

A.  A.  Wei  I  and. 

.-..do. 

....do 


Width. 

Area  of 
section. 

Meau 
velocity. 

Gage     , 
height. 

Feet 

Sq.ft. 

Ft.  per  sec. 

Feet. 

73 

182 

6.62 

2.60 

73 

112 

3.30 

1.65 

73 

las 

3.01 

1.55 

72 

76 

2,00 

1.15 

.W 

75 

2.53 

0.80 

73 

2.'i6 

7.62 

2.90 

73 

237 

7.89 

3.10 

71 

153 

6.08 

2.10 

64 

94 

2.86 

1.60, 

51 

75 

2.28 

1.30 

Die- 
charge. 


Sec  -ft. 

1,205 

370 

316 

1.52 

190 
1,951 
1,869 
777 
269 
171 


Note.— The  1904  measurements  were  made  before  the  station  was  established.    The  gage  heights 
were  obtained  from  reference  points. 

Daily  rjage  height,  in  feet,  of  East  River  ai  Almonte  Cdo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.75 
1.8  ' 
1.7 
1.45 
1.4 
1.3 
1.3 
1.4 
1.55 
1.45 
1.45 
1.4 
1.5 
1.5 
1.45 
1.7 
1.9 
2.05 
2.45 
2.6 
2.75 
2.&5 
3.3 
3. 15 
2.85 
3.1 
3.0 
2.75 
2.  .5.5 
■2.5 
2.8.5 

3.25 

3.6 

4.35 

4.7 

4.55 

4.0 

3.85 

4.4 

4.75 

4.15 

3.85 

3.55 

3.65 

3.55 

3.55 

3.35 

2.95 

2.9 

2.7 

2.4 

2.55 

2.4 

2.5 

2.6 

2.5 

2.45 

2.4 

2.4 

2.4 

2.35 

2.35 

2.35 

2.3 

2.25 

2.15 

2.2 

2.0 

2.0 

1.95 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.7 

1.8 

1.7 

1.7 

1.7 

1.75 

1.7 

1.75 

1.7 

1.7 

1.8 

2.1 

1.9 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.5 
•      1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

2 

.9 

3 

g 

4 

9 

5 

.9 

6                                                                 .      .. 

g 

7                                                               

9 

8...                                             

.9 

9...                             

10 

U                                                                       ..   . 

12.                          

13 

14 

15 

16 

0.8 
.75 
.8 
.9 
.8.'i 
.8 
.9 
.85 
.85 
1.05 
1.0 
1.1 
1.2 
1.45 

i.a5 

17 

18 

.... 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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Station  rating  table  for  East  River  at  Almonte  Colo. y  from  April  16  to  June  i,  1905. 


Gage, 
helglit. 

Discbarge. 

Gage 
height. 

Feet. 

Dischaige. 

Feet. 

Secondrfeet. 

Second-feet. 

0.80 

190 

1.50 

420 

0.90 

210 

1.60 

470 

1.00 

240 

1.70 

520 

l.IO 

270 

1.80 

580 

1.20 

300 

1.90 

640 

1.30 

340 

2.00 

700 

1.40 

380 

2.10 

770 

Gage 
height. 

1  Discharge. 

Gage 
height. 

Dliioharge. 

Feet. 

'  Second-feet. 

Feet. 

Second-feet. 

2.20 

850 

2.90 

1,610 

2.30 

940 

3.00 

1,750 

2.40 

!          1,030 

3.10 

1,900 

2.50 

1,130 

3.20 

2,060 

2.60 

j          1,240 

3.30 

2,220 

2.70 

1,360 

2.80 

1,480 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1905.  It  is  not  well  defined.  Estima'tes  based  on  this  table  are  rough 
approximations. 

Station  rating  table  for  East  River  at  Almonte  Colo.,  from  June  2  to  October  8, 1906. 


'    Gage, 
hel^t. 

Discharge. 

height. 

Discharge. 

hel^t. 

Discharge. 
Second-feet. 

Gaee 
height. 

Feet. 

Discharge. 
Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

1.00 

80 

2.00 

610    1 

3.00 

1,750 

4.00 

3,430 

1.10 

110 

2.10 

700 

3.10 

1,900 

4.10 

3,620 

1.20 

140 

2.20 

790 

3.20 

2,050 

4.20 

3,810 

1.30 

180 

2.30 

890 

3.30 

2,210 

4.30 

4,000 

1.40 

220 

2.40 

990 

3.40 

2,370 

4.40 

4,190 

1.50 

270 

2.50 

1,100 

3.50 

2,540 

4.50 

4,380 

1.60 

330 

2.60 

1,220 

3.60 

2,710 

4.60 

4,570 

1.70 

390 

2.70 

1,340 

3.70 

2,890 

4.70 

4,770 

1.80 

460 

2.80 

1,470    1 

3.80 

3,070    ' 

4.80 

4,970 

1.90 

530 

2.90 

1,610 

3.90 

3,250 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  19(H-1905,  and  is  well  defined  between  gage  heights  1.3  feet  and  3.1  feet. 

Estimated  TnotUhly  discharge  of  East  River  at  Almonte  Colo.,  for  1905. 


Month. 


April  16-30.  . 

May 

June 

July 

August 

September. . 
October  1-8. 


The  period . 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


495 
2,220 
4,870 
940 
530 
180 
80 


180 
340 
940 
390 
220 
80 
60 


249 
910 
2,329 
537 
280 
117 
62.5 


Total  In 
acre- feet. 


7,408 
55,950 
138,600 
33,020 
17,220 
6,962 
992 


260,200 


TAYLOR  RIVER  NEAR  ALMONT,   COLO. 

Taylor  River  rises  in  northeastern  Gunnison  County,  Colo.,  among  the  high  peaks  of  the 
CoDtinental  Divide,  flows  in  a  general  southwesterly  direction,  and  unites  with  East  River 
to  form  the  Gunnison. 

The  gaging  station  was  established  April  17, 1905.  It  is  located  at  George  Clark's  private 
road  bridge,  14  miles  above  Almont,  Colo.,  in  T.  15  S.,  R.  83  W.     The  object  of  the  station 
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is  the  determination  of  the  amount  of  flood  water  available  for  storage  in  connection  with 
the  Uncompahgre  Valley  project,  and  the  collection  of  power  data. 

The  channel  is  straight  for  several  hundred  feet  both  above  and  below  the  station.  The 
banks  are  both  low,  composed  of  bowlders  and  earth,  are  partly  lined  with  willows,  and 
are  not  liable  to  overflow.  The  stream  bed  is  made  up  of  large  bowlders  and  cobblestones, 
and  is  very  rough  but  permanent.  The  fall  is  large,  the  slope  being  equal  to  0.016,  or  about 
80  feet  per  mile.  The  crib  piers  of  the  bridge  divide  the  channel  into  three  parts.  The 
velocity  is  rapid  at  all  stages.  Ice  conditions  interfere  with  measurements  during  the  winter 
months.  Accurate  measurements  are  exceedingly  hard  to  obtain  on  account  of  the  rough- 
ness of  the  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of  a  pole  bridge,  which  is 
75  feet  between  abutments  and  is  supported  by  two  crib  piers.  The  gage,  which  was  read  dur- 
ing 1905  by  George  Clark,  is  a  vertical  stafl^,  graduated  from  zero  to  7  feet,  spiked  to  the  left  side 
of  the  left  pier.  The  bench  mark  is  a  point,  encircled  with  white  paint  and  marked  " B.  M.,*' 
on  top  of  a  granite  bowlder  on  the  left  bank  just  below  the  bridge;  elevation  above  the  zero 
of  the  gage,  4.34  feet. 

Discharge  measurements. of  Taylor  River  near  Almont,  Colo.,  in  190 J^  and  1905. 


Date. 

Hydrogrspher. 

Width. 

Feet. 

58 
58 
58 
5S 

44 

58 
58 
58 
58 
58 

.\rea  of 
section. 

Sq.ft. 
142 
101 
104 
69 

64 
173 
174 
130 
100 

99 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

1904. 
June  15. .  .  . 

R.I.Meeker 

Ft.  per  sec. 
5.61 
3.27 
3.88 
2.33 

1.78 
5.76 
5.86 
3.32 
2.27 
2.03 

Feet. 
2.22 
1.47 
1.77 
1.12 

1.00 
2.  GO 
2.60 
1.70 
1.20 
1.10 

Sec.'ft. 
796 

July  18 

do 

330 

August  17 

do 

404 

September  21 . . 

1905. 

April  17 

May26 

June  17 

..do.. 

161 

R.  I.  Meeker             ... 

114 

A.  A.  Welland 

996 

do 

1,044 
432 

July  6 

do 

August  10 

do                          

227 

August  29 . 

.do 

201 

Note.— The  1904  measurements  were  made  before  the  station  was  established.    The  gage  heights  were 
obtained  from  reference  points. 

Daily  gage  height,  in  feet,  of  Taylor  River  near  Almont,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

3.4 
3.55 
3.75 
4.15 
4.25 
3.85 
3.8 
4.2 
4.4 
3.7 
3.4 
3.4 
3.6 
3.4 
3.4 
1      3.1 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.1 

1.9          1.45 
r.85        1.35 
1.75        1.4 
1.75         t.4 

1.1 

1.1 
1.1 
1.1 
1.1 

1.1  i 

1.1 

1.1 

1.1 

1.1, 

1.0  1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2 

1.8 

1.35 

1.3 

1.25 

1.25 

l.O 

3 

1.0 

4 

1.0 

5 

1.7 
1.75 

1.35 

1.0 

6 

1.0 

7 

1.15 

1.75 

1.55 

1.4 

1.4 

1.4 

1.45 

1      1.5 

1       1.6 

1       1.8 

1.65         1.3 
1.65  1       1.25 
1.6           1.2 
1.6           1.2 
1.55         1.25 
1.55         1.3 
1.55         1.25 
1.55,^1.2 
1.55        1.2 
1.55        1.2 

1.0 

8 

9 

1.0 
1.0 

10 

1.0 

11 

1.0 

12 

1.0 

13 

1.0 

14 

1.0 

15  .   ..                

1.0 

16 

1.0 
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Daily  gage  height,  in  feet,  of  Taylor  River  near  Mmoni,  Colo.,  for  1905 — Continued. 


Day. 

Apr. 

1.0 
1.05 

1.15 

1.8 

1.95 

2.05 

May. 

1.85 

2.15 

2.3 

2.4 

2.6 

2.7 

2.95 

2.95 

2.9 

2.8 

2.55 

2.4 

2.3 

2.3 

3.0 

June. 

2.8 

2.7 

2.5 

2.6 

2.45 

2.4 

2.45 

2.4 

2.4 

2.4 

2.25 

2.2 

2.15 

2.15 

July. 

Aug. 

Sept.  j    Oct. 

NOV. 

17 

1.55 
1.45 
1.45 
1.45 
1.45 
1.45 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.45 

1.2 
1.15 

1.1         '1.0 
1.1           1.0 
1.1           1.0 
1.1,        1.0 
1.1  i        1.0 
1.1  ,        1.0 
1.1           1.0 
1.1  1        1.0 
1.1           1.0 
1.1  \       1.0 
1.1  1        1.0 
1.1           1.0 
1.1  1        1.0 
1.1           1.0 
1.0 

0.95 

18 

.85 

19 

.8 

20 

.7 

21 

.7 

22                               

.65 

23 

.5 

24 

.4 

25 

26                               

27 

28 

29 

30 

31 

Station  rating  taUefor  Taylor  River  near  Mmont,  Colo.,  from  April  17  to  May  26,  1906 


Gage 
hei^t. 

Discharge. 

hel^t. 

Discharge.  J 
Second-feet.  \ 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

height. 

Discharge. 

Feet. 

Second^feet. 

Feet. 

Feet. 

Second-feet. 

1.00 

115 

1.60 

365    il 
420    '1 

2.20 

725 

2.80 

1,190 

1.10 

150 

1        1.70 

2.30 

795 

2.90 

1,280 

1.20 

185 

,        1.80 

475    1 

2.40 

870 

3.00 

1,370 

1.30 

225 

1.90 

535 

2.50 

945 

1.40 

270 

t        2.00 

595     1 

2.60 

1,025 

1.50 

•  315 

j        2.10 

«« 

2.70 

1,105 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  diechargo 
measurements  made  during  1904-5  and  is  well  defined. 


on  rating  table  for  Taylor  River  near  Almont,  Colo., 

from  May  £7  to  December  31,  1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage  . 
height. 

Feet. 

Second-feet.       Feet. 

1 
Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.40 

70 

1.30 

2.55 

2.20 

725             3. 20 

1          1.555 

.60 

85 

1.40 

290 

2.30 

795    1         3. 40 

1,750 

.60 

100 

1        1.50 

a30 

2.40 

870             3.60 

1,9.50 

.70 

115 

;     1.60 

375 

2.50 

945             .3.80 

,          2,160 

.80 

135 

1         1.70 

425 

2.60 

1.025              4.00 

1          2,370 

.90 

155 

1.80 

480 

2.70 

1,105      I        4.20 

2,580 

1.00 

175 

'        1.90 

53.5 

2.80 

1,190             4.40 

2,790 

1.10 

200 

1        2.00 

595 

2.90 

1,280 

1.20 

22.5 

2.10 

i 

660 

3.00 

1..370 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
nttasurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  1  foot  and  2.6  feet. 


Digitized  by 


Google 


106  STREAM   MEASUREMENTS    IN    1905,   PART   XI. 

Estimated  monthly  discharge  of  Taylor  River  near  Almonte  Colo.f  for  1906. 


Month. 


Discharge  in  second-feet. 


MaximuDi.    Minimum.     Mean 


Total  in 
acre-feet. 


April  17  to  30. 

May 

Jane 

July 


August , 

September 

October 

November  1  to  24. 


628 
1,370 
2,790 
535 
310 
200 
200 
175 


The  period. 


116 
168 
602 
272 
200 
200 
176 
70 


248 
650 
1,518 
351 
182 
200 
121 
156 


6,887 

39,970 

90,330 

21,580 

.  1^190 

11,900 

7,440 

7,426 


196,700 


GUNNISON  RIVER  NEAR  CIMARRON,  COLO. 

This  station  was  established  September  18,  1903.  It  is  located  at  the  Denver  and  Rio 
Grande  Railroad  bridge,  1 J  miles  from  Cimarron,  Colo.,  1 ,000  feet  above  the  mouth  of  Cimar- 
ron River,  in  T.  19  S.,  R.  91  W.  The  purpose  of  the  station  was  thecollection  of  hydro- 
graphic  data  relative  to  the  Uncompahgre  Valley  project,  which  comtemplates  the  diversion 
of  1,300  cubic  feet  of  water  per  second  from  Gunnison  River  about  12  miles  below.  The 
station  was  discontinued  December  16, 1905,  having  been  replaced  by  the  station  established 
at  the  east  portal  of  Gunnison  tunnel  in  April,  1905. 

The  channel  is  straight  for  1 ,000  feet  above  and  300  feet  below  the  station.  The  left  bank 
is  a  granite  cliff  which  rises  vertically  from  the  water.  The  right  bank  is  a  mountain  slope 
of  about  45®.  The  bed  of  the  stream,  which  is  permanent,  is  composed  of  granite  bowl- 
ders along  the  sides  with  an  even  deposit  of  small  cobblestones  in  the  center.  There  is 
but  one  channel  at  all  stages.  At  the  cable  section  the  left  bank  is  an  offset  in  the  stream 
channel  filled  with  a  deposit  of  mud.  The  velocity  is  swift  at  low  stages  and  very  rapid 
during  high  water.    Gage  heights  range  from  3  to  12  feet. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  stay,  and  tag  lines.  The 
initial  point  for  soundings  is  at  the  face  of  the  left  cliff,  20  feet  from  the  eye  bolt  to  which 
cable  is  fastened,  and  is  marked  zero  on  the  tag  line. 

A  standard  chain  gage,  which  was  read  twice  daily  during  1905  by  G.  C.  Gates,  is  installed 
on  the  upstream  side  of  the  Denver  and  Rio  Grande  Railroad  bridge  near  the  west  end,  about 
75  feet  downstream  from  the  cable.  The  gage  scale  reads  from  zero  to  10  feet,  with  two 
markers,  giving  a  range  of  20  feet  in  gage  heights.  The  length  of  chain  from  end  of  weight 
to  center  of  first  marker  is  56.06  feet.  The  bench  mark  is  the  top  of  the  southeast  comer 
capstone  of  the  east  masonry  abutment  of  the  Denver  and  Rio  Grande  Railroad  bridge,  a  line 
being  cut  across  the  comer  of  the  capstone  to  indicate  the  bench  mark;  elevation,  56.52 
feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  100,  pp  80-81;  133,  p  157. 
Discharge:  100,  p  81;  133,  p  157. 
Discharge,  monthly:  100,  p  82;  133,  p  159. 
Gage  heights:  100,  p  81;  133,  p  158. 
Rating  table:  100,  p  82;  133,  p  158. 
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Discharge  mea/mremenis  of  Gunnison  River  near  Cimarron,  Colo.,  in  1905. 


Date. 


Hydrographer. 


Aprill I  R.I.Meeker... 

May23 '  A.  A.  Weiland. 

June  6 ' do 

June  18 ' do 

Julyl do 

July  19 do 

August  11 do 

October  4 R.I.Meeker... 

October  5 do 


Width 


Feet. 
90 
115 
110 
110 
100 
95 
85 
78 
78 


Area  of  I     Mean 
section.  ,  velocity. 


Sq.ft. 

235 

1,420 

1,612 

1,249 

768 

436 

362 

239 

232 


Ft.  per  sec 
2.71 
0.84 
7.37 
6.01 
4.86 
3.47 
3.35 
2.44 
2.23 


Gaee  Dis- 

heignt.      charge. 


Feet. 

Sec.-ft. 

4.30 

636 

14.50 

9,719 

16.50 

11,880 

13.20 

7,506 

9.40 

3,736 

6.50 

1,513 

5.90 

1,214 

4.40 

583 

4.30 

517 

Daily  gage  height,  in  feet,  cf  Gunnison  River  near  Cimarron,  Colo.,  for  1906. 


Day. 

Mar. 

1 

2 

A 

4. 

5 

6 

7 

8 

9 

10 

4.85 

4.75 

4.65 

4.8 

4.75 

4.85 

5.2 

5.15 

5.2 

5.0 

5.05 

4.7 

4.85 

4.45 

4.3 

4.3 

4.45 

4.5 

4.55 

4.25 

4.35 

4.3 

11 

12.                

13 

14 

15.                  

1$ 

17 

18 

19.                  

20 

21 

22 

23    

24 

25 

26.                  

27 

28 

29                    

30            . 

31 

\pr. 

May. 

4.35 

10.05 

4.45 

10.15 

4.5 

9.05 

4.45 

8.25 

4.1 

7.75 

4.25 

7.55 

4.5 

8.35 

4.8 

8.5 

4.85 

9.2 

5.8 

8.75 

5.8 

8.15 

5.8 

7.85 

5.65 

8.0 

5.5 

8.2 

5.65 

8.7 

5.45 

9.25 

5.5 

10.92 

5.55 

11.45 

5.9 

12.5 

5.9 

13.0 

5.65 

13.25 

5.55 

13.9 

5.75 

14.6 

5.75 

14.7 

5.9 

14.2 

6.1 

J4.4 

6.55 

14.8 

6.7 

14.55 

8.3 

12.5 

9.5 

12.15 

13.15 

Aug.    I   Sept.       Oct. 


14.85 

15.0 

16.05 

17.15 

17.9 

16.6 

16.2 

16.9 

17.3 

16.5 

15.35 

15.2 

14.85 

14.8 

14.8 

14.35 

14.3 

13.2 

12.55 

12.25 

12.2 

12.0 

11.45 

11.35 

11.3 

11.15 

11.1 

10.8 

10.6 

10.15 


9^4 

8.95 

8.45 

7.56 

7.95 

7.8 

7.6 

7.5 

7.35 

7.15 

7.05 

6.65 

6.5 

6.65 

6.6 

6.75 

0.65  I 

6.6    I 

6.5 

6.5 

6.55 

6.55 

6.35 

6.35 

6.2 

6.15 

6.05 

6.15  , 

6.65  I 

7.15 

7.9    I 


I 


8.25 

7.35 

7.15 

7.0 

6.7 

6.45 

6.5 

6.35 

5.85 

5.75 

5.9 

5.85 

5.8 

5.65 

5.5 

5.4 

5.2 

5.0 

4.95 

4.75 

4.55 

4.75 

4.8 

4.8 

5.05 

5.05 

5.0 

4.7 

4.9 

5.0 

5.0 


4.75 

4.7 

4.45 

4.55 

4.7 

4.75 

4.75 

4.7 

4.65 

4.«6 

4.5 

4.4 

4.35 

4.2 

4.15 

4.25 

4.2 

4.1 

4.1 

4.15 

4.2 

4.2 

4.1 

4.15 

4.2 

4.25 

4.3 

4.2 

4.15 

4.45 


4.9 

4.55 

4.55 

4.4 

4.3 

4.25 

4.2 

4.1 

4.05 

4.1 

4.15 

4.15 

4.15 

4.15 

4.05 

4.15 

4.35 

4.25 

4.05 

3.95 

4.1 

4.05 

4.3 

4.5 

4.25 

4.25 

4.25 

4.35 

4.2 

4.25 

4.3 


Nov. 

Dec. 

4.45 

3.45 

4.05 

3.25 

4.1 

3.5 

4.15 

3.95 

4.35 

3.0 

4.25 

3.75 

4.15 

3.85 

4.1 

3.85 

4.2 

3.7 

3.95 

3.8 

4.0 

3.9 

4.0 

3.75 

3.75 

4.C5 

3.7 

4.1 

4.0 

3.95 

3.95 

4.1 

4.0 

3.8 

4.05 

4.0 

3.9 

4.1 

4.05 

4.15 

3.85 

3.7 

3.55 

4.35 

3.85 

3.4 

3.35 


IKR  175 — 06- 
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Station  rating  table  for  Gunnison  River  near  Cimarron,  Colo.,  from  March  10  to  December  17  ^ 

1905. 


Gage 
bei^t. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.20 

300 

5.00 

775 

6.80 

1,660 

10.20 

4,535 

3.30 

320 

5.10 

815 

6.90 

1,725 

10.40 

4,750 

3.40 

340 

5.20 

855 

7.00 

1,790 

10.60 

4,970 

3.50 

360 

5.30 

895 

7.20 

1.925 

10.80 

5,190 

3.60 

380 

5.40 

940 

7.40 

2,065 

11.00 

5,410 

3.70 

400 

5.50 

985 

7.60 

2,215 

11.  .W 

5,960 

3.80 

425 

5.60 

1,030 

7.80 

2,365 

12.00 

6,535 

3.90 

450 

5.70 

1,075 

'        8.00 

2,520 

12.  W 

7,110 

4.00 

475 

5.80 

1,120 

8.20 

2,680 

13.00 

7.685 

4.10 

500 

5.90 

1,165 

'        8.40 

2,840 

13.50 

8.260 

4.20 

526 

6.00 

1,215 

8.60 

3,000 

14.00 

8,860 

4,30 

553 

6.10 

1,265 

8.80 

3,180 

14.50 

9,460 

4.40 

580 

6.20 

1,315 

9.00 

3,360 

15.00 

10,060 

4.50 

610 

6.30 

1,370 

9.20 

3,540 

15.50 

10,660 

4.60 

540 

6.40 

1,425 

9.40 

3,725 

16.00 

11,260 

4.70 

670 

6.50 

1,480 

9.60 

3,915 

16.50 

11,860 

4.80 

705 

6.60 

1,540 

9.80 

4,115 

4.90 

740 

6.70 

1,600 

10.00 

4,325 

Note.— The  above  table  is  applicable  only  lor  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1904-5.  It  is  fairly  «rcll  defined  between  gage  heights  4  feet  and  9.4  feet 
The  table  has  been  extended  beyond  these  limits.  Above  gage  height  16.5  feet  the  rating  curve  is  a  tan- 
gent, the  difference  being  125  per  tenth. 


Esdmaied  monthly  discharge  of  Gunnison  River  near  Cimarron,  Colo.,  for  1905. 
[Drainage  area,  3,844  square  miles.l 


Month. 


March  10-31 . . . 

April 

May 

June 

July 

August 

September 

October 

Novemlx?r 

December  1-17. 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


855 

3,820 

9,820 

13,610 

3,725 

2,720 

688 

740 

595 

500 


540 

500 

2,178 

4,482 

1,240 

625 

500 

462 

330 

310 


676 

1,118 

5.511 

8,867 

1,803 

1,101 

676 

540 

472 

424 


Total  in 
acre-feet. 


29,500 
66,520 
338,900 
627,000 
114,600 
67,700 
34.270 
33,200 
28,090 
14,300 


Run-off. 


1,255,000 


Second-feet 

per  square 

mile. 


0.176 
.291 

1.43 

2.31 
.485 
.286 
.150 
.140 
.123 
.110 


Depth  in 
inches. 


0.144 
.325 
1.65 
2.58 
.550 
.330 
.167 
.161 
.137 
.070 


GUNNISON  RIVER  AT  EAST  PORTAL  OF  GUNNISON  TUNNEL,  C;OLORAI>0. 

This  station  was  established  April  1,  1905,  and  replaces  the  Cimarron  station,  12  miles 

above.     It  is  located  about  100  yards  above  the  portal  of  the  tunnel  and  is  in  T.  49  N., 

.  R.  7  W.,  21  miles  by  wagon  road  from  Montrose.    The  object  of  the  station  is  to  determine  the 

volume  of  flow  of  the  river  at  this  point,  as  1,300  second-feet  will  be  diverted  by  the  Gunnison 

timnel  when  it  is  completed. 
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TTie  channel  is  straight  for  500  feet  above  and  300  feet  below  the  station.  The  banks  are 
steep,  rocky  mountain  sides,  and  do  not  overflow.  The  bed  of  the  .tream  is  composed  pri- 
marily of  solid  ledges  of  schists  with  a  shifting  deposit  of  gravel  and  sand  which  reaches  a 
depth  of  3  to  4  feet  at  low  water.  There  is  but  one  channel  at  all  stages.  The  current  is 
sluggish  at  low  water,  but  becomes  swift  during  high  water.  Gage  heights  range  from  5  to 
14  feet. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tag  line.  The  initial 
point  for  soundings  is  the  left  bank  at  high-water  mark  and  is  indicated  by  zero  on  tag  line. 

The  gage,  which  is  read  twice  daily  by  H.  L.  Daniels,  is  a  vertical  staff,  graduated  from 
zero  to  15  feet,  bolted  to  a  vertical  chff  on  the  right  bank  of  the  river  50  feet  upstream  from 
the  cable.  The  bench  mark  is  a  United  States  Geological  Survey  standard  aluminum  tablet 
set  in  a  rock  ledge  50  feet  south  of  the  mouth  of  Gunnison  tunnel ;  elevation  of  bench  mark 
above  the  zero  of  the  gage,  29.11  feet. 

Discharge  mectsurements  of  Gunnison  River  at  east  portal  of  Gunnison  tunnel,  Colorado,  in 

1905. 


Date. 


Hydrographer. 


Ifayl 

May27 - do 

June  3 1 do 

June  17 ' do 

Jane  20 1 do 

June  29 do 

July  6 ! do 

July  13 do 


O.  McDerralth.. 


Augusts.. 
August  11 . 
August  10 . 
August  28 . 


.do. 
.do. 
.do. 
.do. 


September  13 do. 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

1,301 

3.48 

9.05 

4,529 

1,793 

4.76  1 

11.80 

8,540 

2,105 

6.32 

12.80 

11,200 

1,758 

4.04  1 

11.25 

7,100 

1,649 

4.06 

10.60 

6,690 

1,410 

3.04 

9.25 

4,184 

1,166 

2.17 

7.60 

2,525 

1,054 

1.61 

6.85 

1,695 

1,091 

1.87 

7.12 

2,044 

917 

1.12 

6.00 

1,025 

860 

.89 

6.60 

763 

846 

.81 

5.50 

689 

806 

.71 

6.24 

575 

Daily  gage  JitigfUf  in  feet,  of  Gunnison  River  at  east  portal  of  Gunnison  tunnel,  Colorado,  for 

1905. 


Day. 


Apr. 


1                     

2.,                 

3 

4 

5 

6.               

7 1 

8                      1 

9.               

5.9 

10 ^ 

6.05 

11 

6.2 

12.                   

6?5 

13                  

6.1 

14 

6.15 

15 

6.0 

16                      

e6.1 

17 

6.18 

May.      June, 


8.95 

11.95 

9.05 

12.55 

8.65 

12.85 

8.1 

13.35 

7.8 

13.95 

7.6 

13.15 

7.6 

12.9 

7.9 

13.1 

8.4 

13.65 

8.75 

13.05 

7.95 

12.56 

7.8 

12.25 

8.0 

12.1 

7.9 

11.9 

8.05 

11.9 

8.48 

11.75 

9.5 

11.2 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

8.75 

7.86 

5.5 

5.55 

5.3 

5.2 

8.45 

7.4 

5.5 

5.35 

5.3 

5.4 

8.15 

7.15 

6.4 

5.3 

5.3 

5.6 

8.0 

7.05 

5.5 

5.3 

5.3 

5.6 

7.85 

6.8.5 

5.5 

5.25  1 

5.3 

6.6 

7.65 

6.76 

5.6 

6.2 

5.3 

5.6 

7.6 

6.65 

5.6 

5.2 

5.25 

5.7 

7.6 

6.4 

5.6 

5.2 

5.2 

6.0 

7.45 

6.2 

5.5 

6.2 

5.2 

6.0 

7.25 

0.2 

6.45 

5. 15 

5.2 

6.0 

7.05 

6.15 

5.35 

5.1 

5.2 

6.0 

7.0 

6.05 

5.3 

5.1 

5.1 

6.0 

6.85 

6.0 

5.25 

5.1 

5.1 

6.0 

6.8 

6.0 

5.2 

5.1 

5.0 

6.0 

6.8 

6.0 

5.2 

5.1 

5.1 

6.0 

6.8 

5.85 

5.2 

5.1 

6.05 

6.0 

6.8 

5.8 

6.15 

5.2 

5.1 

6.1 
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Daily  gage  height,  in  feel,  ofOunnison  River  at  east  ported  of  Ounniaon  tunnel ,  Colorado ,  in 

1905— Continued. 


Day. 

Apr. 

6.28 

6.42 

6.38 

6.2 

6.15 

6.2 

6.3 

6.4 

6.55 

6.82 

7.28 

7.8 

8.35 

Ma.. 

9.9 
10.5 
10.86 
11.15 
11.45 
11.95 
11.9 
11.7 
11.75 
11.75 
11.5 
10.75 
10.8 
10.9 

June. 

July.   1 

Aug. 

Sept. 

Oct. 

Nov. 

5.2 

5.15 

5.0 

5.1 

5.15 

5.2 

5.1 

5.1 

5.1 

5.2 

6.2 

6.2 

5.2 

Dec. 

18 

10.95 
10.65 
10.6 
10.5 
10. 15 
9.95 
9.85 
9.8 
9.75 
9.65  1 
9.6 
9.35 
9.05 

1 
6.8    ' 
6.7    I 
6.6    ' 
6.6 
6.6 
6.6 
6.6 
6.5 
6.5 
6.65 
6.5 
6.5 
6.9 
7.8 

5.7 

5.6 

5.6 

6.6 

5.5 

5.5 

5.5" 

5.65 

6.65 

5.« 

5.5 

6.7 

6.65 

6.6 

6.1 
6.1 
6.2 
5.2 
6.1 
6.1 
5.1 
5.1 
6.2 
6.1 
6.2 
5.2 
5.4 

5.2 

5.2 

5.2 

6.2 

6.2 

6.2 

5.25 

5.2 

5.3 

5.3 

5.3 

5.3 

5.3 

6.3 

6.5 

19..                                .          . 

6.5 

20 

6.5 

21 

6.6 

22 

6.6 

23 

6.5 

24 

6.3 

25 

6.3 

26.     ..                 

6.3 

27 

6.3 

28 '. 

6.3 

29 

6.3 

ao 

6.3 

31 

6.3 

GUNNISON  RIVER  NEAR  CORY,  COLO. 

This  station  was  established  April  30,  1903,  It  is  located  at  the  wooden  highway  bridge 
on  the  road  between  Delta  and  Cory,  Colo.,  about  6  miles  east  of  Delta. 

The  channel  is  over  200  feet  wide  and  is  straight  for  300  feet  above  and  500  feet  below  the 
station.  The  right  bank  is  abrupt,  high,  and  wooded,  and  does  not  overflow;  the  left  bank 
is  a  gradual  slope  of  cobblestones,  gravel,  and  sand  to  the  annual  flood  plain;  is  partly  cov- 
ered with  trees  and  underbrush,  and  overflows  at  extreme  high  water.  The  bed  of  the 
stream  is  composed  of  bowlders  and  cobblestones  and  is  permanent.  There  is  but  one 
channel  at  all  stages.  The  current  is  swift  at  high  water.  Gage*  heights  range  from  5  to  13 
feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge.  The 
initial  point  for  soundings  is  a  brass  tack  in  the  hand  rail  at  the  center  of  the  left  pier, 
downstream  side  of  bridge. 

A  standard  chain  gage,  which  was  read  twice  daily  during  1905  by  John  Shea,  is  located 
on  the  downstream  side  of  the  bridge  90  feet  from  the  right  bank.  The  gage  scale  reads 
from  zero  to  10  feet,  with  two  markers,  allowing  for  a  range  of  20  feet  in  gage  heights,  the 
second  marker  being  used  above  10  feet.  The  length  of  the  chain  from  the  end  of  the 
weight  to  the  center  of  the  second  marker  is  14.12  feet.  The  bench  mark  is  the  top  edge  of 
the  iron  rim  of  the  northwest  cylinder  pier,  downstream  side  of  bridge,  marked  with  whit© 
paint  at  the  point  of  B.  M.;  elevation  above  the  datum  of  the  gage,  17.59  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  100,  p  76;  133,  p  159. 
Discharge:  100,  pp  76,  93;  133,  p  160. 
Discharge,  monthly:  100,  p  78;  1^3,  p  161. 
Crage  heights:  100,  p  77:  133,  p  160. 
Rating  table:  100,  p  77;  133,  p  161. 
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DMuvrge  measurtmerUs  of  Gunnison  River  near  Cory^  Colo.,  in  1905. 


Date. 


Ilydrographer. 


April  la j  R.I.Meeker 

May« I  OroMcDermith. 

May  19 A.  A.  Weiland... 

May21 !  R.I.Meeker 

May  21 A.  A.  Weiland... 

May  31 do 

Junes I do 

June  13 ' do 

June  27 do 

July  11 do 

August  1....- do 

October2 R  I.Meeker 


Width. 


.\rea  of 

section. 


Mean 
velocity. 


Gage 
height. 


Dia- 
cliarge. 


Feet. 

Sq.ft. 

188 

760 

213 

1,090 

256 

1,682 

260 

1,785 

260 

1,78.5 

256 

1,688 

269 

2,066 

266 

1,893 

232 

1,329 

200 

852 

210 

942 

180 

566 

Ft. 


per  sec. 
2.70 
4.03 
7.88 
8.11 
8.04 
7.64 
8.86 
8.38 
5.57 
3.09 
3.46 
1.54 


Feet. 

Sec.-ft. 

6.85 

2,052 

8.20 

4.  .188 

10.95 

13.^^ 

11.35 

14.480 

11.25 

14.. 50 

10.95 

12.  SO 

12.20 

18.J20 

11.80 

16,^60 

9.45 

7.405 

7.30 

2.032 

7.70 

3, 1-63 

5.90 

870 

9. 
10. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
2D.. 
21.. 
22.. 
23.. 
M.. 
25.. 
».. 
27.. 
28.. 
29.. 
30.. 
31.. 


DaUy  gcuje  heighij  in  feet,  ofGunnlaon  Rimr  near  Cory,  Colo.,  for  1906. 


Day. 


1 

2 

3 

4 

5 

6 

7 


5.25 

5.3 

5.3 

5.4 

5.45 

5.45 

5.45 

5.4 

5.3 

5.3 

5.3 

5.25 

5.25 

5.25 

5.25 

5.3 

5.3 

5.4 

5.4 

5.4 

5.4 

5.4 

5.3 

5.35 

5.35 

5.3 

5.3 

5.35 

5.3 

5.4 

5.5 


Feb.  I  Mar. 


5.5 

5.5 

5.5 

5.5 

5.5 

5.4 

5.5 

5.4 

5.5 

5.5 

6.45 

5.4 

5.4 

5.5 

5.45 

5.4 

5.5 

5.5 

6.5 

5.45 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.5 

5.5 


5.6 

5.8 

5.8 

5.85 

5.85 

5.9 

6.0 

6.0 

5.9 

6.0 

6.0 

6.0 

6.0 

6.0 

e.Oi 

6.1 

6.1 

6.2 

6.3 

6.3 

6.3 

6.2 

6.2 

6.1 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 


Apr.       May.    June.'  July. 


6.0 

6.0 

6.0 

6.0 

5.9 

5.9 

5.9 

6.2 

6.65 

6.85 

6.85 

6.95 

6.95 

6.^5 

6.85 

6.95 

7.0 

7.05 

7.2 

7.15 

7.a5 

7.a'i 

6.^5 

7.25 

7.45 

7.5 

7.75 

8.3 

8.  a*) 

9.2.5 


9.8 
10.2 
9.5 
8.9 
8.5 
8.25 
8.4 
8.55 
9.3 
9.0 
8.65 
8.5.5 
8.7 
8.7 
8.75 
9.2 
10.2 
10.55 
11.1 
11.35 
11.5 
11.8 
12.2 
12.3 
11.9 
11.9 
11.05 
11.65 
10.85 
10.5 
10.95 


11.75 
12.15 
12.2 
12.7 
1.3.1 
12.7 
12.35 
12.8 
12.85 
12.63 
12.13 
11.93 
11.88  I 
11.53  I 
11.43  j 
11.28  ' 
10.88 
10.58  I 
10.48 
10.28 
10.06 
9.96  I 
9.81  ' 
9.76  ! 
9.56 
9.51 
9.41 
9.4     I 
9.1.5] 
8.9 


8.  .5.5 

8.4 

8.25 

7.95 

7.9 

7.8 

7.65 

7.55 

7.45 

7.3 

7.2.5 

7.2 

7.a5 

7.0 

7.0 

6.9 

6.8 

6.8 

6.75 

6.75 

6.7 

6.7 

6.75 

6.7 

6. 75 

6.8 

6.85 

6.9 

7.tt5 

7.4 


Aug      Sept  1   Oct.   I  Nov       Dec 


7.6 

7.35 

7.a5 

7.0 

6.9 

6.75 

6.  .55 

6.5 

6.45 

6.45 

6.4 

6.4 

6.4 

6.4 

6.3 

6.2 

6.0 

6.0 

6.0 

5.9 

5.8 

.5.8 

5.8 

5. 75 

5.7 

5.7 

.5.7 

5.8 

5.8 

5.85 

5.8 


5.8 

5.85 

5.85 

5.95 

5.8 

6.8 

5.8 

5.85 

5.8 

5.8 

5.75 

.5.7 

5.75 

5.7 

5.7 

5.7 

5.7 

5.8 

5.7 

.5.75 

.5.75 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

.5.7 

.5.7 

5. 75 


5.8 

5.8 

5.8 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.6 

5.6 

5.6 

5.6 

5.6.5 

5.75 

5.7 

5.75 

5.8 

5.8 

.5.8 

5.8 

5.8 

5.7 

5.7 

.5.7 

5.7 

5.7 

5.7 

.5.7 

5.75 


5.7 
5.75 
5.7 
5.7 
5.7 
6.6 
5.6 
.5.6 
5.6 
5.6 
5.6 
5.6 
6.55 
5.65 
.5.5 
5.6 
5.6 
5.6    f 
5.6 
.5.5     j 
5.5     1 
5.5 
5.5 
5.5     ' 
5.5     \ 

5.5  ] 
5.  .55 

5.6  j 
5.5 
5.45 


5.35 

5.3 

5.3 

6.3 

6.4 

5.4 

5.4 

5.45 

5.4 

5.3 

5.3 

5.35 

6.35 

5.4 

5.4 

5.4 

6.4 

5.4 

5.4 

5.4 

5.45 


6.  .50 
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Station  rating  taUe  for  Gunnison  Ri'i^r  near  Cory,  Colo. ,  from  January  1  to  December  21 ,  1905. 


Gage, 
height. 

Discharge. 

Gaee 
height. 

Dischaige. 

Gage 
he^t. 

Feel. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feel. 

SecoTid-feel. 

Feet. 

Second-feet. 

5.20 

430    1 

6.60 

1,630 

8.00 

3,810    1 

9.80 

8,490 

5.30 

480 

6.70 

1,750 

8.10 

4,010    1 

10.00 

9,180 

5.40 

630 

6.80 

1,870 

i        8.20 

4,210 

10.20 

9,910 

5.50 

590 

6.90 

2,000 

8.30 

4,410 

10.40 

10,660 

5.60 

660 

7.00 

2,130 

8.40 

4,620 

10.60 

11,450 

5.70 

730 

7.10 

2,270 

8.50 

4,840 

10.80 

12,280 

5.80 

810 

7.20 

2,420 

8.60 

5,070 

11.00 

13,130 

5.90 

900 

7.30 

2,570 

8.70 

5,300 

11.20 

14,000 

6.00 

990 

7.40 

2,730 

8.80 

5,540 

11.40 

14,880 

6.10 

1,090 

7.50 

2,900 

8.90 

5,790 

11.60 

15,790 

6.20 

1,190 

7.60 

3,070 

9.00 

6,050 

11.80 

16,730 

6.3(3 

1,290 

7.70 

3,250 

9.20 

6,600 

12.00 

17,700 

6.40 

1,400 

7.80 

3,430 

9.40 

7,190 

'6.50 

1,510 

'•" 

3,620 

9.60 

7,820, 

^  Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  dischaige 
measurements  made  during  1904-1905.  It  is  fairly  well  defined  above  gage  height  5.9  feet.  Above  gage 
height  12  feet  the  rating  curve  is  a  tangent,  the  difference  being  500  per  tenth. 

Estimated  monthly  discharge  of  Gunnison  River  near  Cory^  Colo.,  for  1905. 
[Drainage  area,  5,233  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August....' 

September 

October 

November 

December  1-21. 


The  period . 


Discharge  in  second-feet. 


Maximum. 


590 

590 

1,290 

6,745 

19,200 

23,200 

5,420 

3,070 

945 

810 

770 

560 


Minimum. 


Mean. 


455 

530 

660 

900 

4,310 

5,790 

1,750 

730 

730 

660 

560 

480 


503 

563 

1,013 

2,251 

10,320 

14,110 

2,643 

1,306 

775 

744 

645 

517 


Total  in 
acre-feet. 


30,930 
31,270 
62,290 
133.900 
634,600 
839,600 
162,500 
80,300 
46,120 
45,750 
38,380 
21,530 


Run-off. 


Second-feet 

r  sou 

mile, 


per  square 
iil( 


0.096 

0.106 

0.194 

0.430 

1.97 

2.70 

0.505 

0.250 

0.148 

0.142 

0.123 

0.099 


2,127,000  I 


Depth  in 
inches. 


0.111 

0.112 

0.224 

0.480 

2.27 

3.01 

0.582 

0.288 

0.165 

0.164 

0.137 

0.077 


GUNNISON  RIVER  AT  WHITEWATER,  COLO. 

This  station  was  regularly  established  April  10  1902,  incomplete  series  of  gage  heights 
having  been  obtained  during  1895,  1897,  and  1901.  It  is  located  at  the  steel  wagon  bridge 
constructed  by  the  State  of  Colorado  at  a  point  about  one-half  mile  above  the  railroad 
station  at  Whitewater,  on  the  Denver  and  Rio  Grande  Railroad.  It  was  intended  that  this 
station  should  replace  that  formerly  maintained  on  the  Gunnison  at  Grand  Junction,  which 
was  abandoned  on  account  of  conditions  that  rendered  accurate  gagings  impossible. 

The  channel  is  straight  for  1,000  feet  above  and  500  feet  below  the  station.  The  cross 
section  at  the  bridge  is  282  feet  wide,  is  uniform  in  area,  and  is  clean.  The  right  bank  is  of 
alluvial  material,  with  abrupt  slopes  about  14 feet  high;  the  left  bank  is  of  the  same  materiali 
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but  slopes  more  gently  and  overflows  at  extreme  high  water.  The  bed  of  the  stream  is 
composed  of  cobblestones,  coarse  gravel,  and  sand,  and  is  fairly  permanent.  At  the  center 
of  the  cross  section  the  current  is  broken  by  cylindrical  piers  and  old  sheet  piling,  and  a 
small  area  adjacent  to  these  fills  in  with  silt  at  low  water  but  scours  out  during  high  wat^r. 
There  is  but  one  channel  at  all  stages.  The  current  is  moderate  at  low  water  but  swift  at 
high.    Gage  heights  range  from  3.5  to  14  feet. 

Discharge  meiisurements  are  made  from  the  downstream  side  of  the  two-span  steel  bridge. 
A  stay  line  is  used  at  high  water.  The  initial  point  for  soundings  is  the  edge  of  the  capstone 
of  the  left  masonry  abutment  on  the  downstream  side  of  the  bridge. 

The  gage,  which  was  read  twice  daily  during  1905  by  James  Page,  was  originally  of  wire, 
and  was  located  on  the  downstream  side  of  the  right  span.  On  April  8,  1904,  the  old  gage 
was  replaced  by  a  new  chain  gage  with  the  same  datum.  The  gage  scale  is  graduated  from 
zero  to  10  feet,  with  two  markers,  giving  a  range  of  20  feet  in  gage  heights.  The  length  of 
the  chain  from  the  end  of  the  weight  to  the  center  of  the  first  marker  is  21.59  feet.  The 
second  marker  is  11.59  feet  from  end  of  weight  and  is  used  when  gage  heights  are  above  10 
feet.  The  bench  mark,  established  July  3,  1904,  is  a  standard  United  States  Geological 
Survey  iron  bench-mark  post  located  about  40  feet  southeast  of  the  east  end  of  the  bridge; 
it  is  stamped  4,653.6  feet  above  sea  level;  the  elevation  of  the  bench  mark  above  the  datum 
of  gage  is  6.83  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Sur\-ey  (Bull=Bulletin;  WS= Water-Supply  Paper): 

Description:  Bull  140,  p  189;  W.S  16.  p  140;  66,  p  94;  85,  p  42;  100,  pp  64-65;  133,  p  162. 

Discharge:  WS  85,  p  43;  100,  p  65;  133,  p  163. 

Discharge,  monthly:  WS  85,  p  44;  100,  p  67;  133.  p  164. 

Gage  heights:  WS  16.  p  140;  66,  p  95;  85,  p  43;  100,  p  66;  133,  p  163. 

Rating  table:  WS  85,  p  44;  100,  p  66;  133.  p  164. 


Discharge  measuremtrUs  of  Gunnison  River  ai  WhilevxUer^  Colo..,  in  1905. 


Date. 


March  30 

May21 

May  22 

Jane  4 

July  12 

Augiast  11 .  ... 
September  28 . 


Hydrographer. 


R.  I.  Meeker. 

do 

do 

do 

do 

do 

do 


Width. 


Feet. 
246 
275 
275 
275 
262 
253 
205 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.'ft. 

.  «7 

2.17 

4.25 

1,050 

2,744 

6.76 

11.95 

18,560 

2,797 

7.22 

12.15 

20,210 

3,092 

8.08 

13.25 

25,000 

978 

2.68 

5.62 

2,622 

601 

1.95 

4.45 

1,345 

513 

1.66 

3.90 

824 

Daily  gage  height,  in  feet,  of  Gunnison  River  at  Whitewater,  Colo.,  for 

1905. 

Day. 

Apr. 

4.3 

4.3 

4.  .''5 

4.25 

4.4 

4.25 

4.2 

4.5 

4.85 

5.1 

5.55 

May. 

June. 

July.  '    Aug. 

Sept. 

Oct. 

1 

2 

3 

9.4 
10.1 
9.6 
8.85 
8.35 
7.75 
7.a5 
7.95 
8.7 
8.8 
8.35 

ll.r.5 

12.45 

12.75 

13.15 

13.  W 

13. 6 

1.3.05 

13.2 

13.5 

13.5.5 

12.95 

7.  7           0. 4 
7.  .35         6. 15 
7. 1           5. 65 
G.  85         .'i  3 

4.0 

4.05 

3.9 

3.95 

4.6 

4.4 

4.45 

4.35 

4.25 

4.2 

4.05 

4.G5 
4.65 
4  45 

4 

4.35 

5                     .... 

6.55 

5  15 

4  25 

6     

6.45 
6.25 
6.05 
6.05 
5.95 
5.8 

5.05 

5.05 

4.95 

4.75 

4.6 

4.45 

4.2 

7 

4.25 

8 

115 

9 

4.06 

10 

4.0 

11 

3.95 
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Daily  gage  height,  in  feet,  of  Gunnison  River  at  Whitewater,  Colo.,  for  1905 — Continued. 


12. 

13. 

14. 
15. 

16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 


Day. 


Apr. 


5.8 

5.7 

5.55 

5.4 

5.3 

5.55 

5.75 

5.75 

5.9 

5.75 

5.5 

5.65 

5.75 

6.05 

6.4 

6.7 

7.35 


May. 


29 

1      8.1 

30 

1 
«.«.'• 

3. : .----.-.---  ---^ 

i 

7.95 
7.8 
7.85 
7.8 
8.35 
9.4 
10.3 
10.9 
11.6 
11.95 
12.15 
12.6 
12.75 
12.55 
12.45 
12.35 
12.05 
11.3 
10.65 
10.95 


June.     July 


12.5 
12.25 
12.05 
11.85 
11.7 
11.1 
10.45 
10.15 
9.9 
9.6 
9.35 
9.15 
9.05 
8.8 
8.75 
8.5 
8.4 
8.2 
8.0 


uly. 

Aug. 

5.65 

4.55 

5.5 

4.55 

5.5 

4.5 

5.4 

4.45 

5.45 

4.4 

5.35 

4.25 

5.35 

4.1 

5.15 

4.0 

5.15 

3.95 

5.1 

3.9 

5.1 

3.8 

5.1 

3.7 

5.05 

3.85 

4.85 

3.8 

4.65 

3.85 

4.7 

3.95 

4.7 

3.85 

4.65 

3.8 

5.0 

3.95 

5.8 

4.05 

Sept. 


4.05 

4.0 

3.9 

3.8 

3.8 

3.8 

3.75 

3.7 

3.7 

3.75 

3.75 

3.75 

3.7 

3.8 

3.95 

3.95 

3.9 

4.35 

4.55 


Oct. 

3.0 
3.9 
3.9 
4.0 
3.95 
4.0 
4.05 
4.2 
4.15 
4.15 
-     4.0 
4.3 
4.3 
4.25 
4.3 
4.25 
4.3 
4.25 
4.25 
4.25 


Station  rating  table  for  Gunnison  River  at  Whitewater,  Colo.,  from  April  1  to  May  1,  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Ga«e 
height. 

Discharge. 
Second-feet. 

Gaffe 
height. 

Discharge. 

Fed. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

4.00 

695 

5.20 

1,860 

6.40 

3,530 

7.60 

5.610 

4.10 

765 

5.30 

1,985 

6.50 

3,690 

7.70 

5,800 

4.20 

840 

5.40 

2,110 

6.60 

3,850 

7.80 

5,990 

4.30 

920 

5.50 

2,240 

6.70 

4,010 

7.90 

6,190 

4.40 

i,oa5 

5.60 

2,370    ' 

6.80 

4,180 

8.00 

6,400 

4.50 

1,095 

5.70 

2,505 

6.90 

4,350 

8.20 

6,830 

4.60 

1,190 

5.80 

2,640 

7.00 

4,520 

8.40 

7,300 

4.70 

1,290 

5.90 

2,780 

7.10 

4,690 

8.60 

7,810 

4.80 

1,395    1 

6.00 

2,920 

7.20 

4,870 

8.80 

8,350 

4.90 

1,505 

6.10 

3,070 

7.30 

5,050 

9.00 

8,910 

5.00 

1,620 

6.20 

3,220 

7.40 

5,230 

9.20 

9,490 

5.10 

1,740 

6.30 

3,370 

7.50 

5,420 

9.40 

10,090 

.•^oTE.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  discharge 
measurements  made  during  1904-5     Below  7.8  feet  the  table  is  the  same  as  for  1904. 
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Station  rating  faUe  for  Gunnison  River  al  Whitewaff.r,  Colo.,  from  May  2  to  October  31, 1906. 


If -1 

Discharge. 

'     Gaffe 
height. 

Discharge. 

Oa«^ 
height. 

Dischaiige. 
Second-feet. 

Gage 
height. 

Discharge. ' 

Second-Jeet. 

Feet. 

SecoTid-Jret., 

Feet. 

Second-feet. 

3.70 

720 

5.20 

2,085    ' 

b.70 

4,280 

9.40 

10,180 

3.80 

705 

5.30 

2,205 

6.80 

4,450 

9.60 

10,750 

3.90 

870 

5.40 

2.330 

6.90 

4,625 

9.80 

11,340 

4.00 

MO 

5.50 

2,460    1 

7.00 

4,800    1 

10.00 

11,960 

4.10 

1,030 

6.60 

2,590 

7.20 

5,160 

10.20 

12,600 

4.20 

1,115 

5.70 

2,725 

7.40 

5,540 

10.40 

13,250 

4.30 

1,200 

5.80 

2,865 

7.60 

5,930 

10.60 

13,920 

4.40 

1,290 

5.90 

3,010 

7.80 

6,a40 

10.80 

14,610 

4.50 

1,380 

6.00 

3,160 

8.00 

6,760 

^      11.00 

15,^20 

4.60 

1,470 

6.10 

3,310 

8.20 

7,200 

11.50 

17,180 

4.70 

1,565 

0.20 

3.465 

8.40 

7,650 

12.00 

19,240 

4.80 

1,660 

6.30 

3,620 

8.60 

8,120 

12.50 

21,520 

4.90 

1,760 

6.40 

3,780 

8.80 

8,600 

13.00 

23,920 

5.00 

1,860 

6.50 

3,945 

9.00 

9,100 

1       13.50 

28,370 

5.10 

1,970 

6.60 

4,110 

9.20 

9,630 

i 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  la  based  on  discharge 
measurements  made  during  1904-1905,  and  is  fairly  well  defined. 

Estimated  monthly  dvfcharge  of  Gunnison  River  at  WhiteitxUer,  Colo.,  for  1006. 
[Drainage  area.  7,868  square  miles.] 


Month. 


April 

May 

June , 

July 

August 

September. . 
October 


Tlie  period . 


Discharge  in  second-feet. 


Maximum. 


7,945 
22,710 
28,080 
6,130 
3,780 
1,470 
1,518 


Minimum.  '    Mean. 


»40 

6,030 

6,760 

1,518 

720 

720 

870 


2,494 
12, 720 
16.810 

2,783 

1,429 
962 

1,103 


Total  In 
acre-feet. 


148,400 
782,100 
1,000,000 
171,100 
87,860 
57,240 
67,820 


Run-ofT. 


2,315,000 


Second-feet 

per  square 

mile. 

.317  1 
1.62 
2.14 
.354 
.182 
.122 
.140 


Depth 
inches. 


.354 
1.87 
2.39 
.408 
.210 
.136 
.161 


NORTH  FORK  OF  GUNNISON  RI\  KR  NEAR  IIOTCIIKI8S,  COLO. 

This  station  was  established  April  13,  1904.  [t  i.s  located  4  miles  below  Ilotohkias,  Colo., 
on  the  ranch  of  L.  Gorsuch,  and  replaces  the  station  maintained  during  1903  at  the  high- 
way bridge  one-half  mile  east  of  Hotchkiss  and  abandoned  because  of  unsatisfactory  con- 
ditions. 

The  channel  is  180  feet  wide  and  is  straight  for  800  feet  both  above  and  below  the  station. 
The  banks  are  composed  of  alluvial  material  and  are  not  liable  to  overflow.  The  bed  of 
the  stream  is  composed  of  large  and  small  cobblestones,  with  some  gravel,  and  changes 
only  during  extreme  high  water.  There  are  two  channels  at  low  water,  divided  by  a  bar; 
at  high  stages  there  is  but  one  channel.  The  current  is  swift  at  all  stages.  Gage  heights 
range  from  1  foot  to  6  feet. 

Discharge  measurements  are  made  by  means  of  a  cable  and  caf,  the  property  of  the 
observer.  The  initial  point  for  soundings  is  near  the  left  end  of  the  cable  and  is  marked 
"zero"  on  the  tag  line.     A  stay  line  40  feet  upstream  is  used  during  high  water. 

The  gage,  which  was  observed  during  1905  by  L.  Gorsuch,  is  an  inclined  timber,  gradu- 
ated from  ssero  to  7  feet,  and  is  located  on  the  right  bank  about  800  feet  downstream  from 
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the  cable.  The  bench  mark  is  a  point  on  a  large  bowlder  on  the  right  bank  of  the  stream 
about  50  feet  to  the  right  of  the  gage,  designated  by  a  circle  of  white  paint  and  marked 
"B.  M.;"  elevation  above  the  zero  of  the  gage,  9.34  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  'So.  133,  United  States  Geological  Survey,  pages  167-170. 

Discharge  measurements  of  North  Fork  of  Gunnison  River  near  HotchJcisti,  Colo.,  in  1905. 


Date. 


April  11... 
May  7  . . . . 
May  20 . . . 
June  2. . . . 
June  14... 
June  28... 
July  12.... 
August  2 . 
October  3 . 


Ilydr^grapher. 


Width. 


Area  of        Mean 


R.I.Meeker 

OroMcDermlth. 
A.  A.  Welland... 

...do 

....do 

do 

do 

do 

R.  I.Meeker 


Feet.       Sq.ft.     Ft.  per  sec. 

160  204  3.78 

164  I  365  4.94 

175  I  714  :  7.80 

175  608  I  8.12 

170  I  583  6.59 

170  374  4.49 

143  187  3.42 

115  !  122  *  2.52 

65       48  2.35 


Gage 


Dis- 


section,    velocity,      height.  |  charge. 


eet. 

Sec.-ft. 

3.10 

771 

3.9.5 

1,802 

5.40 

5,570 

5.30 

5.671 

4.70 

3,843 

3.60 

1,682 

2.60 

639 

2.2 

308 

1.78 
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Daily  gage  height,  in  feet,  of  North  Fork  of  Gunnison  River  near  Hotchkiss,  Colo.,  for  1906. 


Day. 


10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29. 
30. 
31. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.  '  Sept.     Oct.     Nov.     Dec. 


2.3 

2.3 

2.3 

2.3 

2.35 

2.35 

2.38 

2.4 

2.4 

2.4 

2.4 

2.38 

2.35 

2.35 

2.32 

2.3 

2.3 

2.35 

2.35 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2.'-) 

2.25 

2.3 

2.35 

2.3.5 

2.a5 

2.35 


2.3 

2.32 

2.35 

2.4 

2.4 

2.4 

2.35 

2.3 

2.25 

2.25 

2.25 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2.5 

2.28 

2.3 

2.3 

2.32 

2.25 

2.25 

2.28 

2.28 

2.25 

2.3 


2.6 

2.75 

2.8 

2.7 

2.6 

2.6 

2.6 

2.58 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.58 

2.65 

2.68 

2.7 

2.6 

2.62 

2.62 

2.58 

2.52 

2.5 

2.5 

2.5 

2.6 

2.58 

2.52 

2.5 

2.52 


Ji  I 


2.62 

2.6 

2.58 

2.55 

2.65 

2.65 

2.85 

3.02 

3.15 

3.28 

3.3 

3.35 

3.35 

3.35 

3.25 

3.32 

3.32 

3.35 

3.52 

3.35 

3.28 

3.32 

3.32 

3.55 

3.68 

3.62 

3.82 

4.2 

4.4 

4.65 


5.0 

5.32 

4.65 

4.2 

4  05 

3.85 

3.92 

4.35 

4.75 

4.35 

4.1 

4.15 

4.25 

4.15 

4.25 

4.6 

5.08 

5.38 

6.6 

5.7 

5.7 

5.9 

6.0 

6.0 

5.7 

5.7 

5.65 

5.  .55 

4.95  I 

4.65  I 

5.25 


5.45 

5.55 

5.45 

5.8 

5.95 

5.45 

5.45 

5.45 

5.7 

5.45 

5.25 

5.1 

5.05 

4.95 

4.9 

4.7 

4.5 

4.35 

4.15 

4.02 

3.95 

3.78 

3.72 

3.72 

3.7 

3.6 

3.5 

3.55 

3.42 

3.35 


3.25 

3.2 

3.02 

2.95 

2.95 

2.9 

2.82 

2.85 

2.75 

2.72 

2.62 

2.58 

2.52 

2.5 

2.48 

2.42 

2.4 

2.32 

2.3 

2.3 

2.22 

2.2 

2.18 

2.1 

2.08 

2.05 

2.0 

1.98 

1.95 

2.1 

2.45 


2.45 

2.3 

2.18 

2.1 

2.05 

2.0 

2.0 

1.92 

1.88 

1.78 

1.78 

1.82 

1.88 

1.82 

1.78 

1.72 

1.62 

1.52 

1.42 

1.42 

1.4 

1.35 

1.3 

1.22 

1.2 

1.22 

1.4 

1.42 

1.4 

1.3.5 

1.35 


1.28 

1.18 

1.16 

1.20 

1.26 

1.32 

1.42 

1.48 

1.4 

1.35 

1.32 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.32 

1.3 

1.3 

1.3 

1.3 

1.32 

1.42 

1.48 

1.5 

1.5 

1.55 

1.82 


1.88 

1.8 

1.78 

1.7 

1.7 

1.7 

1.7 

1.68 

1.65 

1.65 

1.65 

1.65 

1.65 

1.7 

1.7 

1.7 

1.75 

1.78 

1.68 

1.65 

1.6 

1.65 

1.72 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.72 

1.8 


1.8 
1.8 
1.75 
1.75 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.65 
.1.65 
1.65 
1.72 
1.75 
1.8 
1.8 
1.76 
1.7 
1.65 
1.68 
1.82 
1.78 
1.68 
1.78 
1.95 
2.0 
1.85 
1.8 


1.76 

1.7 

1.7 

1.7 

1.75 

1.75 

1.75 

1.8 

1.8 

1.82 

1.82 

1.88 

1.88 

1.88 

1.92 

1.92 

1.96 

1.95 

1.95 

1.96 

2.05 

2.05 

2.05 

2.15 

2.15 

2.15 

2.22 

2.2 

2.2 

2.2 

2.25 


Note.— No  ice  record. 
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Station  rating  table  for  North  Fork  of  Gunnison  River  near  Hotchkias,  Ccih.,  from  Januwy  1  to 

May  16, 1905. 


Gage, 
hei^t. 

Feet. 

Discliaiige. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 

height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Second-feet. 

Second-feet. 

2.20 

120 

3.10 

790 

4.00 

2,200 

4.90 

4,290 

2.30 

150 

3.20 

920 

4.10 

2,400 

5.00 

4,570 

2.40 

190 

3.30 

1,050 

4.20 

2,010 

5.10 

4,850 

2.50 

240 

3.40 

1,190 

4.30 

2,820 

5.20 

5,140 

2.60 

300 

3.50 

1,340 

4.40 

3,040 

5.30 

5,440 

2.70 

370 

3.60 

1,500 

4.50 

3,270    , 

5.40 

6,740 

2.80 

460 

3.70 

1,660    1 

4.60 

3,510 

2.90 

t             560     1 

3.80 

1,830 

4.70 

3,760    1 

3.00 

1         ®^^  •! 

3.90 

2,010 

4.80 

4,020 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1905.  It  is  well  defined  between  gage  heights  2.2  feet  and  3.1  feet.  Above 
gage  height  3.5  the  table  is  uncertain. 

Station  rating  lahU  for  North  NorJc  of  Gunnison  River  near  Hotchkiss,  Colo.,  from  May  17  to 

December  SI,  1905. 


Oa«e 
height. 

Discharge. 

GaKe 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-}  eet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

0 

2.10 

260 

3.20 

1.280 

4.60 

3,680 

1.10 

2    1 

2.20 

320 

3.30 

1,410    ' 

4.80 

4,150 

1.20 

8 

2.30 

390 

3.40 

1,540 

5.00 

4,640 

1.30 

18 

2.40 

460 

3.50 

1,680 

5.20 

6,140 

1.40 

32 

2.50 

540 

3.60 

1,830 

5.40 

5,660 

1.50 

50 

2.60 

630 

3.70 

1,980 

5.60 

6,190 

1.60 

75 

2.70 

720 

3.80 

2,140    , 

5.80 

6,740 

1.70 

106 

2.80 

820 

3.90 

2,310 

6.00 

7,300 

1.80 

135 

2.90 

930 

4.00 

2,480 

1.90 

170 

3.00 

1,040 

4.20 

2,850    ' 

2.00 

210 

3.10 

1,160 

4.40 

3,250 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
maisurements  made  during  1905.    It  is  well  defined  above  gage  height  1.7  feet. 

Estimated  monthly  discharge  of  North  Fork  of  Gunnison  River  near  HotchkisSy  Colo.,  for  1905. 
[Drainage  area,  850  square  miloa.] 
Discharge  in  second-feet  | 


Month. 


January ' 

February 

March 

April 

May 

June 

July 

August 

September 

October '. | 

November 

December 

The  year | 


Maximum. 

190 

190 

460 

3,635 

7,300 

7,  IfiO 

500 
142 
ir)3  I 
210 
35.5 


Minimum.  ,    Mean. 


120 

120 

240 

252 

1.920 

1,475 

190 

8 

5 

75' 
90  I 
105 


159 

140 

292 
1,102 
4, 470 
3,980 

577 

125 
27.5 

108 

121 

199 


Total  in 
acre-feet. 


9,777 

8,108 

17,950 

09,140 

275,200 

237,200 

35,480 

7,  t)S«i 

l.«i3<. 

0, 041 

7,200 

12, 240 


Run-off. 


Second-feet 

per  square 

mile. 


0.187 
.172 
.344 
1.37 
6.27 
4. 09 
.  ti70 
.147 
.032 
.127 
.142 
.234 


Depth  in 
inches. 


0.210 

.179 

.397 

1.53 

0.08 

5.23 

.783 

.170 

.030 

.146 

.158 

.270 


7,300  1 


6  948 


8,300  1.12  16.20- 
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CIMARRON   CREEK  AT  CIMARRON,  COLO. 

Cimarron  Creek  rises  in  the  extreme  southwestern  part  of  Gunifison  County  and  flows 
northward  to  its  point  of  junction  with  Gunnison  River.  The  drainage  area  is  entirely 
mountainous.  During  the  summer  and  fall  short,  heavy  rainstorms  occur  frequently,  and 
the  rapid  run-off  induced  by  the  steep  slopes  of  the  basin  causes  sudden  fluctuations  in  gage 
heights. 

The  gaging  station  was  established  April  28, 1903.  It  is  located  at  Smith's  private  bridge, 
1,000  feet  south  of  the  Denver  and  Rio  Grande  Railroad  station  at  Cimarron,  in  T.  48  N., 
R.  6  W.,  and  about  1  mile  above  the  mouth  of  Cimarron  Creek. 

The  channel  is  straight  for  100  feet  above  and  250  feet  below  the  bridge.  Both  banks  are 
low,  rocky,  and  partly  wooded  and  have  not  been  known  to  overflow  during  the  past  t«n 
years.  The  bed  of  the  stream  is  composed  of  bowlders  and  cobblestones  and  is  very  rough, 
but  is  stable.  The  gradient  is  steep,  though  somewhat  uneven.  At  low  water  there  is  but 
one  channel.  At  high  water  there  are  two  channels  divided  by  the  central  pier  of  the  bridge. 
The  current  is  always  rapid.  Gage  heights  range  from  1.5  to  4  feet.  Accurate  measure- 
ments are  difficult  to  secure  on  account  of  the  roughness  of  the  section  and  the  swift  and 
irregular  velocities. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  footbridge,  which  is 
supported  by  two  log  abutments  and  one  log  crib  pier  in  the  center  of  the  stream.  The 
initial  point  for  soundings  is  the  left  abutment  on  the  downstream  side  and  is  marked  zero 
on  the  bridge.  The  bridge  was  washed  away  in  June,  1905,  but  was  replaced  shortly  after- 
wards at  a  greater  elevation. 

The  gage,  which  was  read  during  1905  by  J.  L.  Linscott,  is  a  vertical  staff  graduated  from 
zero  to  6  feet,  spiked  to  the  face  of  the  left  abutment  of  the  bridge  on  the  downstream  side. 
The  bench  mark  consists  of  two  nails  driven  into  the  root  of  a  cottonwood  tree  50  feet  west 
of  gage;  elevation  above  the  zero  of  the  gage,  8.24  feet.  This  station  was  discontinued 
December  31, 1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey : 

Description:  100,  pp  82-83;  133,  p  165. 

Discharge:  66,  p  55;  85,  p  77;  100,  pp  83,  94;  133,  p  165c 

Discharge,  monthly:  100,  p  84;  133,  p  167. 

Gage  heights:  100,  pp  8^-84;  133,  p  166. 

Rating  table:  100,  p  84;  133.  p  166. 

Discharge  measurements  of  Cimarron  Creek  at  Cimarrony  Colo.,  in  1906. 


Date. 


Ilydrographer. 


April  1 R.  I.  Meeker 

May  11 Oro  McDermith. 

May  23 A.  A.  Weiland. . . 

R.I.  Meeker 

A.  A.  Weiland... 

....do 


May  23. . . . 

June  6 

June  19... 

July  18 ' do 

August  11 do 

Octobers R.  I.  Mi^ikcr 


Width, 


Area  of 
section. 


20 
45 
108 
103 
140 
103 
28 
23 
18 


Mean 
velocity. 

Gag© 
height. 

Dis- 
charge. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

2.20 

1.70 

44 

3.33 

2.30 

153 

0.67 

3.50 

720 

6.65 

3.48 

685 

7.76 

4.20 

1,087 

5.99 

3.45 

617 

3.00 

2.00 

84 

2.30 

1.85 

53 

1.72 

1.65 

31 
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DaUy  gage  height ,  in  feet  y  of  Cimarron  Creek  at  Cimarron,  Colo,,  for  1905. 


Day. 

Mar. 

1     

2 ' 

3 

4 

5 '     

6* ' 

7 1 

8 1 

9                       

10 

18 

11 

1.6 

12 

1.75 

13  .                  .... 

1.72 

14 

17ft 

15 

1.78 

IC 

1.78 

17 

1.76 

18 

1.78 

19 

1.8 

20 

1.82 

21 

1.72 

22 

1.8 

23 

1.7 

24 

1.78 

25 

1.8 

26 

.77 

27            

1.8 

28 

1.75 

29 

1.75 

30 

1.78 

31 

1.8 

Apr.       May.   [    June.     July.       Aug.    i   Sept. 


I.ft5 
1.68  ' 
1.68  I 
1.75  I 
1.68 
1.68  , 

i.a5| 
1.78; 

1.82  I 

1.82 

1.82  ! 

1.78  ' 

1.72 

1.75  ' 

1.65 

1.7    ' 

1.82 

1.82 

1.85 

1.78 

1.68 

1.78 

1.82 

1.78 

1.8 

1.8.5 

1.92 

2.25 

2.3 

2.4 


2.65 

2.82 

2.5 

2.38 

2.35 

2.28 

2.2 

2.2 

2.62 

2.28 

2.3 

2.28 

2.38 

2.3 

2.42 

2.85 

2.d5 

3.0 

3.1 

3.1 

3.28 

3.55 

3.65 

3.4 

3.3 

3.5 

3.55 

3.5 

3.22 

3.2 

3.45 


3.7 

3.85 

3.92 

4.1 

4.25 

4.1 

4.1 

4.08 

4.12 

4.03 

4.0 

3.91 

3.82 

3.8 

3.87 

3.65 

3.52 

3.53 

3.37 

3.33 

3.3 

3.3 

3.13 

.3.2 

3.23 

3.1 

3.07 

3.05 

2.97 

2.95 


I 


2.85 

2.77 

2.75 

2.5 

2.6 

2.55 

2.55 

2.55 

2.4 

2.45 

2.4 

2.35 

2.3 

2.25 

2.3 

2.15 

2.1 

2.0 

2.13 

2.3 

2.15 

2.15 

2.03 

1.9 

2.1 

2.1 

2.2 

2.15 

2.95 

2.85 

2.73 


2.5 
2.3  I 
2.25  I 
2.17  j 
2.1  i 
2.07  [ 
2.0    j 

2.05  1 

i.s  t 

1.7  I 
1.85  I 
1.8 

1.8  ! 
1.77  I 
1.73  ' 
1.7    I 
1.67 
1.7 
1.57 
1.63 
1.6 

1.6  I 
1.63 
1.63  I 
1.63 
1.6 
1.0 
1.63 
1.65 
1.7 
1.73  j. 

I 


1.63 

1.6 

1.63 

1.6 

1.63 

1.73 

1.63 

1.57 

1.6 

1.57 

1.6 

1.6 

1.6 

1.63 

1.5 

1.47 

1.5 

1.63 

1.63 

1.67 

1.55 

1.6i 

1.6^ 

1.61 

1.77 

1.67 

1.63 

1.7 

1.77 

2.a'> 


1.77  I 

1.87  j 

1.65  ' 

..9    I 

1.65  I 

1.65 

1.63 

1.6    I 

1.65  I 

1.65 

1.6 

1.55 

1.57 

1.55 

1.6 

1.6 

1.63 

1.6 

1.63 

1.6 

1.6 

1.63 

1.87 

1.63 

1.53 

1.63 

1.65 

1.63 

1.65 

1.65 

1.7 


Nov. 

1.63 

1.65 

1.65 

1.63 

1.65 

1.65 

1.57 

1.65 

1.57 

1.56 

1.63 

1.53 

1.57 

1.6 

1.57 

1.57 

1.6 

1.67 

1.53 

1.57 

1.63 

1.55 

1.55 

1.5 

1.55 

1.53 

1.63 

1.67 

1.65 

1.65 


Dec. 


.65 


Note.— River  frozen  daring  December. 


Station  rating  table  for  Cimarron  Creele  at  Cimarron,  C do.,  from  March  10  to  December  1, 

1905. 


hei^. 

Discharge. 

Oagp 
height. 

Discharge. 

height. 

Discharge. 
Second-feet., 

Gage 
height. 

Feet. 

Discharge. 

Fea. 

Second-feet., 

Feet. 

SecoTid-feet. 

Feet. 

Second-feel. 

1.50 

22    1 

2.  .30 

152 

3.10 

473 

3.90 

973 

1.60 

28    1 

2.40 

181 

3.20 

526 

4.00 

1,050 

1.70 

37    1 

2.50 

213 

3.30 

582 

4.10 

1,130 

1.80 

49 

2.60 

247 

3.40 

640    1 
700    ' 

4.20 

1,213 

1.90 

a5 

2.70 

285 

1        3.50 

4.30 

1,.300 

2.00 

83 

2.80 

327 

3.60 

763 

2.10 

105    ! 

2.90 

373 

1        3.70 

830 

2.20 

126    1 

3.00 

422 

3.80 

900 

Note. — The  above  table  is  applicable  only  for  opfn-channel  cond  t  ons.     It  :.s  1  ased  on  d  scharge 
measurements  made  during  1904-1905.    It  is  well  defined  between  gage  heights  1.7  feet  and  3.5  feet. 
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Estimated  morUhly  discharge  of  Cimarron  Creek  at  Cimarron,  Colo.,  for  1905. 
[Drainage  area,  210  square  miles.] 


Month. 


March  10-31 . 

April 

May 

June 

July 

August 

September. . 

October 

November.., 


The  period. 


Discharge  in  second-feet. 


Maximum. 


52 
181 
796 
1,256 
397 
213 


32 


Minimum. 


28 
32 
126 
397 
65 
26 
20 
24 
22 


Mean. 


44.5 
57.5 

389 

796 

185 
59.4 
32.4 
33.4 
26.7 


Total  in 
acre-feet. 


1,942 
3,422 
23,920 
47,360 
11,380 
3,652 
1,928 
2,054 
1,589 


97,250 


Run-off. 


Second-feet 
•  sc 
mil 


per  square 
nile. 


.212 
.274 
1.85 
3.79 
.881 
.283 
.154 
.159 
.127 


Depth  in 
inches. 


.173 
.303 
2.13 
4.23 
1.02 
.326 
.172 
.183 
.1  2 


UNCOMPAHGRB  RIVER  NEAR  COLONA,  COLO. 

This  station  was  established  April  9,  1904.  It  is  located  at  the  private  road  bridge  of 
J.  M.  Duckett,  in  T.  47  N.,  R.  8  W.,  one-half  mile  above  Eldredge  siding  on  the  Denver 
and  Rio  Grande  Railroad  f.nd  3  miles  above  Colona,  Colo.  It  is  best  reached  by  drivirg 
from  Montrose.  The  station  replaces  one  that  was  established  August  10,  1903,  at  Kettle  s 
bridge,  1  mile  south  of  Colona,  to  take  the  place  of  the  original  station,  which  was  locat'Cd 
one-half  mile  northeast  of  Colona.  Both  of  these  stations  were  abandoned  because  of 
unsatisfactory  conditions. 

The  channel  is  straight  for  a!j<.nt  300  feet  above  and  below  the  station.  The  banks  are 
about  4  feet  high,  are  rocky  and  partly  wooded,  and  neither  is  subject  to  overflow.  The 
bed  of  the  stream  is  composed  of  large  and  small  cobblestones,  and  a  loose  deposit  of  silt 
shifts  along  each  side.  There  is  but  one  channel  at  all  stages  and  the  current  is  swift. 
Gage  heights  range  from  0.5  foot  to  4  feet.  Accurate  measurements  are  difficult  to  secure 
on  account  of  the  rough  bed  and  steep  gradient  of  the  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  46.2-foot  single-span 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  downstream 
edge  of  the  left  abutment. 

The  gage,  which  was  read  during  1905  by  Miss  Clara  Duckett,  is  an  8-foot  board  graduated 
from  zero  to  7  feet.  It  was  .spiked  vertically  to  the  upstn^am  side  of  the  left  abutment. 
The  high  water  of  June,  1905,  caused  the  pier  to  sink  0.18  foot  dunng  July,  and  on  August 
14,  1905,  the  gage  was  moved  to  the  downstream  side  of  the  left  pier  and  set  at  the  original 
datum.  The  bench  mark  is  the  upper  edge  of  a  large  screw  set  about  3  feet  above  the 
ground  in  an  8-inch  willow  tree  75  feet  south  and  upstream  from  the  right  end  of  the  bridge;* 
elevation,  9.97  feet  above  the  zero  of  the  gage. 

Infonnation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description :  100,  pp  72-73 :  133.  pp  171-172. 

Discharge:  100,  p.  73;  133,  p  172.  * 

Discharge,  monthly  :  100,  p  75 ;  133,  p  174. 

Gage  heights :  100,  p  74  ;  133,  p  173. 

Rating  tables :  100,  pp  74-75 ;  133,  pp  173-174 
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Discharge  measttrements  of  Uncompahgre  River  near  CdUma,  Colo.,  in  1906. 


Date. 


Hydrographer. 


April  13 R.I.Meeker 

May  3 ;  Oro  McDerraith . 

May  18 A.  A.  Weiland... 


May  29... 

June  8 

June  21... 

Julys 

July  24... 
August  7. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.\ugust  14 1 do 

October  1 R.I.Meeker. 


Width 


I  Area  of 
I  section.  ; 


Feet. 

Sq.ft. 

46 

49 

47 

91 

47 

110 

47 

114 

47 

170 

47 

129 

47 

98 

47 

76 

47 

73 

47 

&3 

43 

57 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Ft.  per  sec. 

Feet. 

Sec 

-ft 

2.84 

1.10 

139 

4.27 

1.90 

389 

4.88 

2.30 

637 

4.94 

2.20 

564 

8.15 

3.75 

1,384 

6.38 

2.80 

822 

4.95 

2.12 

485 

3.92 

1.72 

298 

3.96 

1.72 

T8» 

3.39 

1.40 

214 

3.25 

1.56 

186 

DaUy  gage  height,  in  feet,  of  Uncompahgre  River  near  CoUma,  Colo.,  for  1906. 


Day. 

Feb. 

Mar. 

1.2 
1.15 
1.15 
1.0 
1.1 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.9 
.95 
1.0 
1.0 
1.0 
.95 
1.0 
1.15 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 

Apr. 

May. 

June. 

July. 

2.62 
2.42 
2.32 
2.27 
2.22 
2.07 
1.82 
1.82 
1.92 
1.92 
1.87 
1.82 
1.82 
1.92 
2.02 
1.82 
1.82 
1.82 
1.87 
■  2.02 
1.87 
1.87 
1.72 
1.82 
1.72 
1.72 
1.87 
1.97 
2.47 
2.87 
2.47 

Aug. 

1.87 

1.97 

1.97 

1.82 

1.82 

1.82 

1.72 

1.72 

1.72 

1.62 

1.52 

1.47 

1.47 

1.6 

1.6 

1.6 

1.4 

1.4 

1.35 

1.2 

1.2 

1.2 

1.1 

1.1 

1. 1 

1.1 

1.1 

1.25 

1.15 

1.35 

1.45 

Sept. 

1.2 

1.2 

1.2 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.15 

1.15 

1.2 

1.2 

1.15 

1.25 

1.1 

1.15 

1.15 

1.2 

1.1 

1.15 

1.15 

1.0 

1.05 

1.0 

1.0 

1.15 

1.3 

1.15 

Oct. 

1.47 
1.22 
1.27 
1.22 
1.27 
1.27 
1.27 
1.22 
1.22 
1.22 
1.12 
1.12 
1.17 
1.12 
1.07 
1.22 
1.22 
1.22 
1.22 
1.22 
1.22 
1.12 
1.12 
1.22 
1.17 
0.97 
1.02 
1.07 
J. 12 
1.12 
1.17 

Nov. 

1.06 
1.11 
1.11 
1.11 
0.96 
l.Ol 
.96 
1.01 
1.01 

Dec. 

1 

1.05 

1.1 

1.0 
.95 
.95 

1.0 

1.05 

1.15 

1.2 

1.3 

1.3 

1.3 

1.15 

1.0 

1.0 

1.0 

1.2 

1.2 

1.4 

i.zr> 

l..'T> 

1.2 

1.7 

1.2 

1.3 

1.45 

1.75 

1.9 

2.1 

2.1 

2.2 

2.25 

1.9 

1.85 

1.75 

1.7 

1.65 

1.75 

1.9 

1.75 

1.7 

1.75 

1.8 

1.7 

1.8 

2.15 

2.6 

2.65 

2.55 

2.55 

2.5 

2.9 

2.9 

2.9 

2.9 

2.75 

2.8 

2.75 

2.3 

2.2 

2.65 

2.95 

3.25 

3.4 

4.2 

4.1 

4.0 

4.0 

4.1 

4.2 

4.0 

4.0 

4.0 

4.1 

4.05 

4.0 

3.8 

3.4 

3.5 

3.0 

3.4 

3.2 

?.95 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.8 

0.96 

2 

.96 

3 

4 

5 

0.7 
.75 
.75 

6... 

7 

8 

9 

10 

.96      ... 

11 

1.01  '     ... 

12 

l.OI    

13.             

.96 

14 

.96  1     - 

15 

1.01 
.96 
.96 
1.01 
1.01 
.96 
.96 
1.01 
.96 
1.06 
1.06 
1.06 

16                  

17 

18 

19 

.8 

.8 

.85 

.85 

.9 

.9 

.9 

.8 

.8 

.9 

20 

21 

22 

23 

24 

25 

26 

27 

.96  1 

28 

.96  ' 

29 

1.01  1 

30 

1.01 

31 

Note.— River  frozen  February  12-18. 
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Staiion  rating  table  for  Uncompahgre  River  near  Cohna,  Colo.,  from  February  5  to  December 

2,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 
1.60 

Discharge. 

Second-feet. 
275 

Gage 
height. 

Feet. 
2.50 

Discharge. 

Second-fe^. 
645 

Feet. 
0.70 

Second-feet. 
75 

.80 

85 

1.70 

310 

2.60 

695     , 

.90 

100 

1.80 

345 

2.70 

750 

1.00 

120 

1.90 

380 

2.80 

805 

1.10 

140 

2.00 

420 

2.90 

860 

1.20 

165 

2.10 

460 

3.00 

920 

1.30 

190 

2.20 

505 

3.10 

980 

1.40 

215 

2.30 

550    ' 

3.20 

1,040 

1.50 

245 

2.40 

595 

3.30 

1,100 

Gage 
height. 


Discharge. 


Feet. 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 


Second-feet. 
I  1.165 
i  1,235 
1.305 
1,380 
1,460 
1,540 
1,625 
1,710 
1,800 


Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1"04-1905.    It  is  fairly  well  defined  between  gage  heights  1.2  feet  and  3.8  feet. 

Estimated  monthly  discharge  of  Uncompahgre  River  near  Colona,  Colo.y  for  1905. 
[Drainage  area,  433  square  miles.] 


Month. 


February.  17  days. 

March  

April 

May 

June 

July 

August 

September 

October 

November 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


100 
165 
460 
860 
1,800 
844 
408 
202 
236 
143 


75 
100 
110 
293 
805 
317 
140 
120 
114 
112 


85.8 
122 
197 
543 
1.279 
436 
246 
161 
161 
121 


Total  in 
acre-feet. 


2,893 
7.501 
11,720 
33,390 
76.110 
26.810 
15,130 
9,580 
9,900 
7,200 


200,200 


Run-off. 


Second-feet    r»^,.*»,i« 
per  square    ^J^iL 
mile.  »"^'^«'- 


0.198 
.282 
.455 
1.25 
2.95 
1.01 
.568 
.372 
.372 
.279 


0.125 
.325 
.508 
1.44 
3.29 
1.16 
,655 
.415 
.429 
.311 


UNCOMPAHGRE  RIV  ER  AT  MONTROSE,  COLO. 

This  station  was  established  April  22,  1903.  It  is  located  at  the  iron  highway  bridge 
west  of  Montrose  and  one-fourth  mile  west  of  the  Denver  and  Rio  Grande  Railroad  near 
Haskell  Park. 

The  channel  is  straight  for  100  feet  above  and  300  feet  below  the  bridge.  The  right  bank 
is  of  earth;  the  left  bank  is  of  earth  below  the  bridge,  but  above  the  bridge  is  the  steep 
slope  of  a  shale  bluff.  Both  banks  are  liable  to  overflow  at  extreme  high  water.  The  bed 
of  the  stream  is  composed  of  cobblestones  and  gravel  and  is  quite  rough.  There  is  but  one 
channel  at  all  stages,  broken  during  high  water  by  the  left  pier  of  the  bridge.  The  higher 
portion  of  the  left  side  of  the  channel  is  covered  with  undergrowth  which  obstructs  the  flow 
during  high  stages.     The  current  is  rapid  at  all  times.     Gage  heights  range  from  2  to  6  feet. 

Discharge  measurements  are  made  from  either  side  of  the  bridge.  The  initial  point  for 
soundings  is  at  the  inner  edge  of  the  lower  cylinder  bridge  pier  at  the  right  bank. 

The  gage,  which  was  read  twice  daily  during  1905  by  Herbert  Reeves,  is  a  vertical  staff, 
graduated  from  zero  to  8  feet,  spiked  to  a  wing  dam  20  feet  above  the  bridge.  The  zero  of 
this  gage,  which  was  established  April  15,  1904,  is  1.45  feet  higher  than  that  of  the  original 
gage  which  it  replaced.  The  bench  mark  consists  of  two  nails  driven  into  a  blaze  on  the 
root  of  a  Cottonwood  tree  50  feet  to  the  right  of  the  gage;  elevation,  8.61  feet  above  the 
zero  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  50,  p  379-380;  100,  p  70;  133,  p  175. 
Discharge:  WS  50,  p  380;  66,  p  98;  100,  p  70;  133,  p  175. 
Dlflcharjre,  monthly:  Ann  22,  iv,  p  392;  WS  100,  p  72;  133,  p  177. 
Gage  heights:  WS  11,  p  69;  50,  p  380;  100,  p  71;  133,  p  176. 
Rating  Ubies:  WS  52,  p  520;  100,  pp  71-72;  133,  p  176. 

Discharge  measurements  of  Uncompahgre  River  at  Montrose ^  Colo.,  in  1906. 


Date. 


April  13. 

May  9 

May  25 

June  4 

June  24 

July  3 

July  21 

August  8 

September  30.. 


Hydrographer. 


R.I.Meeker 

OroMcDermith. 
A.  A.  Wfelland.. 

R.I.  Meeker 

A.  A.  WcUand... 

....do 

do 

....do 

....do 


Width 


Feet. 
36 
37 
43 
91 
40 
35 
32 
35 
34 


Area  of 


Mean 


Oa 


section,     velocity,      height,      charge, 


Dis- 


Sqjt. 
40 

Ft.  per  sec. 
2.72 

66 

4.21 

120 

5.64 

218 

6.78 

96 

5.33 

64 

2.89 

48 

1.98 

44 

1.73 

44 

2.93 

Feet. 
2.40 
3.22 
4.30 
5.38 
3.73 
2.57 
2.05 
1.95 
2.45 


Sec.-ft. 
109 
278 
677 
1,479 
512 
185 
95 
76 
129 


DaUy  gage  height,  in  feet, 

of  Uncompahgre  River  at  Montrose,  Colo.,  for 

1906. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.35 

2.38 

2.3 

2.28 

2.3 

2.32 

2.25 

2.38 

2.32 

2.2 

2.22 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.35 

2.4 

2.55 

2.6 

2.45 

2.48 

2.4 

2.32 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.25 

2.21 

2.2 

2.2 

2.2 

2.3.5 

2.25 

2.45 

2.3,5 

2.  as 

2.32 
2.25 
2.22 
2.3 

2.28 

2.4 

2.4 

2.32 

2.15 

2.35 

2.35 

2.5 

2.55 

2.5 

2.45 

2.4 

2.4 

2.4 

2.2.5 

2.02 

2.02 

2.02 

2.0 

2.0 

2.0 

2.0 

2.02 

2.25 

2.35 

2.5 

2.8.5 

3.85 

3.88 

3.7 

3.7 

4.25 

3.6 

3.2 

3.08 

2.7 

2.55 

2.45 

2.5 

2.55 

2.75 

3.3 

3.35 

3.62 

3.62 

3.65 

3.5 

3.6 

3.6 

3.75 

3.85 

3.92 

4.48 

4.5 

4.55 

4.45 

4.25 

4.1 

4.0 

4.05 

3.9 

4.15 

4.8 

5.0 

5.8 

5.65 

5.15 

5.55 

5.5 

5.25 

5.a5 

5.25 

5.0 

4.85 

4.7 

4.» 

4.6 

4.45 

4.3 

4.3 

3.45 

3.35 

3.45 

3.4 

3.5 

3.45 

3.55 

3.7 

3.4 

3.25 

3.2 

3.35 

3.3 

2.4 

2.2 

2.15 

2.3 

2.35 

2.4 

2.25 

2.15 

2.15 

2.15 

2.25 

2.1 

2.15 

2.25 

2.15 

2.0 

1.95 

2.4 

2.0 

2.2 

2.05 

2.05 

1.97 

1.95 

2.0 

2.15 

2.75 

2.83 

2.8 

2.33 

2.05 

2.1 

2.0 

1.95 

2.0 

2.05 

1.93 

2.0 

2.03 

1.93 

1.93 

2.25 

2.0 

1.95 

1.93 

1.9 

1.73 

1.63 

1.57 

1.55 

1.45 

1.43 

1.45 

1.35 

1.4 

1.4 

1.85 

l.,53 

1.37 

1.37 

1.4 

1.23 

1.57 

1.73 

1.47 

1.33 

1.5 

1.4 

1.47 

1.5 

1.4 

1.45 

1.57 

1.5 

1.5 

1.5 

1.47 

1.35 

1.45 

1.4 

1.25 

1.4 

1.4 

1.43 

1.53 

1.47 

1.43 

1.33 

1.55 

1.87 



1.9 

1.77 

1.5 

1.45 

1.45 

1.35 

1.35 

1.4 

1.2 

1.2 

1.2 

1.2 

1.2 

1.23 

1.23 

1.2 

1.2 

1.17 

1.23 

1.17 

1.17 

1.23 

1.35 

1.35 

1.4 

1.45 

1.3.5 

1.5 

1.5 

1.45 

1.37 

1.33 

1.43 

1.33 

1.45 

1.45 

1.43 

1.4 

1.45 

1.4 

1.4 

1.4 

1.3 

1.2 

l..%5 

1.5 

1.3.5 

1.45 

1.35 

1.45 

1.35 

1.25 

1.3 

1.55 

1.5 

1.65 

1.65 

1.75 

1.7 

1 .  75 

2.05 

2.25 

2    .              ... 

2.25 

3 

2.45 

4 

5 

2.35 
2.35 

6 

2.25 

2.3 

8                   .     . 

2.15 

9  ...           

2.15 

10     

2.a5 

11 

2.25 

12 

2.3 

13              ' 

2.35 

14            ' 

2.3 

15 ' 

2.25 

16 ' 

2.1 

17 ' 

2.2 

18                '-- 

2.3 

19 

20 

21 

22 

23              

2.25 

2.3 

2.3 

2.35 

2.3 

2.28 

2.3 

2.2 

2.2 

2.2 

2.22 

2.22 

2.2 

2.2 

2.2 

2.22 

2.2 

2.25 

2.25 

2.22 

2.22 

2.3 

2.35 

2.2 

2.3 

2.35 

2.25 

24           

2.3 

25         

2.2 

26 

2.1 

27 

2.05 

28               

2.05 

29         

2.05 

30 

2.1 

31 

2.15 

Note. — River  frozen  January  li-i7   February  14-19. 
IRB  175—06 9 
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Station  rating  table  for  Uncompahgre  River  at  Montrose,  Colo.,  from  January  1  to  June 

3,  1905. 


Ga«e 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischai^. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

67 

2.80 

184 

3.60 

412 

4.40 

717 

2.10 

60 

2.90 

207 

3.70 

446 

4.50 

765 

2.20 

82 

3.00 

231 

3.80 

481 

4.60 

817 

2.30 

96 

3.10 

257 

3.90 

516 

4.70 

874 

2.40 

111 

3.20 

285 

4.00 

652 

4.80 

936 

2.50 

127 

3.30 

315    ; 

4.10 

590 

4.90 

1,004 

2.60 

144 

3.40 

346    ! 

4.20 

630 

5.00 

1,080 

2.70 

163 

3.50 

379 

4.30 

672 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904^.    It  is  fairly  well  defined  between  gage  heights  2  feet  and  4.3  feet. 

Station  rating  taUe  for  Uncompahgre  River  at  Montrose,  Colo.,  from  June  4,  to  Decem- 
ber 31,  1905. 


Gage 
heigbW 

Discharge. 

height. 

Discharge. 

Gage 
height. 

Dlschaige. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

6    1 

2.00 

86 

3.00 

288 

4.00 

595 

1.10 

10 

•2.10 

100 

3.10 

315 

4.20 

671 

1.20 

14 

2.20 

116 

3.20 

343 

4.40 

755 

1.30 

19 

2.30 

133 

3.30 

371 

4.60 

850 

1.40 

25 

2.40 

151 

3.40 

400 

4.80 

970 

1.50 

32    1 

2.50 

170 

3.50 

430 

5.00 

1,125 

1.60 

40    ' 

2.60 

191 

3.60 

461 

5.20 

1,300 

1.70 

50 

2.70 

213 

3.70 

493 

5.40 

1,500 

1.80 

61 

2.80 

237 

3.80 

626 

5.60 

1,725 

1.90 

73 

2.90 

262 

3.90 

660 

5.80 

1 

1,970 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1904-5.  It  is  well  defined  between  gage  heights  2  feet  and  4  feet.  Below 
1.9  the  table  is  very  uncertain.    The  table  has  been  extended  beyond  these  limits. 

Estimated  mxmthly  discharge  of  Uncompahgre  River  at  Montrose,  Colo.,  for  1905. 
[Drainage  area,  565  square  miles.] 


Month. 


January  (23  days) . . 
February  (22  days)  . 

•March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


The  period . 


Discharge  In  second-feet. 


Maximum. 


108 
96 
144 
446 
791 
1,970 
386 
138 
69 
73 
93 
160 


Minimum. 


82 
82 
82 
57 
119 
343 
80 
22 
16 
13 
14 
93 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


93.1 
83.8 
99.7 

115 

433 

873 

140 
64.4 
30.1 
23.3 
31.2 

121 


4,247 
3,657 
6,130 
6,843 
26,620 
51,950 
8,608 
3,960 
1,791 
1,433 
l,&'i6 
7,440 


124,500 


.165 
.148 
.176 
.204 
.766 
1.55 
.248 
.114 
.053 
.041 
.055 
.214 


Depth  in 
inches. 


.141 
.121 
.203 
.228 
.883 
1.73 
.286 
.131 
.059 
.047 
.061 
.247 
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UNCOMPAHGRE  RI^TJR  AT  DELTA,  COLO. 

This  station  was  established  April  29, 1903.  It  was  originally  located  at  a  highway  bridge 
one-fourth  mile  above  the  Denver  and  Rio  Grande  Railroad  bridge,  but  on  November  17, 

1903,  the  station  was  removed  to  the  Denver  and  Rio  Grande  Railroad  bridge,  one-fourth 
mile  northwest  of  the  Denver  and  Rio  Grande  Railroad  station,  in  order  that  the  measured 
discharge  of  the  river  might  include  the  mill-ditch  waste.  Excluding  the  discharge  of  sea- 
sonal high  water  in  May  or  June  apd  an  occasional  rise  from  local  storms,  the  water  passing 
this  station  is  entirely  seepage  water  from  irrigation  above. 

The  channel  at  the  gage  rod  and  the  bridge  below  is  a  long  gentle  curve.  The  right  bank 
is  of  earth,  is  high  and  clean,  and  is  not  subject  to  overflow.  The  left  bank  is  also  of  earth 
and  is  clean;  but  it  is  low  and  may  overflow  during  extreme  high  water.  The  bed  of  the 
stream  is  composed  of  earth  and  fragments  of  rock  and  is,  fairly  permanent.  There  is  but 
one  channel  at  all  stages.  The  current  is  sluggish  at  low  and  swift  at  high  water.  Gage 
heights  range  from  0.6  foot  to  4  feet. 

Discharge  measurements  were  originally  made  from  the  highway  bridge,  to  which"  the 
first  gage  was  attached,  or  by  wading  near  the  gage.     From  November  17, 1903,  to  May  2, 

1904,  measurements  were  made  from  the  Denver  and  Rio  Grande  Railroad  bridge.  After 
the  latter  date  measurements  were  made  from  the  single-span  road  bridge  100  feet  below  the 
new  gage.  The  initial  point  for  soundings  is  the  fac«  of  the  left  abutment  at  the  down- 
stream side  of  the  road  bridge  and  is  marked  by  a  brass-headed  nail  in  the  hand  rail.  At 
low-water  measurements  are  made  by  wading  near  the  bridge. 

Gage  readings  at  this  station  are  made  by  Michael  O'Rourke.  The  first  gage  at  the  rail- 
road bridge  was  a  vertical  rod  nailed  to  a  12-inch  pile  on  the  downstream  side  of  the  bridge. 
It  read  from  1  foot  to  6  feet.  Readings  were  taken  from  this  gage  until  April  21 ,  1904,  when  a 
new  gage  was  installed  on  the  right  bank  45  feet  east  of  the  center  of  the  Denver  and  Rio 
Grande  Railroad  track  at  the  south  approach  to  the  bridge.  There  is  no  definite  and  constant 
relation  between  the  new  and  old  rods  as  the  cross  sections  are  not  identical.  The  new  gage 
isan  inclined  rod, graduated  up  to  6  feet.  The  bottom  of  the  rod  rests  on  the  river  bottom  and 
is  held  in  place  by  six  2-  by  4-inch  timbers  driven  firmly  into  the  bank.  The  bench  mark  for 
the  vertical  gage  was  a  cross  on  the  top  of  the  lower  chord  of  the  bridge  over  the  gage  rod ; 
its  elevation  was  8.75  feet  above  the  zero  of  the  gage.  The  bench  mark  for  the  inclined  gage 
is  a  point  marked  with  black  paint  and  the  letters  "B.  M.,"  on  the  surface  of  the  northeast 
comer  of  the  stone  abutment  where  the  south  end  of  the  steel  bridge  rests,  on  the  down- 
stream side;  elevation,  736  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papi^rs 
of  the  United  States  Geological  Survey : 

Description:  100.  p  67;  133,  pp  177-178. 
Disch&r^:  66,  p  98;  100,  p  68;  133.  p  178. 
Discharge,  monthly:  100,  p  69;  133,  p  180. 
Gage  heights:  100.  p  68;  133,  p  179. 
Rating  Ubles:  100.  p  69;  133,  pp  179-180. 


Date. 


Discharge  measurements  of  Uncompahgre  River  at  Delia ^  Colo.,  in  1906 
Hydrographer. 


April  12 . . , 

Mays 

May  19... 
May  31 . . . 
Jane  12... 

June  26 

Jaly  11... 
July  31... 
October  2. 


R.I.Meeker 

Oro  McDermith . 
A.  A.  Welland... 

....do 

....do 

....do 

.'...do 

....do 

R.  I.  Meeker 


Width. 


Feet. 
58 
64 
64 
64 
64 
64 
49 
47 
50 


Area  of 
section. 


Sq.ft. 
64 

no 

179 
145 
240 
122 
38 
40 
44 


Mean     |     Gage     |      Dis- 
veloclty.  I  height.   ,  charge. 


Ft.  per  sec. 

Feet. 

Sec.-ft. 

1.78 

1.45 

114 

2.21 

2.05 

243 

4.95 

3.30 

887 

3.23 

2.42 

469 

5.88 

3.90 

1,411 

2.93 

2.22 

.358 

.5.3 

.m 

20 

.62 

.90 

25 

.82 

1.00 

36 
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Daily  gage  height,  in  feet,  of  Uncompahgre  River  at  Delta,  Colo.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 
May.    June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.6 

1.8 

1.74 

1.8 

1.76 

1.57 
1.58 
1.64 
1.60 
1  7.1 

2.0 

2.22 

2.07 

2.08 

1.98 

1.47 
1.52 
1.61 
1.45 

2.62 

3.08 

2.94 

2.39 

2.06 

1.78 

1.72 

1.87 

2.0 

1.91 

1.67 

1.5 

1.43 

1.38 

1.32 

1.55 

2.52 

2.94 

3.34 

3.54 

3.5 

3.54 

3.68 

3.76 

3.58 

3.53 

3.41 

3.26 

2  96 

2.92 

3.28 

3.44 

3.66 

4.2 

4.2 

3.79 

4.0 

4.23 

4.38 

3.97 

3.88 

3.7 

1.48 
1.32 
1.06 
.96 
.92 
.88 
.78 

1.14 
.98 
.9 
.84 
.8 
.82 
.88 

0.76 
.72 
.71 

.  76 
.87 
.86 
.87 
.8 
•81 
.84 
.84 
.79 
.78 
.76 
.76 
.76 
.7 
.77 
.78 
.79 
.82 
.82 
.83 
.84 
.78 
92 

0.99      0.8 
.96        .81 
.91  1      .82 
.88        .83 
.86         -84 

1.49 

2 '. 

1.5 

3 

1.47 

4 

1.5 

5 

1.53 

6 

1.8     '     1  BA 

1,84  !    1  2.'l 

.78 
.82 

.84 
.86 

1.5 

7 

1.84 

1.62 

1.64 

1.54 

1.5 

1.58 

1.5 

1.39 

1.35 

1.79 

1.76 

1.67 

1.59 

1.53 

1.49 

1.47 

1.47 

1.49 

1.5 

1.53 

1.58 

1.5 

1.5 

1.56 

1.59 

1.59 

1.47 

1.45 

1.46 

1.54 

1.58 

1.48 

1.47 

1  43 

1.2 

1.4 

.1.42 

1.49 

1.46 

1.44 

1.22 

1.13 

1.13 

1.03 

1.04 

0.95 

.98 

1.06 

.96 

.87 

.88 

.87 

.82 

.78 

.76 

1.65 

2.23 

2.42 

1.49 

8 

.81  '       -82 

.84         .86 
.84          M 

1  6 

9 

.81 
.8 
.8 
.77 
7«^ 

.81 

.78 

.78 

.81 

.8 

.81 

.79 

.72 

.69 

.69 

.71 

.72 

.72 

.73 

.73 

.73 

.72 

.78 

1.63 

10 

.84 
.82 
.83 

.83 
.82 

1-57 

11 

1.54 

12 

1  48 

i'S 

.82         .86 
.82  1      .85 
.82  ,       -84 

1.53 

14 

3.57  j      .76 
3.54  1       -76 

1.63 

15 

1.68 

16 1 

3.45 

3.15 

3.03 

3.0 

2.8 

2.68 

2.43 

2.2 

2.22 

2.14 

2.12 

2.08 

2.04 

\  fQ 

.73 
.71 
.7 
.68 
.68 
.7 
.74 
.74 
.69 
.66 
.67 
.7  . 
.68 
.7 
1.21 

.82 

.8 

.78 

.79 

.83 

.82 

.81 

.82 

.&3 

.8 

.82 

.82 

.84 

.79 

.78 

-.8 

.85 
.91 
.9 
.89 
.9 
.91 
.9 
.88 
.88 
.93 
1.0 
1.13 
1.25 
1.29 
1.28 

1  62 

17 

i 

1.63 

18 

j 

1.69 

19 

1  69 

20 

1  64 

21...; 

1.7 

22.   .. 

1.56 
1.6 
1.62 
1.61 
1.62 
1.6 
1.56 
1.5 
1.56 
1.56 

1.68 
1.66 
1.63 
1.66 
1.69 
1.75 
1.85 

1  77 

23 

1  88 

24 

1  94 

25..., 

26 

27 

77  '        Xi 

28 

.74 

.77 
.77 
.76 

.84 
.84 
.85 

29 

30 

2.59  1     17 

31.. 

2.56 

Note.— River  frozen  January  8-21  and  February  15-21. 

Station  rating  (able  for  UncompaAgre  River  at  Delta,  Colo.,  from  January  1  to  December 

SI,  1905. 


Gage 
height. 

Discharge. 

i      Gage 
height. 

1 
Discharge. 

Feet. 

Second-feet. 

Fret. 

Second-feet. 

0.60 

3 

1.60 

150 

.70 

8 

1.70 

180 

.80 

15 

1.80 

210 

.90 

24 

1.90 

240 

1.00 

35 

2.00 

275 

I.IO 

50 

2.10 

315 

1.20 

65 

2.20 

355 

1.30 

85 

2.30 

395 

1.40 

105 

2.40 

440 

1.50 

125 

2.  .50 

4&')     ! 

Gage 
height. 

Discharge. 

hci^t. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.60 

535 

3.60 

1,145 

2.70 

685 

3.70 

1,220 

2.80 

640 

3.80 

1,295 

2.90 

695 

3.90 

1,376 

3.00 

750 

4.00 

1,465 

3.10 

810 

4.10 

1,535 

.  3.20 

870 

4.20 

1,620 

3.30 

935 

4.30 

1,710 

3.40 

1,005 

4.40 

1,800 

3.50 

1,075 

Note.— The  above  table  is  applicable  only  (or  open-channel  conditions, 
measurements  made  during  1904-1905,  and  is  not  well  deDned. 


It  is  ha.sed  on  discharge 


Digitized  by 


Google 


COLORADO   RIVKR. 


127 


Estimated  monthly  discharge  of  Uncompahgre  River  at  Delia,  Colo.,  for  1905. 
[Drainage  area,  1,130  square  miles.] 


Month. 


January  1-7;  22-31 . . . 
February  1-14;  22-28. 

Mareh 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Discharge  in  second-feet. 


Maximum.  Minimum.  <    Mean. 


_l- 


The  period . 


222 

225 

363 

449 

1.265 

1,782 

121 

56 

20 

34 

83 

254 


125 

»5  t 
111  ' 

89  ] 

180  I 

6 

8 

«i 

14  , 

15  I 

119  I 


167 

157 

161 
88.1 

597 

894 
21.0 
15.3 
15.8 
18.1 
27.9 

15«i 


Total  in 
acre-feet. 


5,631 

6,539 

9,900 

5,242 

36.710 

5.3,200 

1,291 

941 

940 

1,113 

1,660 

7.426 

130,600 


Run-olT. 


Second-feet 

per  square  I 

mile. 


Depth  in 
inches. 


0.148 
.139 
.142 
.078 
.528 
.791 
.019 
.014 
.014 
.016 
.025 

.  i;« 


0.094 
.109 
.164 
.087 
.609 
.882 
.022 
.016 
.016 
.018 
.028 
.123 


MI8C^EL.L.ANEm^S  MEA.SURKMENTS. 

The  following  miscellaneous  measurements  were  made  in  the  Gunnison  River  hasin  in 
1905: 

Miscellaneous  discharge  measurements  made  in  Gunnison  River  drainage  hcutin  in  1905. 


Date^ 


August  10 
August  22 
August  22 


Stream. 


Locality. 


Ix)tis  Creek Just  above  mouth 

East  River 1  milo  below  Hrush  Creek  . . 

Slate  River I  mile  bplow  Crested  Butte, 

Colo. 


Width. 

Feet. 
14 
40 
60 


A»-ea  of 
section. 

Mean 
velocity. 

Sq.ft. 

1 
Ft.per  sec 

13 

1.92 

34 

1.88 

34 

1.12 

Dis- 
charge. 


Sec.-ft. 
25 
64 
38 


COLORADO  RIVER  DRAINAGE  BASIN  BETWEEN   JUNCTION  OF 
GRAND  AND  GREEN  RIVERS  AND  YUMA. 

COLORADO   RIVER. 
BESCRIPTIOX  OF  RIVER. 

From  the  junction  of  Grand  and  Green  rivers  the  Colorado  flov^s  south  westward,  passes 
across  the  northwestern  comer  of  Arizona,  then  turns  to  the  south  and  for  the  remainder  of 
its  course  forms  a  part  of  the  southea-stem  boundary  of  Nevada  and  California  and  the  west- 
em  boundary  of  Arizona.  It  empties  into  the  Gulf  of  California  about  60  miles  below  Yuma, 
Ariz.     The  canyons  through  which  it  flows  are  world  famed  and  need  not  here  be  described. 

The  Colorado  has  been  called  the  Nile  of  America,  and  like  the  Nil:^  it  is  subject  to  an 
annual  summer  rise  which  comes  at  the  time  when  it  is  most  needed  for  irrigation.  It  is  of 
interest  to  compare  the  Colorado  with  the  Nile  and  Susquehanna  rivers.  The  Nile  l)eing 
similar  in  type,  the  Susquehanna  being  contrasted  and  showing  the  difference  in  flow  Iwtween 
arid  and  humid  regions.  In  this  comparison  a  normal  year  based  upon  records  of  the  past 
ten  years  for  the  Colorado  and  Suscjuehanna  rivers  and  such  data  as  could  be  found  in  regard 
to  the  Nile  has  been  used.     The  Colorado  has  been  taken  as  the  standard  of  comparison 
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The  Nile  has  5.7  times  the  drainage  area  and  the  Susquehanna  about  one-eighth  the  area. 

The  rainfall  in  the  Nile  basin  is  3.8  times  greater;  that  in  the  Susquehanna  basin  is  4.5 
times  greater.  The  run-off  per  square  mile  from  the  Nile  basin  is  1.9  times  greater;  that 
from  the  Susquehanna  basin  is  37  times  greater.  The  ratio  of  run-off  to  rainfall  in  the  Nile 
basin  is  2  times  smaller;  that  of  the  Susquehanna  basin  is  8.2  times  greater. 

The  discharge  of  the  Nile  is  10.8  times  greater;  that  of  the  Susquehanna  is  4.5  times 
greater. 

The  maximum  flow  of  the  Colorado  is  from  70,000  to  110,000  second-feet  and  occurs  in 
May,  June,  or  July ;  for  the  Nile  it  is  about  353,000  second-feet  and  occurs  about  the  first  of 
September;  for  the  Susquehanna.it  is  from  200,000  to  400,000  second-feet  and  occurs  dur- 
ing March,  April,  and  May. 

The  minimum  flow  of  the  Colorado  is  from  2,500  to  3,000  second-feet  and  occurs  during 
January  and  February;  that  of  the  Nile  is  about  14,500  second-feet  and  occurs  about  the 
end  of  May;  for  the  Susquehanna  it  is  from  2,500  to  5,000  second-feet  and  occurs  in  Sep- 
tember and  October. 

The  mean  flow  of  the  Colorado  is  about  10,700  second-feet;  for  the  Nile  it  is  about  1 15,800 
second-feet;  for  the  Susquehanna  it  is  about  43,000  second-feet. 

The  water  of  the  Colorado  carries  an  immense  amount  of  sediment,  reaching  as  high  as 
2,000  parts  of  sediment  to  100,000  parts  of  water.  Prof.  R.  H.  Forbes,  in  Bulletin  No.  44, 
University  of  Arizona  Agricultural  Experiment  Station,  says: 

On  the  basis  of  the  profile  constructed  from  available  data  for  the  volume  of  flow  of  the  Colorado,  and 
of  the  year's  sJt  determinations  made  in  the  laboratory,  it  is  estimated  conservatively  that  the  river 
during  1900  brought  down  about  61,000,000  tons  of  sedimentary  material,  which,  condensed  to  the  form 
of  solid  rock,  is  enough  to  cover  26.4  square  miles  1  foot  deep,  or  to  make  about  164  square  miles  of  recently 
settled,  submerged  mud  1  foot  deep,  reckoning  the  whole  amount  of  mud  for  the  year  to  average  6.2 
times  the  bulk  of  the  solid  sediment. 

A  comparatively  small  amount  of  land  is  irrigated  by  the  waters  of  the  Color&do,  owing 
to  the  fact  that  the  stream  and  its  tributaries  are  situated  so  far  below  the  level  of  the  irri- 
gable lands  as  to  render  their  diversion  extremely  difficult  or  impracticable.  There  are  two 
pumping  plants  that  lift  water  for  irrigation  at  Yuma  and  several  at  other  points  on  the 
river  above  Yuma.  The  Imperial  canal  diverts  water  from  the  river  at  a  point  about  10 
miles  by  river  below  Yuma. 

The  principal  tributaries  of  the  Colorado  below  the  Grand  and  Green  are  the  San  Juan, 
Little  Colorado,  Bill  Williams  Fork,  and  Gila  rivers,  which  enter  from  the  east,  and  the  Vir- 
gin River,  which  enters  from  the  west.  With  the  exception  of  the  Virgin  and  Bill  Williams 
Fork  rivers,  these  streams  and  their  various  tributaries  are  described  in  other  parts  of  this 
report. 

COI.ORABO  RIVER  AT  HARI>YVIL.L.E,  ARIZ. 

This  station  was  established  May  11,  1905.  It  is  maintained  in  cooperation  with  the 
State  of  California,  and  is  located  one-fourth  mile  above  the  deserted  town  of  Hardyrille 
and  7  miles  above  Fort  Mohave,  Ariz. 

The  right  bank  is  composed  of  cemented  gravel,  is  high,  and  is  not  subject  to  overflow. 
The  left  bank  is  made  up  of  alluvial  material,  easily  eroded,  is  low  and  wooded,  and  is  liable 
to  overflow  at  flood  stages.  The  bed  is  composed  of  cemented  gravel  and  changes  gradually 
as  the  river  falls  from  flood  stage  to  low  water,  a  bar  forming  in  that  portion  of  the  section 
nearest  the  right  bank  and  altering  the  section  materially.  There  is  but  one  channel  at  all 
stages.  The  flow  ranges  from  3,000  to  100,000  second-feet,  with  velocities  of  from  2  to  8 
feet  per  second  and  a  variation  of  probably  12  feet  in  gage  heights. 

Discharge  mea.su rements  are  made  from  a  car  and  cable  located  250  feet  above  the  pump- 
ing plant  of  the  Rattan  mill.  The  initial  point  for  soundings  is  the  end  of  the  turn-buckle 
farthest  from  the  river  on  the  Nevada  side. 

The  gage,  which  was  read  once  each  day  during  1905  by  Marion  Herrick,  is  located  275 
feet  below  the  cable  on  the  left  bank.  The  gage  is  in  two  .sections:  The  lower  section  is  an 
inclined  rod  fastened  to  posts  buried  in  the  bank;  the  upper  section  is  a  timber  set  vertically 
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in  the  bank.  The  bench  mark  is  the  top  of  a  3-inch  iron  pipe  buried  in  the  gravel  bank  100 
feet  from  the  river  and  40  feet  below  the  gage  rod.  Its  elevation  is  20.54  feet  above  the  zero 
of  the  gage  and  507.18  feet  above  sea  level. 

Discharge  measurenierUs  of  Colorado  River  at  Hardi/viUe,  Ariz.,  in  1906. 


Dat«. 


May  17. 
May  20. 
May  27. 


Hydrographer.     L^.^Sl  ch^ai^e. 


Feet. 
O.  W.Peterson...  j    6.65 

....do I    6.95 

I  C.W.Jenkins ,  11.20 


June4 j do. 

June  10 1 do. 

June  18 1 do. 

June  25 1 do. 

July9 do. 

July  16 ' do. 

July  23 

July  30 

August  6 


.do. 
.do. 
.do. 


10.50 
14.50 
12.80 
10.15 
6.70 
5.70 
5.10 
4.  GO 
5.00 


Sr.c.-ft. 
33,140 
33.910 
69,010 
64,750 
107, 700 
81,030 
52,860 
30.650 
22.40r 
17,620 
14  590 
17,040 


Date. 


Ilydrographer.     ,,^X 


Case  I    Dis- 
lie.gnt.  charge. 


August  13 C.  W.  Jenkins 

August  27 do 

September  2..| do 

September  17. do 

October  1 ' do i 

October  15 ' do 

October  29 I do 

Novemler4-..    Jenkins  and  Lee...  I 

November  12..    C.W.Jenkins | 

November  19. do 

November  25. . ! do > 

December  3 . . . ' do 


Feet. 
4.20 
4.00 
3.20 
3.40 
3.00 
3.90 
3.60 
3.48 
3.85 
3.70 
3.60 
6.00 


Sec.-ft. 
12,270 
11,650 
5,934 
7,523 
4,657 
6,679 
6,574 
5,949 
6.504 
5,979 
5,757 
17.850 


DaUy  gage  height,  in  feet,  of  Colorado  River  at  flardgmUe,  Ariz.,  for  1905. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.46 

3.45 

3.5 

3.45 

3.5 

3.5 

3.6 

4.0 

3.85 

3.85 

3.75 

3.85 

3.8 

3.65 

3.85 

3.75 

3.7 

3.7 

3.7 

3.7 

3.6 

3.6 

3.6 

3.7 

.3.6 

5.4 

5.4 

5.1 

5.0 

5.1 

Dec. 

1 

^ 

3 

4 

5 

6 

7 

11.8 
,1,5 

11.1 

10.7 
10.8 
11.85 
12.5 
13.1 
13.7 
14.4 
14.3 
14.0 
14.3 
14.45 
14.5 
13.8 
13.3 
12.8 
12.5 
12.2 
11.S.5 
11.35 
10.8 
10.5 
10. 15 
10.0 
9.5 
9.1 
9.2 
9.6 



8.55 

8.4 

8.3 

8.0 

7.9 

7.55 

7.3 

7.0 

6.7 

6.7 

6.5 

6.15 

6.0 

5.85 

5.2 

5.85 

5.5 

5.3 

5.25 

5.2 

5.1 

5.1 

5.1 

4.95 

4.8.5 

4.7 

4.7 

4.7 

4.7 

4.65 

4.6 

4.5 

4.5 

4.65 

4.8 

5.2 

5.0 

4.7 

4.7 

4.85 

4.6 

4.5 

4.3 

4.25 

4.15 

4.0 

4.0 

3.9 

3.8 

3.8 

3.8 

3.75 

3.75 

3.6 

3.6 

3.6 

4.75 

3.7 

3.4 

3.3 

3.4 

3.4 

3.4 

3.4 

3.2 

3.2 

3.45 

3.55 

3.5 

3.6 

3.5 

3.6 

4.0 

3.7 

3.5 

3.5 

3.45 

3.45 

3.4 

3.3 

3.2 

3.2 

3.05 

3.05 

3.0 

.3.05 

2.95 

2.95 

2.95 

2.95 

3. 9.5 

3.95 

3.75 

4.05 

4.7 

4.35 

5.1 

4.8 

4.8 

4.7 

4.7 

4.45 

4.25 

4.1 

4.0 

3.95 

3.85 

3.8 

3.7 

3.7 

3.7 

3.6 

3.5.5 

3.5 

3.5 

3.5 

3.45 

.3.5 

3.  45 

.3.5 

:{.55 

3.5 

3.5 

7.4 

7.1 

6.05 

5.35 

4.8 

4.5 

4.3 

8                    

4.2 

9  ..            

4.1 

10 

3.9 

11 

6.K5 
6.9 
6.95 
7.15 
7.15 
6.95 
6.7 
6.8 
6.95 
7.0 
7.:>5 
8.1 
8.8 
9.5 
9.9 
10.6 
11.1 
11.5 
12.7 
12.4 
12.1 

3.75 

12 

13 

14 

15 

3.75 
3.8 
3.8 
3.7 

16 

3.7 

17                   

3.7 

18 

3.7 

19 

3.6 

20                         

.3.6 

21 

3.65 

22 

3.7 

23 

3.8 

24              

3.8 

25 

3.8 

26 

.3.95 

27 

.3.9 

28                   

.3.9 

29 

,3.9 

30 

.3.8 

31                     

3.8 
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DaUy  discharge^  in  second-feet,  of  Colorado  River  at  TlardyviUef  Ariz.,  for  1906. 


Day. 


May. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 '. 

19 

20 

21 

22 

23 1  47,330 

24 

25 

26 

27 

28 

29 

30 

31 


31,580 
31,970 
32,360 
33,940 
33,940 
32,360 
30,410 
31,190 
32,360 
32,750 
35,520 
41,560 


53,230 
56,640 
62,680 
67,090 
70,700 
81,920 
79,060 
76,i*40 


Juna 


73,460 
70,700 
67,090 
63,550 
64,430 
73,920 
80,000 
85,780 
91,700 
98,780 
97,760 
94,700 
97,760 
99,290 
99,800 
92,700 
87,740 
82,880 
80,000 
77,180 
73,920 
69,340 
64,430 
61,810 
58,790 
57,500 
53,230 
49,840 
50,680 
54,080 


July. 


45,260 
44,020 
43,200 
40,750 
39,940 
37,120 
35,120 
32,750 
30,410 
30,410 
28,850 
26,160 
25,000 
23,840 
18,950 
23,840 
21.180 
19,690 
19,320 
18,950 
18,220 
18,220 
18,220 
17,150 
16,460 
15,430 
15,430 
15,430 
15,430 
15,090 
14,750 


I 


Aug. 

14,080 
14,080 
15,090 
16, 110 
18,950 
17,500' 
15,430 
15,430 
16,460 
14,750 
14,080 
12,770 
12,440 
11,800 
10,850 
10,850 
10,200 
9,600 
9,600 
9,600 
9,290 
9,290 
8,370 
8,370 
8,370 
15,770 
8,980 
7,160 
6,560 
7,160 
7,160 


Sept. 


7,160 
7,160 
5,970 
6,970 
7,460 
8,065 
7,760 
8,370 
7,760 
8,370 
10,850 
8,980 
7,760 
7,760 
7,460 
7,460 
7,160 
6,560 
5,970 
5,970 
5,090 
5,090 
4,800 
5,090 
4,515 
4,515 
4,515 
4,515 
10,540 
10,540 


Oct. 


9,290 
11,600 
15,900 
13,100 
18,200 
15,600 
15,300 
14,300 
14.000 
12,000 
10,300 
8,900 
7,900 
7,200 
6,200 
6,000 
5,300 
5,600 
5,600 
5,200 
4,850 
4,800 
4,800 
5,050 
4,700 
5,400 
5.050 
5,700 
6,050 
5.900 
5,9aT 


Nov. 


5,650 
5,700 
6,000 
5,750 
5,800 
5,500 
6,000 
8,500 
7,200 
7,000 
6,000 
6,500 
6,200 
5,200 
6,700 
6,100 
5,800 
5,900 
5,980 
6,000 
5,400 
5,500 
5.600 
6,350 
5,760 
17,800 
17,300 
14,500 
13,200 
13,300 


Dec. 


29,500 
26,500 
18,200 
14,300 
11,500 
10,400 
10,200 
9,500 
8,800 
7,400 
6,300 
6,300 
6,700 
6,700 
6,000 
6,000 
6.000 
6,000 
5,300 
5,300 
5,600 
6,000 
6,700 
6,700 
6,700 
/,800 
7,400 
7.400 
7,400 
6,700 
6,700 


Note.— Rating  table  used  May  11  to  October  1. 
was  used. 


For  the  remainder  of  the  period  indirect  me  hod 


Estimated  monthly  discharge  of  Colorado  River  at  Tlardymlle,  Ariz.,  for  1905. 
[Drainage  area,  138, 600  square  miles.] 


Month. 


May  11  to  31. 

June 

July 

August 

September. . 

October 

November.. 
December... 


Discharge  in  second-feet. 


Maximum.  Minimum.       Moan 


81,920 
99,800 
45,260 
18,950 
10,850 
18,200 
17,  SCO 
29,500 


-- 


30,410 
49,840 
14,750 
6,560 
4,515 
4,i00 
5,200 
5.300 


47,370 
75,760 
25,310 
11,810 
6,972 
8,571 
7,606 
9,097 


Total  in 
acre-feet. 


1,973,000 
4,508.000 
1,556,000 
726,200 
414,900 
527,000 
452,600 
559.400 


The  period 10,720,000 


Run-ofT. 


Second-feet 

per  square 

mile. 


.342 
.547 
.183 
.085 
.050 
.062 
.055 
.066 


Depth  in 
inches. 


.267 
.610 
.211 
.098 
.056 
.071 
.061 
.076 
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SAN  JUAN   RIVER   DRAINAGE   BASIN. 
DESCRIPTION  OF  BASIN. 

San  Juan  River  rises  among  the  snow  masses  that  crown  the  high  peaks  of  the  San  Juan 
Mountains  in  southwestern  Colorado,  flows  southwestward  into  New  Mexico,  then  swings 
to  the  west  and  northwest,  passing  from  San  Juan  County,  N.  Mex.,  across  the  extreme 
southwestern  comer  of  Colorado  into  San  Juan  County,  Utah,  in  the  southwestern  part  of 
which  it  unites  with  the  Colorado. 

For  the  first  75  miles  of  its  course  the  San  Juan  is  a  typical  mountain  stream,  but  at  Can- 
yon Lai^o,  N.  Mex.,  where  it  turns  westward,  its  character  changes,  and  it  occupies  a  broad- 
winding,  sandy  channel  in  an  arid  valley,  bordered  on  each  side  by  terraced  mesas.  Below 
the  mouth  of  Mancos  River  the  valley  narrows  and  the  river  bottom  is  bounded  by  abrupt 
blufTs,  broken  and  cut  by  dry  water  channels,  and  merging  farther  on  into  the  walls  of  a 
deep,  narrow,  box  canyon  in  which  the  river  flows  to  its  end. 

The  drainage  area  includes  portions  of  four  States  and  Territories.  Its  topography  ranges 
in  type  from  mountainous  at  the  headwaters  in  Colorado  to  the  types  exemplified  in  the 
valleys,  plateaus,  and  eroded  masas  of  Utah,  New  Mexico,  and  Arizona.  Large  areas  of 
eruptive  rocks  oc«ur  in  the  highest  portions  of  the  basin,  but  the  predominating  formations 
are  of  sedimentary'  origin.  The  headwater  streams  are  protected  by  fine  forests  of  spruce 
and  yellow  pine  and,  at  lower  elevations,  large  areas  of  aspen.  The  lower  basin  is  practi- 
cally barren  except  for  an  extensive  growth  of  sagebrush,  scattered  c<^dars,  pifions,  and 
range  grasses. 

The  principal  tributaries  of  the  San  Juan  are  Navajo,  Piedra,  Pine,  Florida,  Animas,  and 
La  Plata  rivers,  the  Animas  being  the  most  important. 

Animas  River  has  its  source  in  the  region  above  Silverton,  draining  f>ortions  of  the  Needle 
and  La  Plata  mountains,  the  former  being  the  most  rugged  of  the  Rocky  Mountain  ranges. 
The  river  flows  southward  to  the  Colorado-New  Mexico  line  and  thence  southwestward  to 
the  point  where  it  joins  the  San  Juan  at  Farmington,  N.  Mex.  The  upper  portion  of  the  basin, 
above  Durango,  is  very  mountainous  and  furnishes  the  greater  part  of  the  run-off.  This 
region  is  generally  well  timbered  with  pine,  spruce,  and  aspen,  but  lai^e  areas  consist  of 
naked  granite  peaks.  Immediately  above  and  below  Durango  the  valley  broadens  and  is 
bordered  by  mesas  and  bluffs  cut  by  narrow  canyons  and  covered  with  sagebrush  and  scat- 
tered pines  and  pifions;  along  the  stream  channels  cot  ton  woods  predominate.  The  rocks 
of  this  region  are  chiefly  of  sedimentary  origin.  The  soils  of  the  lower  valleys  consist  of 
sandy  loam  and  are  very  fertile. 

La  Plata  River  rises  in  the  granite  masses  known  as  La  Plata  Mountains,  about  25  miles 
northwest  of  Durango,  Colo.,  and  flows  southward  to  its  point  of  junction  with  the  San  Juan. 
Its  drainage  basin  is  a  narrow  strip  parallel  to  and  adjoining  the  Animas  basin.  Tlie  upper 
portion  of  the  basin  is  a  well-watered  and  forest-clad  mountain  rt»gion  which  merges  south- 
ward into  an  arid  mesa,  plateau,  and  canyon  country.  La  Plata  Valley  proper  is  a  narrow, 
shallow  depression  from  Hesperus  down,  bounded  on  both  side^  by  high,  broken  table-lands 
and  deeply  eroded  mountains.  The  lower  mountain  slopes  are  covered  with  piflon,  scnib 
oak,  and  cedar;  the  lower  valleys  support  heavy  growths  of  sage brusii  and  chico;  the  upper 
mountain  slopes  were  at  one  time  heavily  timlx»red  with  spruce  and  yellow  and  white  pine, 
but  these  forests  have  been  largely  removed  by  lumbermen. 

The  other  tributaries  of  the  San  Juan  need  not  here  be  described.  Those  mentioned  are 
perennial  streams  but  much  of  their  water  is  diverted  for  irrigation  and  never  reaches  the 
main  river.  In  addition  to  the  perennial  streams  are  many  intennittent  creeks  throughout 
New  Mexico  which  contribute  large  volumes  of  water  during  heavy  storms. 

Much  land  is  now  under  cultivation  along  the  valleys  of  the  San  Juan,  Animas,  Pine, 
Florida,  and  La  Plata  rivers  and  the  smaller  tributaries  in  Colorado.  Nimierous  small 
lakes  high  up  in  the  mountains  tend  to  equalize  the  flow  of  some  of  the  tributaries,  and 
many  lai^e  and  small  storage-reservoir  sites  are  available  which  will  in  time  be  developed. 


Digitized  by 


Google 


132 


8TBEAM   MEASUREMENTS   IN   1905,  PART   XI. 


One  large  power  plant  has  been  constructed  in  this  basin  and  others  are  contemplated.  The 
laiigest  deposits  of  lignite  and  bituminous  and  coking  coal  to  be  foimd  in  the  West  are  in  this 
drainage  area. 

SAN  .JUAN  RIVER  NEAR  FARMINGTON,  N.   MEX. 

This  station  was  established  June  18,  1904.  It  is  located  near  the  Methodist  Indian 
school  about  3  miles  south  of  Farmington,  N.  Mex.,  and  about  2  miles  below  the  mouth  of 
Animas  River. 

The  channel  is  straight  for  about  900  feet  above  and  below  the  station.  The  right  bank 
is  a  high  sandstone  cliff  and  can  not  overflow.  The  left  bank  at  low  water  is  a  gravel  bar 
extending  out  to  325  feet  from  the  initial  point  for  soundings,  when  it  rises  to  a  height  of 
6  feet;  it  probably  ijever  overflows  beyond  this  point.  The  bed  of  the  stream  is  composed  of 
cobblestones,  shale,  and  a  few  large,  scattered  bowlders.  It  is  clean  and  permanent  except 
on  the  left  side  where  sand  rests  on  the  shale.  There  is  but  one  channel  at  all  stages.  The 
current  is  swift  at  high  and  medium  at  low  water.    Gage  heights  range  from  3  to  12  feet. 

Dischaige  measurements  were  made  from  the  suspension  footbridge,  which  was  carried 
away  by  the  high  water  of  1905.  Since  then  discharge  measurements  have  been  imprac- 
ticable as  there  is  no  other  bridge  on  the  river. 

The  gage,  which  was  read  during  1905  by  Elmer  King,  is  a  standard  chain  gage  and  is 
attached  to  a  framework  extending  from  the  top  of  a  sandstone  cliff,  about  15  feet  above 
low  water,  on  the  right  bank  of  the  river,  about  300  yards  above  the  bridge.  The  gage 
scale  is  placed  horizontally  on  the  top  of  the  cliff  and  is  graduated  from  zero  to  20  feet. 
The  length  of  the  wire  from  the  end  of  the  weight  to  the  marker,  which  is  a  knot  tied  in 
the  wire  near  the  ring,  is  20.79  feet.  On  May  23,  1905,  a  high-water  gage,  consisting  of  an 
inclined  stafT  graduated  to  read  from  8.6  to  16.4  feet,  was  set  in  the  right  bank  about 
150  feet  below  the  wire  gage.  The  bench  mark  is  a  cross,  painted  black  and  marked 
"U.  S.  G.  S.  B.  M.,"  on  the  top  of  the  sandstone  chff  about  50  feet  east  of  the  gage; 
elevation  above  the  datum  of  the  wire  gage,  12.79  feet.  The  top  of  the  gage  rod  (above 
the  brace)  is  0.82  foot  above  the  bench  mark.  The  elevation  of  the  bench  mark  above  the 
datum  of  the  new  gage  is  12.94  feet,  and  hence  the  datum  of  the  new  gage  is  0.15  foot  above 
the  datum  of  the  old  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  180-183- 

A  measurement  made  by  M.  C.  Hinderlider  May  23,  1905,  gave  the  following  results: 
Width,  302  fe4>t;  area,  1,764  square  miles;  mean  velocity,  9.73  feet  per  second;  gage  height, 
10.55  feet;  discharge,  17,170  second-feet. 

DaUy  gage  height,  in  feet,  of  San  Juan  River  near  Famiingtony  N.  Mex.,  for  1905. 


Day. 


Jan. 


1 3.22 

2 1  3.35 

3..... ^  3.3 

4 !  3.25 

5 3.3 

6 3.15 

7 1  3.2 

8 1  3.3 

9 3.22 

10 '  3.3 

11 3.22 

12 3.1 

13 3.1 


Feb.     Mar. 


3.3 

3.4 

3.35 

3.35 

3. 75 

3.68 

3.  W 

3.58 

3.5 

3.55 

3.45 

3.a5 

3.2 


4.15 

4.2.') 

4.75 

5.1 

5.0 

4.95 

5.4 

5.a5 

4.6 

4.45 

4.15 

4.25 

4.15 


Apr. 

4.18 

4.32 

4.4 

4.15 

4.15 

4.35 

4.5 

4.88 

4.75 

5.0 

6.95 

7.1 

6.  ,35 


May. 

7.0 

7.5 

7.25 

0.9 

6.75 

6.6 

6.4 

6.35 

6.2 

6.4 

6.3 

6.05 

5.95 


June.    July 


10.05 

10.7 

12.4 

12.25 

12.  a5 

13.1 

11.65 

11.8 

12.0 

11.9 

12.0 

12.05 

11.9 


7.4 

6.15 

6.05 

6.0 

6.0 

5.85 

5.6 

5.85 

5.8 

5.65 

5.6 

5.45 

5.4 


Aug. 

Sept. 

Oct. 

Nov. 

5.55 

4.25 

5.95 

4.22 

5.3 

4.28 

5.5 

4.25 

5.0 

4.22 

5.12 

4.2 

4.95 

4.32 

4.85 

4.22 

4.95 

4.68 

4.75 

4.2 

4.9 

4.65 

4.55 

4.22 

4.8 

4.62 

4.52 

4.25 

4.7 

4.65 

4.48 

4.32 

4.65 

4.58 

4.48 

4.22 

4.55 

4.55 

4.55 

4.2 

4.7 

4.55 

4.. 52 

4.15 

4.7 

4.55 

4.45 

4.2 

4.8 

4.5 

4.48 

4.15 

Dec. 


4.18 

4.15 

4.18 

4.25 

4.28 

4.28 

4.3 

4.22 

4.18 

4.2 

4.15 

4.2 

4.2 
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DaUy  gage  Kexghi^  in  feet,  of  San  Juan  River  near  Farmingion,  N.  Mex.,  for  1906 — Cont'd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

6.15 
6.22 

May. 

6.05 
6.1 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

14 

3.12 
2.75 

3.35 
3.35 

4.15 
4.55 

11.6 
11.4 

5.25 
5.15 

4.7 
4.55 

4.5 
4.45 

4.48 
4.45 

4.18 
4.2 

4.18 

15 

4.15 

16 

3.25 

3.25 

4.55 

6.35 

6.7 

11.4 

5.2 

4.45 

4.45 

4.42 

4.2 

4.2 

17 

3.3 

3.3 

4.6 

6.0 

7.65 

11.75 

5.15 

4.4 

4.42 

4.4 

4.22 

4.2 

18 

3.35 

3.35 

4.8 

5.9 

8.0 

10.6 

5.1 

4.35 

4.38 

4.38 

4.2 

4.12 

19 

3.35 

3.4 

4.7 

5.95 

8.35 

10.7 

5.15 

4.25 

4.32 

4.38 

4.2 

4.15 

20 

3.1 

3.4 

4.7 

5.95 

8.75 

10.75 

5.1 

4.12 

4.32 

4.3 

4.2 

4.2 

21 

3.15 

3.4 

4.65 

5.8 

8.8 

9.9 

5.05 

4.08 

4.35 

4.28 

4.15 

4.2 

22 

3.38 

3.8 

4.48 

5.95 

8.1 

10.05 

5.2 

4.05 

4.3 

4.3 

4.6 

4.1 

23 

3.2 

5.02 

4.0 

6.75 

11.2 

10.0 

5.1 

3.9.5 

4.28 

4.28 

4.4 

3.95 

24 

3.2 

3.25 

3.2 

3.2 

3.2 

3.22 

3.2 

3.2 

4.05 
4.85 
4.25 
3.9.'> 
4.0 

3.9 

4.12 

4.18 

4.42 

4.2 

4.15 

4.2 

4.15 

7.0 

6.55 

6.15 

6.1 

6.55 

6.8 

6.7 

11.  Oi 

n.i 

10.85 
11.0 
10.15 
9.a'» 
9.55 
9.55 

9.85 
9.75 
9.55 
9.6 
9.5.5 
8.45 
8.4 

5.05 

6.05 

4.85 

4.82 

4.9 

4.95 

6.25 

5.65 

4.6.5 

4.52 

4.1, 

4.15 

4.28 

4.25 

4.4 

4.2 

4.3 

4.58 

4.6 

4.62 

4.6 

4.62 

6.05 

4.28 
4.3 
4.22 
4.28 
4.28 
4.3 
4.25 
•  4.28 

4.2 

4.15 

4.18 

4.9 

5.08 

4.75 

4.15 

4.0 

25...   

3.98 

26 

4.0 

27 

4.12 

28 

4.2 

29 

4.0 

M 

4.05 

31 

3.95 

Station  rating  tabie  for  San  Juan  River  near  Farmington,  N.  Mer.,  from  January  t  to 

December  31, 1906. 


Gage 
height. 

Discharge. 

Gaee 
height. 

Feet. 
4.00 

Discharge. 

Gage 
height. 

Discharge. 

H 

Feet. 
2.70 

Second-feet. 
25 

Second-feet. 
900 

Feet. 
5.60 

Second-feet. 
3,850 

Feet. 
8.20 

2.80 

55 

4.10 

1.020 

5.80 

4,290 

8.40 

2.90 

90 

4.20 

1,150 

6.00 

4,750 

8.60 

3.00 

130    , 

4.30 

1,300 

6.20 

5.230  ' 

8.80 

3.10 

180 

4.40 

1,450 

6.40 

5,710 

9.00 

3.20 

230 

4.50 

1,610 

6.  GO 

6,200 

9.50 

3.30 

290 

4.60 

1,780 

6.80 

0,700 

10.00 

3.40 

350 

4.70 

1,950 

7.00 

7,200 

10.60 

3.50 

420 

4.80 

2,140 

7.20 

7,720 

11.00 

3.60 

500 

4.90 

2,340 

7.40 

8,240 

11.50 

3.70 

580 

5.00 

2,540 

7.60 

8,780 

12.00 

3.80 

680 

5.20 

2,970 

7.80 

9,320 

12.50 

3.90 

^"l 

5.40 

3,410 

8.00 

9,860 

13.00 

Discharge. 

Second-feet. 
10,400 
10,960 
11,520 
12,080 
12,640 
14,060 
15,500 
17,000 
18,500 
20,000 
21,500 
23,000 
24,500 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  13  discharge 
measurements  made  during  1904,  and  one  hgh-water  measurement  made  during  1905.  Low-water  est- 
mates  based  on  this  table  are  therefore  uncertain.    The  table  has  been  extended  beyond  these  limits. 
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Estimaied  rtumthly  discharge  of  San  Juan  River  near  Farmingtony  N.  Mex.,  for  1905. 
(Drainage  area,  6,920  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


338 
2,582 
3,410 
7,460 
19,100 
24,800 
8,240 
3,740 
4,870 
4,635 
2,708 
1,300 


24,800 


40 

230 

780 

1,085 

4,635 

10,960 

2,180 

840 

1,180 

1,180 

1,085 

MO 


242 

682 

1,625 

4,290 

10,110 

18,270 

3,604 

1,747 

1,673 

1,690 

1,306 

1,084 


Total  in 
acre-feet. 


14,880 
37,880 
99,920 
255,300 
621,600 
1,087,000 
221,600 
107,400 
99,550 
103,900 
77,710 
66,650 


40  ! 


3,860 


2,793,000 


Run-off. 


Second-feet 

per  square 

mile. 


0.035 
.099 
.235 
.620 
1.46 
2.64 
.521 
.252 
.»I2 
.244 
.189 
.157 


.558 


Depth  In 
inches. 


0.040 
.103 
.271 
.602 
1.68 
2.94 
.601 
.290 
.270 
.281 
.211 
.181 


7.66 


ANIMAS  RIVER  AT  DURANGO,  COLO. 

This  station  was  established  June  20,  1895,  and  has  been  maintained  during  the  greater 
part  of  each  year  since.  It  was  originally  located  at  the  old  wagon  bridge,  one-fourth  mile 
west  of  the  railroad  bridge,  at  Durango  and  about  200  feet  above  the  Rio  Grande  Southern 
Railroad  bridge.  On  June  20,  1901,  the  station  was  removed  to  a  new  bridge,  located  just 
below  the  site  of  the  old  one. 

The  channel  is  straight  for  300  feet  above  and  400  feet  below  the  station.  Both  banks 
are  high  and  rocky  and  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  and  fairly 
permanent.  Tliere  is  buf  one  channel  at  all  stages,  broken  by  the  center  pier  of  the  bridge. 
Gage  heights  range  from  6  to  13  feet.  During  the  high  water  of  1905  such  radical  changes 
occurred  in  the  channel  as  to  make  two  rating  tables  necessary. 

Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
initial  pomt  for  soundings  is  the  downstream  edge  of  the  right  abutment. 

The  gage  at  this  station  was  read  twice  daily  during  1905  by  C.  G.  Graden.  The  original 
gage  was  spiked  to  the  west  side  of  the  south  end  of  the  middle  pier  of  the  wagon  bridge. 
The  head  of  a  bolt  at  the  east  abutment  of  the  railroad  bridge  is  17.24  feet  above  this  gage 
datum.  During  the  early  part  of  1899  the  old  wagon  bridge  was  removed  and  a  new  one 
was  constructed  a  short  distance  below.  On  April  1, 1899,  a  gage  was  fastened  to  the  cen- 
tral pier  of  this  bridge.  Owing  to  this  change  in  the  location  and  height  of  the  rod  there  is 
no  apparent  relation  between  the  rating  tables  before  and  after  1899.  The  present  gage, 
established  June  20,  1901,  is  a  vertical  14-foot  timber,  fastened  to  the  southwest  comer  of 
the  center  masonry  pier  on  the  downstream  side  of  the  new  wagon  bridge,  one-eighth  mile 
west  of  the  railroad  station  at  Durango.  The  timber  is  held  in  place  by  spikes  driven  into 
cracks  in  the  masonry.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  chis- 
eled point  at  the  southwest  corner  of  the  center  pier  of  the  highway  bridge;  elevation 
16.75  feet  above  the  zero  of  the  gage.  (2)  A  chiseled  point  on  the  lower  side  of  the  left 
abutment  of  the  bridge;  elevation,  16.84  feet  above  the  zero  of  the  gage.  On  April  1  and  2, 
1903,  sand  and  gravel  were  washed  down  by  Lightner  Creek,  which  enters  about  100  feet 
below  the  bridge,  and  were  deposited  around  the  gage  rod.  On  April  14,  1903,  a  new  wire 
gage  was  established  on  the  downstream  side  of  the  bridge  in  the  span  next  the  left  bank. 
This  gage  was  read  until  June  6,  when  it  was  stolen.  In  the  meantime  the  sand  and  gravel 
had  been  washed  from  the  foot  of  the  old  gage,  from  which  readings  were  taken  thereafter. 
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The  wire  gage  read  zero  when  the  vertical  gag^  read  5  feet.  All  1903  readings  were  reduced 
to  the  datum  of  the  vertical  gage. 

This  station  was  discontinued  I>eceraber  31 ,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull=Bulletin;  WS=Water- 
Supply  Paper): 

Description:  Ann  18,  iv,  pp  283-284;  Bull  140,  pp  198-199;  W8I6.  pl46;  28,  p  132;  38,  p  310;  50,  p  383;  66, 
p  97;  85,  pp  35-36;  100,  pp  51-52;  133,  pp  183-184. 

Discharge:  Ann  18,  iv,  p  284;  Bull  140,  p  199;  WS  16,  p  146;  28,  p  142;  38,  p  310;  50,  p  383;  66,  p  97;  85,  p 
36;  100,  p  52;  133,  p  185. 

Discharge,  monthly:  Ann  18,  iv,  p  285;  19  iv,  p  414;  20,  fv,  pp  379,  403;  21,  iv,  p  301;  22,  iv,  p  394;  WS 
&5,  p  37;  100  p  54;  133,  p  186. 

Discbarge,  yearly:  Ann  20,  iv,  p  59. 

Gage  heights:  Bull  140,  p  200;  WS  11,  p  72;  16,  p  146;  28,  p  139;  38,  p  311;  50,  p  384;  66,  p  97;  85,  p  36; 
100,  p  53;  133,  p  185. 

Hydrographs:  Ann  18,  iv,  p  285;  19,  iv,  p  415;  20,  iv,  p  403;  21,  iv,  p  301;  22,  iv,  p  394. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  379. 

Rating  tables:  Ann  18,  iv,  p  284;  19,  iv,  p  414;  Bull  140,  p  199;  WS  28,  p  145;  39,  p  452;  52,  p  520;  66,  p 
174;  85,  p  37;  100,  p  53;  133,  p  186. 

Discharge  metisurements  of  Animas  River  at  Durango,  Colo.,  in  1905. 


Date. 


April  25... 
May  16.... 
May20.... 

Julys 

July  13.... 

July  14 do. 

July  14 do. 

July  31 do. 

August? do. 

August  18 do. 

August  30.. do. 

September  9 do. 

September  15 do. 

September  20 do. 

September  28 do. 

September  29 .. ' do 

October  1 ' do 


Hydrographer. 


M.C.  Hinderlider.. 

....do 

....do 

O.  H.  Tiramerman. 
....do 


October  1.. 
October  2.. 
October  2. 
October  3. . 
October  3. . 
October  5. . 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

89 

195 

189 

513 

189 

75<i 

183 

648 

158 

435 

158 

446 

158 

448 

163 

509 

156 

407 

143 

296 

143 

273 

143 

281 

143 

239 

143 

223 

143 
143 
163 
163 
163 
163 
IGO 
158 
158 


244 
318 

440 
434 
390 
382 
370 
362 
324 


Mean 
velocity. 

Ft. per  sec. 
6.14 
6.49 
G.85 
4.32 
3.04 
3.05  I 
3.16  ' 
3.80 
2.50 
1.99 
1.92 
4.84  ' 
1.04 
1.59 
1.62 
2.17 
3.66 
3.33 
2.71 
2.74 
2.54 
2.56 
2.32 


Oaee 
height. 


Feet. 
8.70 
10.00 
11.00 
8.75 
7.90 
7.93 
8.00 
8.30 
7.75 
7.00 
0.90 
7.-06 
6.90 
0.86 
6.90 
7.38 
8.04 
7.96 
7.80 
7.78 
7.04 
7.01 
7.42 


Dis- 
charge. 


Sec.-ft. 

1,198 

3,330 

5,179 

2,703 

1,321 

1,360 

1,417 

1,935 

1,017 

590 

525 

516 

391 

355 

396 

690 

1,514 

1,447 

1,057 

1,048 

939 

928 

757 
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Daily  gage  height  ^  in  feet,  of  Animas  River  at  DurangOy  Cclo.^for  1905. 


Day. 


Apr. 


1. 

2. 

3- 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


7.6 
7.8 
7.8 
8.0 
8.1 
8.2 
8.2 
8.4 
8.4 
8.5 
8.6 
8.6 
8.7 
8.6 
8.6 
8.7 
8.8 
9.0 
8.9 
8.9 
8.9 
8.8 
8.9 
9.1 
9.4 
9.3 
9.3 
9.6 
9.8 
9.8 


May. 

June. 

July. 

Aug. 

9.9 

11.9 

9.0 

8.2 

10.4 

12.05 

8.7 

8.0 

10.0 

.12.3 

8.7 

8.0 

9.6 

12.6 

8.6 

8.0 

9.4 

12.45 

8.4 

8.0 

8.6 

12.0 

8.4 

8.0 

8.6 

12.0 

8.4 

7.9 

8.7 

12.5 

8.4 

7.7 

8.7 

11.9 

8.4 

7.7 

8.7 

11.8 

8.3 

7.5 

8.8 

11.6 

8.3 

7.6 

8.7 

11.7 

8.1 

7.6 

8.8 

11.7 

8.0 

7.5 

9.0 

11.5 

8.0 

7.3 

9.3 

11.6 

8.0 

7.3 

9.5 

11.3 

8.0 

7.2 

10.2 

11.4 

8.0 

7.2 

11.2 

11.4 

8.0 

7.1 

11.3 

11.3 

8.0 

7.1 

11.4 

11.3 

8.1 

7.0 

11.6 

11.1 

8.2 

7.0 

11.5 

11.2 

8.2 

7.0 

11.8 

10.8 

8.2 

7.0 

11.8 

10.5 

8.0 

7.2 

11.6 

10.3 

7.8 

7.0 

11.85 

10.0 

7.8 

7.0 

11.5 

9.6 

7.8 

7.0 

11.1 

9.5 

8.0 

7.0 

10.7 

9.1 

8.6 

7.0 

11.25 

9.0 

9.0 

7.0 

11.6 

8.7 

7.0 

Sept. 


7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.9 
6.8 
7.0 
7.2 
9.0 
7.8 


Oct. 


7.8 
7.7 
7.5 
7.5 
7.5 
7.3 
7.3 
7.2 
7.2 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
6.9 
6.9 
6.9 
6.9 
6.9 
6.8 
6.8 
6.8 


6.8 
6.8 
6.8 
6.8 
6.9 
6.9 


Nov.  I  Dec. 


6.8 
6.8 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.6 
6.6 
6.6 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 


6.7 
6.7 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 


Station  rating  table  for  Animas  River  at  Durango,  Colo.,  from  April  1  to  June  4, 


1905. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dlschaige. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-Jeet. 

7.60 

550 

8.70 

1,340 

9.80 

2960 

10.90 

4,970 

7.70 

600 

8.80 

1,450 

9.90 

3,150 

11.00 

5,160 

7.80 

650 

8.90 

1,570 

10.00 

3,320 

11.20 

5,550 

7.90 

700 

9.00 

1,700 

10.10 

3,490 

11.40 

5,950 

8.00 

760 

9.10 

1,840 

10.20 

3,670 

11.60 

6,350 

8.10 

820 

9.20 

1,990 

10.30 

3,850 

11.80 

6,750 

8.20 

890 

9.30 

2,150 

10.40 

4,060 

12.00 

7,150 

8.30 

960 

9.40 

2,310 

10.50 

4,210 

12.20 

7,590 

8.40 

1,040 

9.50 

2,470 

10.00 

4,400 

12.40 

8,030 

8.50 

1,130 

9.60 

2,640 

10.70 

4,690 

12.60 

8,470 

8.60 

1,230 

9.70 

2,810 

10.80 

4,780 

Note.— The  above  tal)le  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1903-1905.  1 1  is  very  poorly  defined  Estimates  based  upon  it  are  roughly 
approximate. 
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Station  rating  tahUfor  Ammas  River  at  DurangOy  C do.  ^  from  June  5  to  Dectmber  31,  1905. 


Gage 
height. 

Diacharge. ' 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gago 
height. 

Discharge. 

Feet. 

Second-feet) 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

6.60 

240 

7.80 

1,160 

9.00 

2,930    ' 

10.40 

5.030 

6.70 

290 

7.90 

1,290 

9.10 

3,080 

10.60 

5.330 

6.80 

350 

8.00 

1,430 

9.20 

3.230 

10.80 

5,630 

6.90 

410 

8.10 

1,580 

9.30 

3.380 

'    11.00 

5.930 

7.00 

470 

8.20 

1,730 

9.40 

3.530 

11.20 

6.230 

7.10 

540 

8.30 

1,880 

9.50 

3,680 

11.40 

6.560 

7.20 

610 

8.40 

2,030 

9.60 

3.830 

11.60 

6.870 

7.30 

690 

8.50 

2,180 

9.70 

.  3,980 

11.80 

7.190 

7.40 

770 

8.60 

2,330 

9.80 

4,130 

12.00 

7,510 

7.50 

850 

8.70 

2,480 

9.90 

4.280 

12.60 

8,310 

7.60 

040 

8.80 

2;  630 

10.00 

4.430 

7.70 

1,040 

8.90 

2,780 

10.20 

4.730 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1905.  It  is  fairly  well  defined  between  gage  heights  6.9  feet  and  8.8  feet. 
Above  9  feet  the  table  is  very  uncertain. 

Estimated  monthly  discharge  of  Animas  River  ai  Durango,  Colo.,  for  1905. 
[Drainage  area,  812  square  miles.] 


Month. 


April. 
May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 


The  period. 


Discharge  In  second-feet. 


Maximum.  Minimum.      Mean 


Run-off. 


J^fUt     Second-feet 
acre-ieei.     ^^  square 

mile. 


Depth  in 
inches. 


ANIMAS  RIVER  NEAR  FARMINGTON,  N.  MEX. 

This  station  was  established  June  18,  1904.  It  is  located  at  the  highway  bridge  about  1 
mile  northeast  of  Farmington,  N.  Mex. 

The  channel  is  straight  for  about  900  feet  above  and  below  the  station.  The  right  bank 
is  a  gradually  sloping  gravel  bar,  covered  with  small  cobblestones  and  scattered  trees  and 
shrubs;  it  has  been  known  to  overflow,  but  .this  is  an  extremely  rare  occurrence.  The 
left  bank  is  a  flat,  grassy,  perpendicular  bank,  5  or  6  feet  above  low  water,  is  hned  with 
willows,  and  is  not  liable  to  overflow.  The  bed  of  the  stream  is  composted  of  gravel,  cob- 
blestones, and  silt,  is  free  from  vegetation,  and  is  permanent  The  current  is  moderately 
swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  west  face  of  the  left  abut- 
ment and  is  marked  zero  with  black  paint  on  the  bridge  floor. 
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A  standard  chain  gage,  which  is  read  twice  each  day  by  Mrs.  Adellie  Ricketts,  is  attached 
to  the  downstream  side  of  the  bridge,  40  feet  from  the  left  end.  The  gage  scale  is  graduated 
from  2  to  7.8  feet.  The  length  of  the  chain  is  12.78  feet.  The  bench  mark  is  a  United 
States  Geological  Survey  standard  bench-mark  tablet  set  into  the  southwest  face  of  a  12- 
inch  Cottonwood  tree  about  50  feet  north  of  the  right  «nd  of  the  bridge;  its  elevation  is 
11.13  feet  above  the  datum  of  the  gage  and  3.17_feet  below  the  top  of  the  horizontal  bridge 
chord  on  which  the  gage  box  rests. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  191-195. 

Discharge  measurements  of  Animas  River  near  Farmington^  N ,  Mex.^  in  1905. 


Date. 


May  24 

July  6 

July30 

July  27 

August  2 

August  9  .  .  . . 

August  21 

August  24 

August  24 

August  26 

August  26 

Septeml)er  12 . 
October  8 


Hydrographer. 


M.  C.  Hinderlldpr.. 
O.  n.  Timraerman. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

179 

849 

144 

449 

141 

323 

141 

280 

146 

399 

126 

286 

112 

172 

107 

139 

107 

136 

75 

122 

75 

120 

107 

139 

137 

260 

Mean 
velocity. 


Gage 
height. 


Ft.  per  sec. 
7.72 
3.59 
2.71 
2.45 
3.40 
2.56 
1.31 
1.00 
1.00 
.93 
.93 
1.62 
2.26 


Feet. 
8.34 
6.25 
5.35 
5.05 
5.82 
5.10 
4.22 
3.92 
3.-92 
3.90 
3.90 
4.19 
5.02 


Dis- 
charge. 

Sec.-ft. 

6,555 

1,611 

876 

687 

1,357 

732 

226 

139 

136 

114 

112 

226 

618 


Daily  gage  height,  in  feet,  of  Animas  River  near  Farmington,  N.  Mex.,  for  1905. 


Day 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

la., 
19. 
20., 
21. 

22f, 
23., 


Jan. 


Feb. 


Mar. 


Apr. 


4.53 

4.47 

4.92 

5.34  • 

4.59 

4.56 

5.2 

5.3 

4.51 

4.5 

5.2 

5.24 

4.5 

4.59 

5  37 

5.22  1 

4  48 

4.52 

5.43 

5.25 

4.4« 

4.44 

5.. 56 

5.3  j 

4.57 

4.37 

5.66 

5.52 

4  46 

4.32 

5.66 

5.77 

4.49 

4.22 

5.36 

5.88 

4.38 

4.16 

5.3 

5.89 

4.38 

4.28 

5.3 

5  92 

4.3 

4.28 

5.26 

6.6 

4.36 

4.2 

5.22 

6.3 

4.32 

4.06 

5.28 

6.1  ! 

4.3 

4.28 

5.48 

5.85 

4.3 

4.18 

5.32 

5.9 

4.34 

4.3 

5  28 

5  94 

4.38 

4.3 

5.36 

5  91 

4..3.S 

4.33 

5.M 

5.92 

4.36 

4.3 

5.52 

5.9 

4.4S 

4.34 

5.46 

5.91  1 

4.31 

4.32 

5.36 

5.92 

4.26 

4.42 

5.3 

6.05  I 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

7.08 

8.29 

7.32 

6.03 

3.84 

6.4 

7.26 

8.8 

7.06 

5.78 

3.81 

5.94 

6.99 

9.29 

6.78 

5.64 

3.76 

5.66 

6.W 

9.4 

6.6 

5.58 

3.82 

5.44 

6.38 

9.75 

6.54 

5.5 

4.26 

5.34 

6.19 

9;  72 

6.36 

5.46 

4.47 

5.22 

6.18 

9.55 

6.2 

5.37 

4.38 

5.14 

6.27 

9.7 

6.2 

5.2 

4.34 

5.04 

6.4 

9.6 

6.08 

5.05 

4.3 

4.98 

6.46 

9.3 

5.92 

4.94 

4.22 

4.95 

6.37 

9.12 

5.8 

4.94 

4.18 

4.93 

6.22 

9.02 

5.7 

5.05 

4.16 

4.86 

6.3 

9.0 

5.56 

5.0 

4.18 

4.81 

6.4 

8.91 

5.42 

4.9 

4.11 

4.76 

6.46 

8.88 

5.58 

4.78 

4.16 

4.68 

6.8 

9.04 

5.7 

4.71 

4.14 

4.6 

7.32 

8.b8 

5.51 

4.66 

4.07 

4.58 

7.67 

8.52 

5.4 

4.53 

4.0 

4.57 

7.82 

8.49 

s.a-i 

4.41 

3.96 

4.54 

7.98 

8.36 

5.32 

4.36 

3.96 

4.5 

8.02 

8.14 

5.38 

4.28 

3.94 

4.47 

7.98 

8.0 

5.33 

4.16 

3.94 

4.46 

8.1 

7.84 

5.38 

4.07 

3.93 

4.48 
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Daily  gage  height^  in  feet,  of  Animas  River  near  Farmington,  N.  M  ex.,  for  1906 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

3.96 
3.91 
3.92 
4.05 
4.04 
3.96 
3.91 
3.88 

Sept. 

Oct. 

24 

4.24 
4.26 
4.24 

4.39 
4.39 
4.36 
4.» 

4.58 
4.75 
4.84 
4.75 
4.68 

5.2 

5.16 

5.23 

5.33 

5.4 

5.29 

5.3 

5.3 

6.3 

6.13 

6.12 

6.04 

6.26 

6.49 

6.75 

8.35 
8.54 
8.58 
8.63 
8.38 
8.02 
7.56 
7.75 

7.9 

7.84 

7.72 

7.72 

7.7 

7.59 

V.48 

5.3 

5.2 

5.14 

5.06 

5.06 

5.09 

6.23 

6.4 

3.92 

4.04 

4.55 

4.4 

4.38 

4.47 

6.5 

4.47 

25 

4.46 

26 

4.4 

27 

4.36 

28 

4.35 

29 

4.34 

30 

4.33 

31 

4.33 

Station  rating  table  for  Animas  River  near  Farmington,  N.  M ex.,  from  October  20,  190^,  to 

May  16,  1905. 


Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Gage 
height. 

Dischaige. 

1 

Gage 
height. 

Discharge. 

Feet. 
4.20 

Second-feet. 
125 

'      Feet. 
5.00 

Second-feet, 
450 

Feet. 
5.80 

■ 
Second-feet. 
1,145 

Feet. 
6.60 

Second-feet. 
2,400 

4.30 

150 

5.10 

510 

5.90 

1,265 

6.70 

2,580 

4.40 

177 

5.20 

580 

6.00 

1,385    1 

6.80 

2,760 

4.50 

208 

5.30 

655 

6.10 

1,530 

6.90 

2,940 

4.60 

243 

5.40 

735 

6.20 

1,700 

7.00 

3,120 

4.70 

287 

5.50 

825    ; 

6.30 

1,870 

7.10 

3,300 

4.80 

337 

,        5.60 

925 

6.40 

2,040 

7.20 

3,485 

4.90 

390 

5.70 

1.030    , 

6.50 

a.«oj 

7.30 

3,670 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  7  dischargt 
raeasuremcnts  made  after  October  25,  1904,  and  is  well  defined. 

Station  rating  table  for  Animas  River  near  Farmington,  N.  M ex.,  from  May  17  to  December 

31,  1905. 


hei^. 

Dischaige. ' 

Gage 
height. 

Discharge. 



Second-feet. 

Gage 
height. 

Discharge. 

'   hel^t. 
Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

Second-feet. 

3.70 

65 

4.90 

570 

6.10 

1,665 

7.60 

4,560 

3.80 

95 

5.00 

630 

6.20 

1,800 

7.80 

5,055 

3.90 

125 

5.10 

695 

6.30 

1,945 

8.00 

5,575 

"4.00 

155 

5.20 

765 

6.40 

2,100 

8.20 

6,135 

4.10 

190 

5.30 

840 

6.50 

2,265 

8.40 

6,735 

4.20 

225 

5.40 

920 

6.60 

2,435 

8.60 

7,370 

4.30 

265 

5.50 

1,005 

6.70 

2,615 

8.80 

8,025 

4.40 

310 

5.60 

1,095 

6.80 

2,800 

'        9.00 

•     8,700 

4.50 

355 

5.70 

1,195 

6.90 

2,995 

9.20 

9,380 

4.60 

405 

5.80 

1,300 

7.00 

3,200 

9.40 

10,060 

4.70 

455 

5.90 

1,415 

7.20 

3,630 

,        9.60 

10,740 

4.80 

510 

6.00 

1,535 

7.40 

4,085 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-1905.    It  is  well  defined  between  gage  heights  3.9  feet  and  5.8  feet. 
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Estimated  nuyrMy  diadtarge  of  Animas  River  near  Farmington^  N.  Mex.,  for  1905. 


January 

February . . 

March 

April 

May 

June 

July 

August 

September. 
October 


Month. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


239 

358 

988 

2,670 

7,468 

11,250 

3,901  ; 

1,574 

2,265 

2,100 


135 

95 

402 

595 

1.666 

4,273 

669 

119 

83 

278 


I 


I 


176 

186 

695 

1,338 

3,962 

7,655 

1,448 

534 

275 

576 


Total  in 
acre-feet. 


10,820 
10,330 
42,-^30 
79,620 
243,600 
455,500 
89,030 
32,830 
16,360 
35,420 


1,016,000 


L.A  PLATA  RIVER  AT  IIESPERUS,  COLO. 

This  station  was  established  June  14,  1904,  in  connection  with  investigations  relating  to 
the  La  Plata  project  in  New  Mexico.  It  is  located  at  the  highway  bridge  on  the  west  side 
of  Hesperus,  Colo. 

The  channel  is  straight  for  about  50  feet  above  and  below  the  station.  Both  banks  are 
low  and  covered  with  brush  and  scattered  trees,  but  neither  is  liable  to  overflow.  The  bed 
of  the  stream  is  composed  of  large  and  small  cobblestones,  but  is  not  permanent.  A  small 
island  above  the  bridge,  dead  water  at  low  stages,  and  a  tortuous  channel  below  the  bridge 
affect  the  accuracy  of  meter  measurements  at  the  bridge.  The  current  is  swift.  The  fall 
of  the  river,  according  to  levels  run  by  the  La  Plata  Ditch  Company  for  about  10  miles,  is 
135  feet  per  mile.    Gage  heights  range  from  0.8  foot  to  3.5  feet. 

Discharge  measurements  are  made  by  wading  at  suitable  points  along  the  stream  at  low 
stages,  as  the  conditions  at  the  bridge  are  at  some  stages  unfavorable  to  careful  gagings. 
At  high  stages  measurements  are  made  from  the  wooden  wagon  bridge  on  the  west  side  of 
Hesperus.  The  initial  point  for  soundings  is  a  nail  driven  into  the  downstream  side  of  the 
wagon  bridge  over  the  south  face  of  the  north  abutment. 

The  gage  was  read  twice  daily  during  1905  by  Fred  Harrison.  The  original  gage  was  a 
4-foot  board  graduated  from  zero  to  3.9  feet.  This  gage  was  spiked  to  the  upstream  end  of 
the  south  face  of  the  north  abutment,  with  the  zero  mark  resting  on  the  bed  of  the  river. 
The  bench  mark  is  a  nail  driven  horizontally  into  the  west  face  of  a  12-inch  cottonwood  tree 
about  8  inches  above  the  ground,  about  75  feet  northeast  of  the  gage  rod,  on  the  right  bank 
of  the  river;  elevation,  9.15  feet  above  the  zero  of  the  gage.  On  account  of  the  boiling 
action  of  the  water  at  this  gage,  a  new  staff  gage  was  installed  on  April  26,  1905.  The  new 
gage  is  graduated  from  zero  to  5.2  feet  and  is  spiked  in  a  vertical  position  to  the  south  face 
of  the  north  abutment  on  the  downstream  side  of  the  bridge.  The  datum  of  the  new  gage 
is  not  the  same  as  that  of  the  old,  being  8.09  feet  below  the  above  bench  mark. 

On  August  20,  1905,  it  was  found  necessary  to  transfer  this  gage  to  the  north  face  of  the 
south  abutment  downstream  side  of  the  bridge  where  it  is  now  located.  Elevation  of  gage 
datum  same  as  that  last  descril)ed,  viz,  8.09  feet  below  the  bench  mark. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  195-196, 
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Discharge  measurements  of  La  Plata  River  at  Hesperus ,  Colo.,  in  1905. 


Date. 


Hydrographer. 


April  26 M.C.  Hinderilder.. 

July  4 O.  H.  Timmemmn. 


July4 

July  15 

July  17 

July  29 

August  5 

August  29 

September  4.. 
September  30. 
September  30. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do- 
.do. 
.do. 


Width. 


Feet. 
29 
29 
29 
29 
29 
29 
29 
23 
16 
29 
29 


Area  of 
section. 


Sq.ft. 
35 
32 
33 
19 
16 
21 
19 
11 
28 
24 
21 


Ft. 


Mean 
velocity. 


per  sec. 
2.86 
3.94 
3.85 
2.29 
2.60 
2.90 
2.39 
1.51 
.96 
2.67 
2.53 


Gage 
tieight. 

Dis- 
charge. 

Feet. 

Sec. 

'ft. 

1.20 

100 

1.70 

126 

1.70 

127 

1.2.5 

44 

1:15 

42 

1.31 

61 

l.?8 

45 

.95 

16 

1.00 

27 

1.70 

63 

1.55 

54 

Note.— Gage  heights  refer  to  datum  of  April  28, 1905. 

DaUy  gage  height,  in  feet,  of  La  Plata  River  at  Hesperus,  Colo.,  for  1905. 


Day. 


Apr. 


2., 
3. 
4., 
5. 
6.. 
7. , 
8., 
9.. 

10.. 

11.. 

12.. 

13. 

14.. 

15.. 

16.. 

17.. 

18.. 

19.. 

20.. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


1.35 

1.38 

1.6 

1.65 

1.78 


May.  I  June.      July. 


^ 

_ 

1.92 

2.7 

1.88 

2.85 

1.62 

2.85 

1.5 

3.15 

1.3 

2.85 

1.25 

2.8 

1.22 

2.9 

1.5 

3.1 

1.48 

2.9 

1.32 

2.9 

1.38 

2.8 

1.4 

2.85 

1.4 

2.8 

1.45 

2.95 

1.68 

3.3 

1.9 

3.0 

2.0 

2.9 

2.18 

2.75 

2.45 

2.5 

2.15 

2.55 

2.25 

2.45 

2.6 

2.45 

2.35 

2.45 

2.45 

2.3.5 

2.65 

2.35 

2.85 

2.35 

2.4 

2.2.5 

2.3 

2. 15 

2.3 

'J.  a5 

2.4 

2.0 

2.65 

1.9 

1.9 

1.75 

1.68 

1.65 

1.55 

1.48 

1.45 

1.35 

1.35 

1.3 

1.22 

1.22 

1.22 

1.2 

1.18 

1.18 

1.12 

1.12 

1.15 

1.15 

1.15 

1.12 

1.15 

1.1 

1.1 

1.12 

1.1 

1..32 

1.3 

1.3 


Aug. 


1.2.5 
1.2 
1.2 
1.18 
1.18 
1.18 
1.15 
1.1 
1.02 
1.02 
1.02 
1.02 
1.0 
1.0 
1.0 
.98 
.98 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 


Sept. 


Oct 


0.92 
.92 
.92 

1.0 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 


.9 

1.92 
1.55 


1.32 

0. 

1.22 

1.18 

1.18 

1.18 

1.18 

1.12 

1.12 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

l.ft5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.95 

.9:5 

.95 

1. 

.92 

.9 

Nov. 


Dec. 


1.18 

1.3 

1.1 

1.0 

1.0 
.95 
.9 
.9 
.85 
.85 
.85 


.85 

.85 

.82 

.8 

.8 

.8 

.8 

.75 

.75 

.7 

.7 

.95 

.78 

.5 

.5 

.5 

.45 


Note.— Gage  heights  refer  to  datum  of  April  26, 1905. 
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L.A  PLATA  RIVER  NEAR  LA  Pl^ATA,  N.  MEX. 

This  station  was  established  June  1,  1905,  in  connection  with  investigations  relating  to 
the  La  Plata  project.  It  is  located  on  the  single-span  wooden  highway  bridge  1  mile  south- 
east of  La  Plata  post-oflBce,  N.  Mex.,  in  sec.  3,  T.  31,  R.  13  VV.,  below  all  points  of  diversion. 

The  channel  is  straight  for  50  feet  above  the  bridge,  beyond  which  it  bends  to  the  right; 
below  the  bridge  it  is  straight  for  300  feet.  The  left  bank  is  well  defined  but  is  liable  to 
overflow  at  high  stages.  During  high  water  the  right  bank  overflows  below  the  bridge  but 
does  not  overflow  above.  Both  banks  are  lined  with  sagebrush  and  willows.  There  is  but 
one  channel  at  all  stages.  Gage  heights  range  from  1  foot  to  4.5  feet.  At  gage  height  of 
1  foot  the  river  is  dry. 

Discharge  measurements  are  made  fxom  the  downstream  side  of  the  bridge. 

The  gage,  which  was  read  twic«  each  day  during  1905  by  Frank  Williams,  is  a  vertical 
staff  graduated  from  3  to  10.1  feet,  spiked  to  the  northwest  comer  of  the  east  abutment  of 
the  bridge.  Tlie  3-foot  mark  rests  on  the  bed  of  the  stream  and  the  9.4-foot  mark  is  even 
with  the  surface  of  the  bridge  floor.  The  gage  is  referred  to  bench  marks  as  follows:  (1) 
The  head  of  a  20-penny  spike  driven  vertically  into  the  top  of  the  second  log  from  the  bot- 
tom at  the  northeast  comer  of  Mr.  Williams's  house;  elevation,  21.37  feet  above  the  zero 
of  the  gage.  (2)  A  nail  driven  into  the  spur  root  on  the  south  side  of  a  cottonwood  tree 
southeast  of  house;  elevation,  19.47  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  La  Plata  Rit^r  near  La  Plata,  N.  Mex.,  in  1906, 


Date.         1                   Hydrographer. 

Width. 

Area  of 
section. 

Sq.ft. 
107 

Mean          Gage 
velocity,     height 

Dis- 
charge. 

May25 

July  7 

M.  C.  Hinderllder 

Feet. 
36 

1 
Ft.  per  sec.     Feet. 
5.22            4.40 

Sec.-ft. 
599 

0.  H.  Timmerman. 

1.10 

aZ 

July  10 

do      

a. 4 

July  26       .  . 

....do 

a2.0 

o  Estimated. 
Daily  gage  htight,  in  feet,  of  La  Plata  River  near  La  Plain,  N.  Mex.,  for  1905. 


Day. 


1.. 
2., 
3.. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12., 
13. 
14. 
15. 
16. 


May. 


June.  I  July. 


2.32 
1.84 
1.46 
1.09 
1.14 
1.00 
1.09 
1.14 
1.14 
1.09 
1.09 
1.09 
1.09 
(«) 
C) 
(°> 
o  Standing  in  pools, 


3.49 

3.78 
.3.92 
4.01 
4.26 
3.42 
4.32 
4.51 
3.72 
3.48 
3.77 
3.67 
4.36 
3.47 
3.57 
3.47 


Aug.      Sept. 


(») 
(«) 
(«) 
(°) 
(») 
(«) 
(°) 
(°) 
(«) 
(«) 
(°) 
(°) 

(«) 
(«) 


[)ct. 

Nov. 

4.11 

(«) 

3.86 

(«) 

3.62 

(») 

3.08 

(°) 

1.74 

1.52 

1.14 

(«) 

(°) 

(«) 

(«) 

(«) 

(«) 

(«) 

(<*) 

(•) 

(») 

(«) 

(°) 

(«) 

(°) 

(«) 

(«) 

(«) 

(°) 

(«) 

(«) 

(«) 

Dec. 


1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
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DaUy  gage  height,  infeetf  of  La  Plata  River  near  La  Plata,  N.  Mex.^for  1905 — Continued. 


Day. 


17., 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


May. 


4.33 
4.28 

3.76  I 

3.77  ! 
3.37 

3.2  ; 

3.28 


3.37 

3.27 

3.22 

3.07 

2.98 

2.83 

2.79 

2.6 

2.46 

2.49 

2.42 

2.42 

2.22 

2.22 


July. 

Aug. 

Sept. 

(«) 

(°) 

(«») 

(«) 

(«) 

(o) 

1.44 

(«) 

(°) 

(«) 

(«) 

(«) 

(°) 

(«) 

(«) 

(°) 

(«) 

(«) 

(«) 

(«) 

(«) 

(°) 

(°) 

(«) 

(°) 

(«) 

(«) 

1.84 

(«) 

(«) 

1.39 

(°) 

(«) 

1.19 

(«) 

(«) 

1.09 

(°) 

4.4 

1.09 

(°) 

4.36 

(«) 

Oct. 


(«) 
(«) 
(«) 
(«) 
(«) 
(°) 
(«) 

(«) 
(°) 
(°) 
(°) 
(«) 


Nov. 


(«) 

(«) 

(°) 

(«) 

(«) 

(«) 

(«) 

(°) 

1.20 

C) 

1.48 

1.32 

1.3 

1.3 


Dec. 


1.2 
1.2 
1.2 
1.2 
1-2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


o  Standing  in  pools. 

MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  the  San  Juan  basin  in  1905: 
Miscellaneous  discharge  measurements  made  in  San  Juan  River  drainage  hasin  in  1905. 


Date. 


July  17 

September  2 . . 

October  4 

September  18. 

July  17 

September  18 . 

August  10 

September  18. 

Do 

July  17 

July  18 

September  18. 

Do 

July  17 

September  18. 

July  17 

September  2.. 
September  7.. 
September  30. 

July  18 

September  18. 

July  17 

July  17 

April  26 

July  4 

July  15 


Stream. 


Boyle  ditch 

....do 

....do 

....do 

Brown  Bros,  ditch . . 
....do 


Locality. 


Hesperus,  Colo . 

do 

....do 

Kline,  Colo 

Hesperus,  Colo . 
....do 


Width, 


Feet. 

4 


Area  of 
section. 


Enterprise  ditch |  La  Plata,  Colo 

Fort  Lewis  ditch  No.l.  I  Fort  Lewis,  Colo  . 

Fort  Lewis  ditch  No.2. ' do 

Fort  Lewis  ditch Hesperus,  Colo . . . 

Freed  ditch Kline,  Colo 

....do ' do 


Sq./L 
3.4 
1.5 


1.5 


2.0 
LO 

.8 


Green  canal 

H.  and  H.  ditch.. 

....do 

Hay  Gulch  ditch do 

....do ' do 

do '• do 

do do 


....do 

Hesperus,  Colo . 
....do 


Kline,  Colo. 
do 


Helton  ditch 

do 

Indian  ditch Hesperus,  Colo . 

Kellar  ditch ' do 

La  Plata  canal do 

do ' do 

do I do 


4.7 


5 

4 

5.6 

5.6 

4 


10 

4 


4.2 
2.0 
5.8 
3.2 
3.01 
5.0 
2.0 


Mean 
velocity. 


Ft.  per  sec. 
3.59 
1.00 


1.00 


1.00 
1.00 
1.00 


1.02 
LOO 
2.48 
1.91 
5.28 
4.42 
1.10 


'»Dry. 


9.2 
2.8. 
^Estimated. 


.66 
2.29  I 


Dis- 
charge. 

Ser.-ft. 
12.2 
1.5 
.2 
.00 
.3 
1.5 

(°) 
b2 
61 
.8 

(«) 
(«) 

4.3 
62 
14.41 
6.1 
15.92 
22.1 
2.2 

.8 

8.8 
6.1 
6.4 
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Miscellaneous  discharge  measurements  made  in  San  Juan  River  drainage  basin  in  1905 — 

Continued. 


Date. 

Stream. 

Locality. 

Width. 
Feet. 

4.8 

Area  of 
aecton. 

Mean 
velocity. 

Dis- 
charge. 

July  17 

July  29 

La  Plata  canal 

do 

Hesperus,  Colo 

do 

Sq.ft. 
1.6 
2.4 

Ft.  per  sec. 
1.75 

2.42 

Scc.-ft. 
2.8 
5.8 

August  5 

do 

do 

1.6  ;            LOG 
2.4  I            1.21 

1  7 

September  2 . . , 

do 

do 

2.9 

September  4. .. 

do 

do 

2.0 
3.4 

2.0 

1.35 
5.68 

1.0 

27.1 

July  16 

La  Plata  and  Cherry 
Creek  ditch. 

do 

do 

19.93 

September  2 . . . 

do 

o2.0 

September  30. . 

....do. 

do     .. 

17.7 

October  4 

do 

do 

i 

April  25 

Llghtner  Creek 

do 

Durango,  Colo 

1 

July  14 

do 

a  6.5 

July  31 

..   ..do 

do 

ae 

August  7 

do 

do 

o7 

September  9 . . . 

do 

do 

ag 

September  15. . 
September  20.. 
October  1 

do 

do 

a7 

....do 

.  do 

aQ 

do 

do 

o7 

October  4 

Placer  ditch 

Hesperus,  Colo 

(6) 

July  15 

September  16 . , 

Parrott  ditch.   . 

do 

(6) 

do 

do 

October  4 

do 

do 

(6) 

September  30. . 

Parrott  City  canal  . . . 

Ramott  canal 

Revival  ditch 

Parrott  City,  Colo 

(6) 

September  2... 

Hesperus,  Colo 

(fe) 

July  18 

2 

4 

1.0 
1.2 

1.00 

1.00 

July  17 

September  18. . 

Short  Line  ditch 

do 

Hesperus,  Colo 

Kline,  Colo 

.92 

1.1 

10.4 
(6) 

July  17 

July  18 

September  5. .. 

Slate  ditch     . 

8 

4.8 

2.17 

Stinebaugh  ditch 

StAinmftccrpr  CAnftl 

Hesperus,  C-olo 

July  17 Trainor  ditch 

Kline,  Colo 

(a).  5 

September  18. . 
Do. 

do 

.    do       

(b) 

Ute  Indian  ditch 

Warren  ditch 

Fort  Lewis,  Colo 

(6) 

July  18 

(6) 

a  Estimated. 


6  Dry. 
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LITTLE  COLORADO  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

The  country  drained  by  the  Little  Colorado  River  consists  of  a  high  plateau  with  an  ele- 
vation over  4,000  feet  above  sea  level,  extending  from  the  Continental  Divide  in  north- 
western New  Mexico  westward  to  the  San  Francisco  Mountains  in  Arizona,  and  from  the 
Grand  Canyon  of  the  Colorado  southward  to  the  Mogollon  Mesa.  The  greater  part  of  this 
plateau  is  composed  of  rolling  plains  with  a  fev  feet  of  soil  at  the  surface  underlain  by 
rock.  Through  this  plateau  the  river  winds  northwestward  to  its  junction  with  the  great 
Colorado. 

The  run-off  from  approximately  6,000  square  miles  of  the  drainage  area  finds  its  way 
into  the  Little  Colorado  above  the  mouth  of  Rio  Puerco,  the  largest  tributary  which  joins 
the  main  stream  2  miles  above  the  town  of  Holbrook,  Ariz.  Both  the  Little  Colorado  and 
the  Rio  Puerco  are  flashy  streams,  seldom  clear  even  during  low  stages.  They  have  shifting, 
sandy  bottoms,  and  when  not  confined  in  canyons  the  stream  beds  are  wide  with  abrupt 
earth  banks.  The  discharge  fluctuates  greatly,  being  insignificant  in  dry  seasons.  The 
floods  are  short  and  violent  and  carry  large  quantities  of  silt  in  suspension. 

LITTLE  COLORADO  RIVER  AT  TVOODRUFF,  ARIZ. 

This  station  was  established  March  16,  1905.  It  is  located  about  100  yards  below  the 
crossing  of  the  Holbrook-Winslow  wagon  road  and  one-fourth  mile  below  the  Woodruff  dam. 

The  channel  b  straight  for  300  feet  above  and  100  feet  below  the  station.  The  banks  are 
high,  with  some  brush,  and  neither  is  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  sand.     The  current  is  swift  at  high  and  medium  stages  of  water. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tag  wire.  The  initial 
point  for  soundings  is  the  iron  hook  on  the  chain  connecting  the  cable  with  anchorage  on 
left  or  west  bank  of  stream. 

The  gage  is  observed  twice  each  day  by  R.  L.  Newman.  The  original  gage  was  a  com- 
bined vertical  and  inclined  rod  located  on  the  right  or  east  bank  of  the  stream  about  60  feet 
below  the  measuring  section.  This  gage  was  destroyed  on  May  3, 1905,  by  high  water,  caused 
by  the  breaking  of  the  St.  John  and  Woodruff  dams.  It  was  replaced  on  May  6, 1905,  with 
a  temporary  gage,  which  was  used  until  July  30, 1905,  when  a  (>ermanent  gage  was  installed 
at  the  original  location.  The  bench  mark  is  a  nail  driven  into  a  6-inch  cottonwood  tree 
23  feet  N.  10®  W.  from  east  end  of  gage.  The  original  elevation  of  this  bench  mark  was 
19.40  feet  above  the  zero  of  the  gage.  This  tree  was  so  bent  over  by  the  rush  of  water  on 
May  3  that  the  bench  mark  is  about  0.05  foot  lower  than  it  was  originally.  The  zero  of  the 
gage  established  July  30, 1905,  was  set  13.03  feet  below  the  elevation  of  the  bench  mark,  or 
approximately  13.07  feet  below  the  original  elevation.  On  July  30, 1905,  the  water  stood  at 
5.0  feet  on  the  temporary  gage  set  by  the  observer  May  6,  and  registered  0.8  foot  at  the  same 
time  on  the  new  permanent  gage. 
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Discharge  measurements  of  Little  Colorado  River  at  Woodruffs  Ariz.,  in  1905. 


Date. 


Mar.  22. 
Mayl.. 

July  31 . . 


August  3, . 
August  4. . 
August  6.. 
August  7 . . 
August  8.. 
August  9.. 
August  10. 
August  11. 
August  13 
August  14 
August  15 
August  16 
August  17  . 
August  18 
August  19 
August  22 
August  24 
August  25 
August  27  , 
August  29  , 
August  31 
September 
September 
SeptemlKT 
Septeml)er 
September 
September 
September 
September 
Septemljer 
Sep  t  em  1)0  r 
September 
September 
September 
September 
Septemlx^r 
Septemlx^r 


Hydrographer.     ^^^^ 


11  .. 

12  .. 
13.. 
14.. 


W.  A.  Parish. 
....do 


Newman  andFai^ 

Ish. 
R.  L.  Newman. . . 

....do 

....do 

....do 

....do 


.do. 
.do. 


.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


do 

do 

.....do 

do 

do. 

1... 

do... 

3... 

.....do.. 

4... 

do 

n 

do 

7... 

do. 

.....do. 
.....do. 

do. 

do. 

(lo. 


16..  .....do. 

20 do. 

21.. '..... do. 
23.. do. 

24.. I do. 

25.. I do. 

I 


Feet 
9.25 
7.4 
3.05 

.8 
.5 
.3 
.5 
.8 
.5 
.5 

1.3 
.4 
.5 
.4 
.3 
.3 
.3 
.1 
.0 

1.3 

LI 

3.7 
.6 
.5 
.3 
.3 
.2 

6 

1.4 

1.4 
.5 
.6 
.3 
.3 
.2 
.1 
.1 
.1 

4.75 

3.7 


Dls- 
charge. 


Sec.-ft. 
736 
480 
459 

54 
28 
18.1 
30 
49 
45 
53 
201 
94 
58 
77 
44 
46 
12 
6.2 
9.3 
132 
99 
342 
30 
17.4 
13.1 
17.7 
11.4 
1,216 
131 
114 
33 
28 
17.8 
19 

13.7 
8 

8.3 
8.7 
880 
657 


Date. 


September  27 . . 
Septeml>er  28. . 
September  29., 

September  30. 

October  1 

Octolx^r  3 

Octorjer4 

October  6 , 

October? 

Octobers 

October  10 

Octol>er  12 

Octo!>er  13. ... . 

OctolK!rl4 

October  16 

Octolx^r  17 

October  19 

Octolwr  20 

Octol)er21 

October  23 

October  24 

Octolwr  25 

October  20 

October  27 

October  28  .... 

Octol>er  30 

Octol>er31 

October  31. 


Ilydrographer. 


K,  L.  Newman 

do. 

do 


do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do...... 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

H.S.  Reed, 
do. 


November  l...i  R.L.Newman... 


-do.... 
.do.... 
.do.... 
-do.... 


Novemlx*r  7... 

Noveml)er  8... 
\  Novemlwr  9... 

Novemlwr  10.. 

November  11.. do 

I  NovemlKT  20..| do 

I  Noveml>er  21..' do 

;  Novemlwr  22..' do 

November  23., do . 

Noveml>er  24..L....do 

Novemtjer  25. do 


Oage     DiB- 
heightlchargc 


FeeL 
2.1 
1.4 
L7 


L3 
1.0 

.8 
0.8 
0.7 
0.7 
0.7 
0.6 
0.6 
6.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
6.4 
1.0 
1.0 
3.35 
1.4 
1.1 

.7 
1.5 
2.0 
2,7 
1.2 
LO 


I 


Sec.-ft, 
137 
66 
17g 

80 

63 

32 

30 

35 

35 

22 

15.4 

15.1 

13.8 

11.5 

16 

14.8 

14.8 

15.1 

14.7 

12.8 

12.7 

13.4 

12.5 

13.6 

13.7 

11.6 

14.4 

14 

11 

39 

38 

249 
52 
38 
25 
67 

130 

172 
46 
33 
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DaHy  gage  heightf  in  feet,  of  Little  Colorado  River  at  Woodruff,  Ariz.,  for  1905. 


Day. 


Mar 


1 . 

2 

3 

4 

5 

6 

7 

8 

9 

10 

. 

11 

12 

13 .... 

14 

15 

16 

7.4 

17 

10.3 

18 

10.45 

19. 

9  75 

20 

9.45 

21 

12.4 

22 

8.05 

23 

7.85 

24 

7.35 

25 

7.35 

26 

6.95 

27.. 

6,3 

28 

6  3 

29 

6.4 

30 

67 

31 

5.7 

Apr.       May. 


7.5 
6.95 
19.65 
11.5 
9.75 
8.75 
8.0 
7.5 
7.0 
6.5 
7.25 
7.55 
5.95 
5.4 
5.35 
4.95 
4.75 
4.6 
4.5 
4.45 
4.4 
4.3 
4.35 
4.25 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 
3.8 


Junet 


3.65 

3.6 

3.5 

3.45 

3.4 

3.35 

3.25 

3.85 

3.95 

3.75 

3.45 

3.2 

3.2 

3.2 

3.15 

3.1 

3.05 

3.0 

3.0 

2.5 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

ZO 

2.0 

2.0 

2.0 


July.      Aug. 


2,0 

2.0 

2.0 

1.95 

1.9 

1.9 

2.9 

1.9 

2.8 

2.7 

2.6 

2.5 

2.4 

2.3 

2.25 

2.0 

1.95 

1.9 

2.1 

3.6 

2.0 

1.95 

2.05 

2.0 

1.9 

2.15 

2.05 

2.1 

5.2 

7.25 

4.75 


2.4 
1.55 

.8 

.5 

.3 

.3 

.5 

.65 

.6 

.5 

.9 

.55 

.45 

.4 

.4 

.3 

.3 

.25 

.1 

.0 

.0 

.0 

.0 

.6.5 
1.15 

.8 
2.85 
1.35 
0.5 

.5 

.5 


Sept 


0.3 

.6 

.25 

.75 

.75 
2.5 
1.7 
1.4 
1.35 

.95 

.6 

.5 

.35 

.3 

.3 

.2 

.2 

.2 


3.95 

4.55 

4.0 

1.9 

1.35 

1.6 

1.4 


Oct. 


1.1 
.95 
8 
75 
7 
7 
7 

65 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 


Nov. 

0.4 
.4 
.4 

4.0 

2.2 

1.15 

.9 

1.65 
2.65 
1.4    I 
1.1 
1.0 
1.0 
.9 
.85 
.P    j 
.8 
.8 
.75 

.7 

1.35 
2.3 
1.25 
1.1 
1.0 
21.9 
7.  75 
5.5 
2.0 


Dec. 

1.7 
1.55 
1.45 
1.3 
1.3 
1.2 
1.06 
.8 
.7 


.75 

.6 

.5 

.5 

.5 

.5 

.5 

.6 

.6 

.6 

.55 

.5 

.4 

.4 

.4 

.4 

.35 

.3 

.3 
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Daily  discharge y  in  aecondrfeety  of  Little  Colorado  River  at  Woodruff,  Ariz.,  for  1906. 


Day. 

Mar. 

Apr. 

May.   Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

320  '    492     317 
560  '    432     145 

13 

32 

15 

47 

47 

948 

190 

122 

80 

65 

40 

28 

•  20 

19 

19 

14 

14 

8 

8 

8 

8 

10 

684 

868 

848 

234 

118 

155 

92 

80 
53 
32 
26 
22 
35 
35 
18 
15 
15 
15 
15 
•   14 
12 
15 
15 
15 
15 
15 
15 
15 
15 
13 
13 
13 
13 
*  13 
13 
13 
13 
13 

12 
12 
12 
323 
126 
42 
36 
80 
167 
52 
38 
36 
36 
32 
31 
29 
29 

26 

25 

25 

71 

135 

44 

36 

33 

10,000 

2,960 

1,735 

85 

72 

2 

65 

3 

1,028   2,296 

1,013  

1,208  

54 
28 
18 

62 

4 

56 

5 

56 

6 

1,268  ' 18 

52 

7 

1,170 
1,058 
870 
MS 
589 
1,193 
1,358 
728 
646 
481 
404 
362 
320 
274 
294 
254 
259 
683 

29 

.•« 

47 

8          ,      

39 

9 

53 

53 
122 

93 
100* 

49 

47 

44 

46 

10 
6 
a 

36 

10 

36 

11 

36 

12 

32 

13 

37 

14 

33 

15 

30 

16  ...     ... 

481 
893 
916 
810 
766 
1,206 
562 
534 
475 
475 
432 
362 
362 
372 
4M 
299 

30 

17 

30 

18 

30 

19 

30 

20 

33 

21 

22 

23 

5 

9 

9 

33 
33 
32 

24 

30 

25 

1,140  

2,030  

1,380  

830  

106 
64 

166 
46 
30 
23 
17 

28 

26 

28 

27 

28 

28 

28 

29  .    .        

561 

27 

30 

534 

25 

31 

25 

Note.— Owing  to  no  measurements  being  made  during  May,  June,  and  July,  no  estimates  have  been 
made.    Discharge  obtained  by  indirect  method. 

Estimate  monthly  discharge  of  Little  Colorado  River  at  Woodruff,  Ariz.,  for  1906. 
[Drainage  area,  6,000  square  miles.] 


Month. 


March  16-31 . 

April 

August 

September. . 

October 

November.., 
December... 


Discharge  in  second-feet. 


Maximum.'  Minimum.      Mean. 


The  period. 


1,208 

2,030 

317 

948 

80 

10,000 

72 


299 
254 
5 
8 
12 
12 
25 


584 
7S9 

58.2 
159 

20.1 
543 

37.4 


Total  in 
acre-feet. 


18,530 
46,950 
3,579 
9,461 
1,236 
32,310 
2,300 


114.400 


Run -off. 


Second-feet   px-^^i, . 


0.007 
.132 
.0097 
.026 
.0034 
.090 
.0062 


0.058 
.147 
.011 
.029 
.0039 
.100 
.0072 
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LITTLE  COLORADO  RIVER  AT  HOL.BROOK,  ARIZ. 

This  station  was  established  March  17,  1905.  It  is  located  at  the  county  bridge  across 
Little  Colorado  River  at  Holbrook,  Ariz. 

The  channel  is  straight  for  about  300  feet  both  above  and  below  the  station.  A  stone 
jetty  along  the  side  of  the  wagon  road  forms  the  right  bank;  the  left  bank  is  clean  and 
does  not  overflow.  The  bed  of  the  stream  is  sand  to  an  average  depth  of  3  to  5  feet,  and  is 
very  imstable.  The  entire  flow  of  the  river  passes  under  the  bridge;  but  as  the  section  is 
wide  the  current  does  not  always  flow  at  right  angles  to  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soimdings  is  the  face  of  the  bridge  abutment  on  west  bank  of  stream.  Soundings 
are  taken  at  each  of  the  floor  beams. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Mrs.  Anna  Connor,  is  a  staff 
fastened  in  ap  upright  position  to  the  downstream  face  of  the  first  pier  from  the  west  bank. 
The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  comer  of  the  top  of  the  bridge  pier 
to  which  the  gage  is  fastened;  elevation,  11.80  feet  above  the  zero  of  the  gage.  (2)  The 
bottom  outside  edge  of  the  bridge  chord;  elevation,  12.73  feet  above  the  zero  of  the  gage. 


Discharge  measurements  of  LUtle  Colorado  River  at  Holbrook,  Ariz.,  in  1906. 

Date. 


Date.  Hy.irogmpher.     he^^  eha^e. 


March  20 

March  21 

March  21 

April  30 

May  Z 

May  24. 

July  30. 

August  1 

August  1 

August  5 

Augusts 

August  U 

August  12 

August  15. ,  - . , 

Augtist  17 

August  21 

August  25 

August  27 

August  30 

August  31 

September  2 . . 
September  4. . 
September  ft., 
Septembers.. 
September  10. 
September  11. 
September  13*. 
September  IS,.. 


W.  A.  Farish 

....do , 

..--do. 

-...do , 

....do 

E.C,  Murphy 

W.  A.  Farish 

R.  L.  Newman- . . 

..--do 

....do 

.---do 

-...do 

-...do 

do 

do 

....do.- 

do 

.-...do 

do 

do 

do... 

...-do-.- 

....do 

do 

do 

...-do 

do 

do 


Feet. 
5.9 
6.  ft 
6.35 
4.6 
4.7 
3.48 
i.4 
3.5 
3.5 
3.0 
3.0 
3.2 
3.3 
3.0 
3.1 
2.9 
3.2 
3.8 
3.3 
2.9 
3.3 
3.3 
5.5 
3.6 
3.5 
3.2 
3.1 
2.9 


Sec'fl. 

942 

1,380 

1,139 

923 

568 

175 

1,215 

176 

170 

58 

43 

55 

174 

33 

95 

64 

60 

714 

116 

47 

81 

59 

3, 444 

124 

81 

46 

11 

15 


September  IS... 
Sep  t  ember  19... 
September  22... 
September  25... 
September  27... 
September  30. 
October  2.-.. 

October  4 

October  6 

October  8 

October  11... 
October  13. . . 
October  16... 
October  18. .  - 
October  20... 
October  23..- 
October  25. . . 
October  27- . . 
October  30... 

November  1 

November  8 ' do 

November  9 I do 

November  13..  J -do 

November  la, do 

November  22 do 

November  24. do. . 

November  29 do 


Hydrographer.    LS^l 


Dis- 
charge. 


R.  L,  Newman... 

...do 

.-..do 

-...do... 

....do 

....do..... 

..--do 

..-.do 

....do 

....do.. 

.-..do 

.-..do 

....do 

-...do 

-...do.... 

do 

do.. 

....do 

II.  S.  Reed 

R.  L.  Newman. . . 


Feet. 
2.9 
2.9 
2.9 
3. 95 
3,6 
4.0 
3.3 
3.3 
3.3 
3.2 
3.0 
3.0 
3.0 
3.1 
3.0 
3.1 
3.0 
3.0 
3.0 
3.0 
4.3 
4.25 
3.3 
3.1 
3.7 
4.0 
3.9 


Sec-fL 

U 

11 

12 

500 

174 

464 

96 

87 

79 

29 

15 

22 

27 

25 

20 

25 

18 

20 

U 

11 

ft24 

412 

49 

40 

225 

112 

479 
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Daily  gage  lieight,  in  feet  ^  ofLiULe  Colorado  River  at  HolbrooJCf  Ariz.  ^  for  1905. 


28. 
29. 
30. 
31. 


Dav. 

Mar. 

Apr. 

r... 

5.45 

5.9 

5.9 

6.2.5 

6.8 

6.9 

6.45 

5.85 

2r,. 

3 

4 

6 

6 

7 1 

8 J 

9 

5.9 

0 

5.4 

1 

5.7 

13 

14 

15 

10 

17 

i   6.1 

18 

6.2.5 

19 

5.95 

20 

6. 05 

21 



........   6.4 

22...  . 

5.5 

23 

'   5.3 

24 

5.55 

25 

5. 45 

26 

5. 45 

27 

5.42 

5.42 
5.3 
5.22 
5.22 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

4.78 

3.4 

3.0 

3.5 

3.3 

3.6 

3.1 

3.25 

4.72 

3.35 

3.0 

3.5 

3.45 

3.45 

3.1 

3.5 

6.2 

3.3 

2.9 

3.4 

3.3 

3.3 

3.1 

3.2 

3.2 

2.8 

3.3 

3.1 

3.3 

4.25 

3.2 

3.2 

2.8 

3.15 

4.2 

3.3 

3.9 

3.2 

3.0 

2.8 

3.15 

4.8 

3.3 

3.5 

3.2 

3.0 

2.8 

2.95 

4.15 

3.3 

3.2 

3.2 

3.0 

2.8 

3.3 

3.7 

3.3 

3.7 

3.15 

3.2 

2.8 

.3.  as 

3.7 

3.3 

4.85 

3.1 

5.8 

3.4 

2.8 

3.2 

3.7 

3.2 

3.6 

3.1 

5.55 

3.3 

2.8 

3.45 

3.4 

3.2 

3.6 

3.15 

4.9 

3.2 

2.8 

3.55 

3.3 

3.2 

3.45 

3.2 

4.25 

3.2 

2.8 

3.2 

3.0 

3.2 

3.4 

3.3 

4.0 

3.2 

2.8 

3.2 

3.0 

3.1 

3.4 

3.4 

3.9 

3.2 

2.8 

3.1 

3.0 

3.1 

3.3 

3.2 

3.85 

3.2 

3.5 

3.25 

3.0 

3.1 

3.3 

3.1 

3.8 

3.2 

3.05 

3.15 

3.0 

3.1 

3.2 

3.1 

3.8 

3.2 

3.0 

3.0 

3.0 

3.1 

3.2 

3.1 

3.7 

3.2 

3.0 

2.9 

3.0 

3.1 

3.1 

3.1 

3.7 

3.2 

4.05 

2.9 

3.0 

3.1 

3.1 

3.1 

3.95 

3.2 

3.25 

2.9 

3.0 

3.1 

3.1 

3.1 

3.9 

3.2 

2.9 

3.0 

3.0 

3.1 

4.55 

3.15 

3.65 

3.15 

3.0 

2.9 

3.0 

3.1 

4.25 

3.2 

3.4 

3.1 

3.0 

2.9 

4.9 

3.1 

4.0 

3.2 

3.4 

3.1 

3.0 

2.9 

4.45 

3.1 

3.7 

3.2 

3.4 

3.1 

3.0 

3.75 

4.8 

3.1 

3.5 

3.2 

3.4 

3.0 

3.0 

4.1 

4.1 

3.1 

8.55 

3.4 

3.4 

3.0 

2.8 

3.5 

3.5 

3.1 

5.75 

3.4 

3.4 

3.0 

3.25 

3.5 

3.7 

3.0 

4.05 

3.45 

3.4 

3.0 

4.5 

3.5 

4.0 

3.0 

3.80 

3.4 

3.4 

4.05 

3.0 

3.0 

3.4 

Daily  discharge,  in  second-feet,  of  Little  Colorado  River  at  HolbrooJc,  Ariz.,  for  1905. 


Day. 


Mar. 


5 

6 

7 

8 

9 L 

10 .... 

11 

12 1 

13 

14 

15 

16 

Apr. 

May. 

792 

578 

940 

558 

940 

1,055 

1,081 

1,570 



1.66.5 

1,2.3K 

02;J 

\m 

776 

9a5 

S72 

824 

l,2.'i8 

616 

^JXl'^ 

408 

760 

328 

744 

296 

568 

280 

June. 

July. 

Aug. 

145 

44 

170 

132 

44 

170 

120 

22 

145 

88 

5 

120 

88 

5 

77 

44 

5 

77 

44 

5 

33 

44 

5 

120 

88 

5 

55 

145 

5 

88 

120 

5 

125 

88 

5 

310 

88 

5 

100 

88 

5 

85 

88 

5 

50 

88 

170 

115 

Sept. 

Oct. 

Nov. 

130 

220 

30 

160 

140 

30 

75 

91 

30 

30 

87 

410 

280 

83 

295 

1,480 

79 

160 

545 

75 

60 

175 

75 

225 

175 

75 

1,620 

175 

39 

195 

85 

39 

195 

50 

39 

145 

15 

39 

130 

15 

29 

130 

15 

29 

95 

15 

29 

95 

Dec. 


115 
325 
95 
95 
95 
95 
95 
70 
45 
45 
70 
95 
140 
205 
95 
45 
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DaUy  discharge f  in  second-feei,  6f  Little  Colorado  River  at  Holbrook,  Ariz.,  for  1905 — Cont'd. 

Day.  Mar.       Apr.       May.      June.      July.       Aug       Sept.       Oct.       Nov.   |    Doc. 


17. 
18. 
19 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Mar. 

Apr. 

1,015 

504 

1,061 

520 

058 

520 

905 

5::6 

1,190 

520 

808 

552 

744 

520 

824 

1,238 

792 

1,570 

792 

2,075 

782 

824 

782 

905 

744 

536 

718 

552 

718 

264 
2M 
232 
232 
312 
296 
216 
145 
145 
14.'» 
145 
145 
145 
145 
145 


55 
44 
44 
344 
99 
22 
44 
44 
44 
44 
44 

90 

4KS 
344 


115 
80 
64 
64 
&1 
80 
frl 

310 
1,200 
4.30 
.340 
215 


15 
15 
15 
15 
15 

15 
1,760 

875 
1,480 

.V20 

265 
4a'i 


30 
30 
30 
860 
412 
325 
225 
160 


29     20, 180 


7. 2*».''> 

1,000 

260 


45 
45 
45 
45 
45 
70 
95 
95 
95 
95 
205 
2a'> 
270 
21X5 
205 


Note.— Dally  discharge  obtained  by  indirect  method. 

EstimaUd  monthly  discharge  of  Little  Colorado  Hirer  at  IlolbrooJc,  Ariz.,  for  1906. 


Month. 


March  17->31 . . . 

April 

May  (25  days) . 

June 

July 

August 

September 

October 

November 

December 


[Drainage  area,  17,630  square  miles.] 
Disclmrgc  in  eecond-feet. 


Run-olT. 


Maximum. 


1,190 
2,075 
l,a'i5 

145 

488 
1,200 
1,760 

220 
20,  \H) 

32.''> 


The  period. 


Minimum.      Mean. 


.."c-Vei"    Il'r±!.'l'|l)epthln 


P--II--  j  iuJ^hcs. 


718 
504 
145 

44 
5 

33  , 

15 

19 

30 

45 


863 

915 

3.'j3 
82.6 
67.9 

163 

.302 
.'■jO.  7 
.159 

113 


25,680 

:>4,450 

17,500 

4,015 

4,175 

10,020 
17,070 

3.117 
6*4,060 

6.048 


0.(H9 

.ai2 

.020 

.0047 

.0039 

.0092 

.017 

.0029 

.066 

.0064 


213,700 


0.027 

.019 

.0052 

.0045 

.011 

.019 

.0033 

.074 

.0074 
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Summary  of  observations  of  evaporation  at  HoibrooJc,  Ariz.,  in  1905. 
AUGUST. 


Day. 

Period    (In  hours)    in   which 
measured    evaporation    has 
occurred. 

Amount 
of  evapo- 
ration. 

Temperature  of  water 
in  pan. 

Temperature  of  water 
outside  pan. 

A.  M.      P.  M. 

Mean. 

A.M. 

P.M. 

Mean. 

2 

12  hours 

0.06 
.19 
.24 
.26 
.27 
.29 
.23 
.26 
.29 
.12 
.24 
.25 
.29 
.24 
.23 
.19 
.26 
.21 
.24 
.23 
.31 
.10 
.20 
.09 
.21 
.19 
.22 
.16 
.23 
.30 

72 

72 

77 
78 
79 
80 
79 
78 
72 
75 
77 
78 
76 
77 
77 
77 
78 
77 
78 
77 
77 
75 
75 
75 
75 
78 
71 
77 
80 
76 
76 

3.... 

24  hours 

66 
68 

78 

77 
77 
79 

71.5 
72.5 
78.5 
75.5 
75.0 
76.0 
71.5 
72.5 
72.5 
73.5 
72.5 
73.0 
73.5 
74.0 
74.0 
74.0 
73.0 
73.0 
71.  F^ 

66 
69 
71 
71 
72 
73 
70 
70 
69 
70 
70 
69 
71 
70 
71 
71 
70 
70 
70 
71 
71 
71 
70 
71 
71 
71 
71 
72 
72 



71.6 

4. 

do          .             

73.5 

5 

do 

075.0 

A 

do 

71  '          80 

72  j         78 

74  '          78 

75.5 

7.... 

do 

75.5 

8.... 

do 

75.5 

9 

do 

71 
•       70 
68 
69 
09 
09 
70 
70 
70 
70 
69 
70 
09 
70 
70 
70 
70 
71 
71 
70 
71 
72 
72 

72 
75 
77 
78 
76 
77 
77 
78 
78 
78 
77 
76 
76 

71.0 

10 

do 

72.5 

11.... 

do 

fr73.0 

12 

do 

74.0 

13 

.  ..  do 

73.0 

14 

do 

73.0 

15.... 

do 

74.0 

16.... 

do 

73.5 

17 

.   ...do a 

74.5 

18. . . . 

do 

74.0 

19. . . . 

do 

74.0 

20    .. 

.    do 

73.5 

21 

do 

73.5 

22.... 

do 

74  72.0 

75  72.5 

«73.0 

23.... 

do 

73.0 

24.... 

do 

75 
76 

78 
71 
78 
81 
76 
76 

72.5 
73.0 
74.5 
71.0 
74.0 
76.0 
74.0 
74.0 

673.0 

25  ... 

do        

72.5 

26 

do 

74.5 

27.... 

do 

71.0 

28.... 

do 

74.0 

29.... 

do 

75.5 

30.... 

do 

74.0 

31 

do 

74.0 

a  Slight  wind. 


bRain. 


e  High  wind. 
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Summary  of  ohservatwns  of  erxiporation  at  Holbrookf  Ariz.,  in  1906 — Continued. 

SEPTEMBER. 


Day. 


9., 
JO.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18-. 
19.. 
30.. 
21.. 
22.. 
23.. 
24.. 
25.. 
28.. 
27.. 
28.. 
29.. 
30.. 


Period  (in  hours)  in  which  1  Amount  | 
measured  evaporation  has  ,  of  cvapo- 
occurred.  ration. 


Temperature  of  water 
in  pan. 


24  hours. 

do... 

do... 

....do... 
....do... 
....do... 
....do... 

do... 

....do... 
....do... 
.-..do... 
....do... 
....do... 
....do... 
....do... 
...-do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 


0.19 
.24 
.26 
.06 
.09 
.11 
.14 
.18 
.18 
.17 
.16 
.22 
.21 
.21 
.21 
.27 
.22 
.20 
.20 
.18 
.17 
.16 
.06 
.0 
.0 
.10 
.14 
.09 
.05 
.10 


A.M. 

P.M. 

Mean 

69 

76 

72.5 

79 

78 

78.5 

69 

71 

70.0 

69 

70 

69.5 

66 

66 

66.0 

64 

70 

67.0 

64 

73 

68.5 

65 

71 

68.0 

65 

73 

69.0 

64 

72 

68.0 

62 

73 

67.5 

65 

71 

68.0 

65 

72 

68.5 

66 

72 

69.0 

61 

73 

67.0 

65 

72 

68.5 

63 

70 

66.5 

65 

68 

66.5 

59 

70 

64.5 

60 

69 

64.5 

60 

70 

65.0 

61 

71 

66.0 

62 

62 

62.0 

61 

65 

63.0 

60 

60 

60.0 

61 

61 

61.0 

65 

72 

68.5 

63 

61 

62.0 

61 

59 

60.0 

55 

61 

58.0 

Temperature  of  water 
outside  pan. 

A.M.   .    r.M.       M.juii. 


70 

76 

73.0 

70 

78 

74.0 

69 

71 

70.0 

68 

70 

69.0 

67 

66 

66.5 

65 

70 

67.5 

65 

72 

68.5 

65 

71 

68.0 

65 

73 

69.0 

65 

70 

67.5 

63 

72 

67.5 

65 

71 

68.0 

66 

72 

69.0 

66 

72 

69.0 

61 

73 

67.0 

65 

72 

a68.5 

63 

70 

0  66.5 

65 

68 

66.5 

60 

70 

65.0 

61 

70 

65.5 

61 

71 

66.0 

62 

71 

66.5 

62 

62 

62.0 

61 

65 

63.0 

60 

60 

60.0 

62 

61 

61.5 

64 

71 

67.5 

63 

61 

62.0 

63 

60 

61.5 

56 

62 

59.0 

oHigh  wind. 
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Summary  of  observations  of  evaporation  at  Holbrookf  Ariz.,  in  1906 — Continued. 

OCTOBER. 


Day. 

Period    (in   hours)    in   which 
measured    evaporation    has 
occurred. 

Amount 
of  evapo- 
ration. 

Temperature  of  water 
in  pan. 

Temperature  of  water 
outside  pan. 

A.M. 

P.M. 

Mean. 

A.M. 

P.M. 

Mean. 

1.... 

24  hours 

0.06 
.14 
.12 

.12 
.11 
.15 
.26 
.16 
.16 
.17 
.08 
.14 
.14 
.18 
.20 
.19 
.18 
.14 
.10 
.08 
.13 
.09 
.11 
.14 
.08 
.10 
.11 
.16 
.17 
.16 

55 
56 
59 
57 
59 
60 
59 
61 
58 
58 
58 
55 
56 
55 
55 
62 
50 
49 
50 
42 
42 
57 
52 
52 
50 
51 
48 
48 
49 
42 
41 

67 
68 
67 
69 
70 
70 
73 
65 
64 
65 
67 
62 
58 
60 
64 
57 
55 
53 
56 
49 
62 
64 
57 
•    58 
59 
54 
53 
52 
59 
60 
56 

61.0 
62.0 
63.0 
63.0 
W.5 
65.0 
66.0 
6.3.0 
61.0 
61.5 
62.5 
58.5 
57.0 
57.5 
59.5 
54.5 
52.5 
51.0 

5:j.o 

45.5 
52.0 
60.^ 
54.5 
55.0 
54.5 
52.5 
50.5 
50.0 
54.0 
51.0 
48.5 

56 
57 
^ 
57 
60 
60 
61 
60 
58 
58 
58 
55 
56 
54 
54 
51 
50 
49 
49 
42 
49 
56 
52 
51 
51 
51 
49 
50 
50 
43 
42 

66 
68 
67 
69 
09 
70 
73 
64 

64 
67 
60 
58 
60 
64 
56 
.54 
54 
56 
48 
59 
63 
56 
57 
58 
55 

61.0 

2 

do 

62.5 

3.... 

do 

63.0 

4.... 

do 

63.0 

5.... 

do 

&4.5 

6.... 

do 

65.0 

7.... 

do 

67.0 

8.... 

do 

a  62.0 

9.... 

do 

61.0 

10 

do 

61.0 

U 

do 

62.5 

12.... 

do 

57.5 

13.... 

do 

57.0 

14... 

.do 

57.0 

15 

....do 

59.0 

16.... 

do 

53.5 

17.... 

do V 

52.0 

18.. 

.dOr 

51.5 

19 

...do 

52.5 

20 

do 

45.0 

21.... 

do 

54.0 

22.... 

do 

59.5 

23.. 

.do 

54.0 

24 

....do 

54.0 

25 

do 

54.5 

26.... 

do 

."vIO 

27 

do 

52  '            50  5 

28.. 

.    .do 

52  '            51.0 

29 

....do 

57              53.5 

30 

do 

59              51.0 

31 

do 

57              49.5 

1 

a  High  wind. 
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Summary  of  observations  of  evaporation  at  HolbrooJc,  Ariz.,  in  1905 — Continued. 

NOVEMBER. 


Day. 

Period    (ia  hours)    in    which 
measured    evaporation    has 
ocx^urred. 

Amount 

o(  ovajK)- 

rution. 

0.07 
.00 
.06 
.04 
.02 
.03 
.07 

Temperature  of  water 
in  pan. 

Temp< 

Im. 

fruturo  of  water 
utsido  pan. 

A.M. 

P.M. 

Me^in. 

P.M.    1    Mean. 

1... 

24  hours 

42 
43 
50 

52 
59 
M 

47.0 
51.0 
52.0 
55.0 
52.0 
51.0 
52. 5 
49.0 
49. 5 
46. 5 
47. 5 
49. 5 
48. 5 
51.5 
47.5 
48.  5 
48.0 
46.0 
47.5 
49. 5 
47.0 
46.5 
46.5 
40.5 
47.0 
49.5 
40.5 
44. 5 
45.0 
42.5 

43 
42 
TjO 
51 
50 
52 
50 
51 

1 
51              47.0 

2 

do 

57  .            49.5 

3 

do          

54              52.0 

4 

do 

51  59 
50            54 

52  1          50 

50  55 

51  47 
47  1          52 
45             48 
45  '          W 
47             52 
43             54 

52  51 
43             52 
47  1          50 
45             51 

59               55.0 

5.. 

.     ..do 

53               51.5 

6.... 

do 

50              51.0 

do 

5.5               52.5 

8 

do     

48               49.5 

9  .. 

.do 

.08 
.07 
.08 
.10 
.04 
.06 
.08 
.06 
.07 
.06 
.06 

47       1          52               49.5 

10 

do 

46       1          48               47.0 

do 

45                 .%               47.5 

j-> 

do        

47                 52               49. 5 

13  . 

...do 

44                 54                19.0 

14 

...do 

52                 51                51.5 

15 

do               

44       .          52               48.0 

16.... 
,7 

do 

.    do 

47       !          50               48.5 
46                51               48.5 

18 

....do 

40 
43 

52 

52 
50 
50 
48 
48 
48 
49 
49 
48 
49 
49 

41                 .52               46.5 

19 

do                

45      '          50               47.5 

20 

do 

.08             49 
.a^             44 
.00             45 
.02             45 
.07             45 
.as             45 
.00             50 
.00             45 
.10  1          40 
.00             41 

49.5  1          50               49.5 

21... 

...do 

45 
45 
45 
45 
45 
50 
45 
42 
41 
40 

50               47.5 

22. 

.  .do 

48 
48 
48 
49 

46.5 

a.... 

24.... 
25 

do 

do 

do   

46.5 
46.5 
47.0 

26... 

27.... 

29 

do 

do 

do 

do          

48               49. 0 

48  40. 5 

49  "  4.'>.  5 
49               45.0 

30 

do   

.03             40             45 
a  High  wind. 

45               42. 5 

. 

IRR  175— Ot>- 
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Summary  of  observations  of  evaporation  at  Holbroolc,  Ariz.,  in  1905 — Continued. 

DECEMBER. 


Day 


1.... 

2. 

3. 

4. 

5. 

6. 

7. 

8. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18., 
19.. 
20.. 
21., 
22.. 
23., 


Period  (in  hours)  in  which 
measured  evaporation  has 
occurred. 


24  hours . 

do... 

do... 

do... 

do... 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
...do... 
....do... 
....do... 
....do... 
....do... 


Amount 
of  evapo- 
ration. 


0.08 
.00 
.05 
.00 
.04 
.00 
.04 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.00 
.00 
.00 


Temperature  of  water 
in  pan. 


A.M. 


38 
38 
40 
40 
40 
40 
40 
40 
40 
40 
35 
40 
40 
38 
40 
39 
39 
37 
37 
35 
35 
33 
32 


Temperature  of  water 
butside  pan. 


P.M. 

Me^n. 

48 

43.0 

42 

40.0 

45 

42.5 

45 

42.5 

45 

42.5 

45 

42.5 

48 

44.0 

43 

41.5 

42 

41.0 

41 

40.5 

38 

36.5 

42 

41 

42 

41.0 

41 

39.5 

43 

41.5 

41 

40.0 

40 

39.5 

39 

38.0 

39 

38.0 

40 

37.5 

40 

37.5 

38 

35.5 

34 

33.0 

A.  M.  I  P.  M. 


Mean. 


44.5 
41.0 
41.0 
42.5 
42.5 
42.5 
44.0 
41.5 
41.0 
40.5 
36.0 
41.0 
41.0 
37.0 
41.5 
40.5 
40.5 
39.5 
39.5 
38.5 
38.0 
36.5 
33.0 


CHEVL.ON    FORK    NEAR    WINSLOW,  ARIZ. 

This  station  was  established  December  18,  1905.  It  is  located  4J  miles  above  the  mouth 
of  the  river,  in  sec.  34,  T.  18  N.,  R.  17  E.,  19  miles  east  of  Winslow,  Ariz. 

The  channel  is  straight  for  150  feet  above  and  below  the  station.  The  current  is  very 
swift  during  high  water.  At  extreme  low  water  the  current  is  rather  sluggish,  but  it  has  a 
good  velocity  at  ordinary  stage.  Both  banks  are  practically  vertical  cliffs  about  33  feet 
high.  A  dirt  bank  extending  about  12  feet  from  the  base  of  the  cliff  and  3  or  4  feet  high  has 
been  deposited  at  the  foot  of  the  cliff  on  the  left  bank.  The  bed  is  of  solid  rock  excepting  a 
small  bank  of  sand  on  the  left  bank  which  is  alternately  deposited  and  scoured  out. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  and  stay  wires 
The  initial  point  for  soundings  is  the  face  of  the  eyebolt  to  which  the  tagged  wire  is  fastened 
on  the  left  bank  of  the  stream.  A  secondary  cable  has  been  stretched  across  the  river  100 
feet  downstream  from  the  tagged  wire  for  use  in  making  float  measurements  at  very  high 
stages. 

An  automatic  water  stage  register  is  placed  on  an  overhanging  platform  26.5  feet  above 
the  bed  of  the  creek.  The  station  is  visited  and  the  register  reset  once  each  week  by  R.  L. 
Newman.  The  distance  to  the  center  of  the  first  band  from  the  top  of  the  baseboard  upon 
which  the  register  sets  is  5.90  feet;  to  the  center  of  the  second  band,  from  the  same  point, 
9.57  feet.    The  base  of  the  register  baseboard  is  27.30  feet  above  the  datum  of  the  gage. 
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VIRGIN    RIVER    DRAINAGE    BASIN. 

Discharge  measurements  ofChei-lon  Fork  near  Winslow,  Ariz.^  in  1905. 
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Ilydrographer. 


Aroa  of  |     Mfian  Gago  Dis- 

section,    velocity,      height,      charge. 


November  25  .  J  II.  3.  Keod  . 
December  19...  I do 


Feet. 
5.0 
42.0 


Sq.ft.     \Ft.pcrJiec.\     Feet.         Src.-ft. 


1.36  ' 
101 


0.6.-J  I 
.32  i 


1.00 
2.10 


0.8S 
.13.3 


MISCKL.I.ANEOI  S    MEASUUEMENTS. 


The  following  miscellaneous  measurements  were  made  in  the  Little  Colorado  River  drain- 
age basin  during  1905: 

Miscellaneous  discharge  me/isiirements  made  in  LHUe  Colorado  River  drainage  ha^in  in  1905. 


Date. 


Stream. 


Locality. 


August  19 Chevlon  Fork...    Crossing  of  Hol- 

j  brook-Winslow 
I      wagon  road. 

August  19 do do 

August  30 do I do 

September  10 do <lo 

September  19. .  J do ' do 


September  29. . 

October  9 

October  18 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


Width. 

A  rea  of 
section. 

Mean 
velocity. 

Ft.  per 
sec. 

Gago 
height. 

Feet. 

Feet. 

Sq.ft. 

26.7 

8.2 
7.9 

1.10 
1.39 

26.7 

0.5 

2o.r. 

13.7 

.92 

.  7 

23. 6 

9.9 

.Go 

.4 

2<;.  0 

7.0 

.r.'i 

.5 

24.0 

12.7 

1.34 

.  7 

19.7 

9.0 

1.03 

.5 

20.1 

9.1 

1.16 

.5 

Dis- 
charge. 


Src.-ft. 
9.1 

11.1 

12.6 
6.4 
4.5 

17.0 
9.3 

10.6 


VIRGIN  RIVER  DRAINA(;K  BASIN. 
MITDDY  ItlVER   XEAR   MOAPA,  N  EV. 

Muddy  River  is  a  branch  of  the  Virgin,  one  of  the  more  important  tributaries  of  the  Colo- 
rado. The  stream  drains  a  long  narrow  strip  of  country-  in  the  eastern  part  of  Lincoln 
County,  Nev.,  flows  southward,  and  joins  the  Virgin  about  25  miles  above  the  point  where 
the  latter  stream  enters  the  Colorado. 

The  gaging  station  was  established  January  1,  1004.  It  is  located  near  the  crossing  of 
the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad,  alwut  0  mile.s  downstream  from  Moapa, 
Nev.  The  station  is  above  the  Narrows  and  will  show  the  amount  of  water  available  for 
storage  at  the  proposed  rcvservoir  site  in  the  Narrows. 

Tlie  chi^nnel  is  straight  for  35  feet  above  and  below  the  station,  and  high,  brusliK'overed 
hanks  slope  up  from  the  vertical  sides  of  the  channel.  The  immediate  bunks  are  low,  but 
not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  .sand  and  is  shifting.  It  is 
covered  with  vegetation,  which  is  kept  grubbed  out  near  the  station.  The  current  has  a 
moderate  velocity. 

Discharge  measurements  are  made  from  a  footbridge  4^10  feet  downstream  from  the  gage. 
The  initial  point  for  soundings  is  a  nail  driven  into  the  downstream  side  of  the  bridge  at  the 
right  bank. 

The  gage,  which  was  read  twice  each  day  during  19()5  by  J.  V.  Houghton,  is  a  vertical 
staff  nailed  to  a  post  driven  into  the  right  bank.  The  l)ench  mark  is  the  top  of  a  2-inch  post 
driven  into  the  ground  in  a  willow  clump  20  feet  from  the  gage  on  the  right  hank ;  elevation, 
9.90  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  190-197. 
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Daily  g<ige  Tieighi,  in  feet,  of  Muddy  River  near  Moapa,  Nev.,for  1905. 


Day. 

Jan. 

Feb. 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.4 

3.4 

3.3 

3.3 

2.7 

2.7 

2.6 

2.5 

2.5 

2.4 

2.3 

2.3 

2.2 

2.2 

2.1 

2.0. 

2.0 

2.0 

2.0 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

3.8 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
3.0 
3.5 
4.0 
4.2 
4.4 
4.4 
4.2 
4.0 
3.5 
3.5 
3.0 
2.2 
2.2 
2.2 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.3 

3.6 

3.8 

3.4 

3.4 

3.2 

3.2 

2.6 

2.4 

2.2 

2.1 

2.1 

2.1 

2.1 

2.15 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 
2.0 
2.0 
2.0 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

1.9 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.7 
1.5 
1.2 
3.6 
3.5 
3.4 
3.0 
3.0 
3.0 
2.5 
2.3 
2.3 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

6.5 

5.8 

2.5 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

1.90 

1.90 

1.90 

1.9 

2.0 

1.9 

1.95 

1.9 

1.9 

1.9 

1.9 

2.0 

1.9 

1.8 

1.8 

1.8 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.6 

2.15 

2,2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.0 

1.9 

1.9 

1.9 

1.9 

2.0 

2.15 

2.2 

2.2 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.5 
2.4 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.5 

2.5 

2 

2.5 

3 

2.6 

4 

2.6 

5.. 

2.6 

6 

2.7 

7 

2.7 

8 

2.7 

9 

2.7 

10 

2.8 

11 

2.85 

12 

2.8 

13 

2.7 

14 

2.7 

15 

2.7 

16 

2.7 

17 

2.7 

18 

2.7 

19 

2.6 

20 

2.6 

21 

2.6 

22 

2.6 

23  . 

2.6 

24 

2.6 

25 

2.6 

26 

2.6 

27 

2.7 

28..  . 

2.7 

29 

2.7 

30 

2.7 

31 

2.7 

GILA  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 


Gila  River  rises  in  western  and  southwestern  New  Mexico,  receiving  its  waters  from  moun- 
tains having  an  elevation  of  from  7,000  to  8,000  feet.  At  the  point  where  it  crosses  into 
Arizona  it  still  has  an  elevation  of  6,000  feet.  From  this  place  it  flows  between  mountain 
ranges,  falling  rapidly,  until  at  Florence,  180  miles  away,  it  is  about  1,500  feet  above  sea 
level.  At  a  point  about  15  miles  above  Florence  the  river  emerges  upon  the  plains,  through 
which  it  winds  for  about  75  miles  before  receiving  the  waters  of  its  principal  tributary,  the 
Salt.  From  the  junction  of  the  Salt  the  Gila  continues  west  and  southwest  and  enters  the 
Colorado  at  Yuma,  Ariz.,  near  the  southwestern  corner  of  the  Territory. 

The  principal  tributaries  are  the  San  Pedro  and  Santa  Cruz  rivers  from  the  south,  and 
the  San  Francisco,  Salt,  Aqua  Fria,  and  Hassayampa  rivers  from  the  north. 

San  Francisco  River.rises  in  the  southwestern  part  of  Socorro  County,  N.  Mex.,  and  flows 
southwestward  into  Graham  County,  Ariz.,  where  it  unites  with  the  Gila.  The  basin  com- 
prises approximately  1,800  square  miles  of  high,  mountainous  country. 
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Salt  River,  though  considered  a  tributary  of  the  Gila,  is  in  fact  larger  both  in  catchment 
area  and  in  dischaige.  It  receives  the  drainage  from  central  Arizona,  its  principal  tribu- 
tary, the  Verde,  flowing  southeasterly  and  south  from  the  mountains  and  table-lands  south 
of  the  Colorado  River.  The  Verde  Valley  is  situated  in  Yavapai  County,  Ariz.,  on  the  head- 
waters of  the  stream,  and  extends  from  a  canyon  above  Camp  Verde  to  a  point  about  10 
miles  below  the  fort.  About  a  mile  above  the  junction  of  the  Verde  and  30  miles  above 
Phoenix  the  Salt  enters  upon  the  plains  of  the  Gila  Valley. 

San  Pedro  River  rises  in  the  northern  part  of  the  Mexican  State  of  Sonora,  flows  north- 
ward for  more  than  100  miles,  and  empties  into  the  Gila  a  few  miles  below  the  town  of  Dud- 
leyville,  45  miles  above  Florence,  Ariz.  Rising  in  a  country  of  very  light  snowfall,  the  river 
depends  for  the  greater  part  of  its  water  supply  on  the  frequent  showers  of  the  rainy  seasons. 
It  flows  over  a  sandy  bed  between  high,  steep  banks,  and  during  the  dry  season  it  shrinks 
to  an  insignificant  stream  of  clear  water  which  rises  and  sinks  in  the  sand  with  the  varying 
depth  of  bed  rock. 

The  floods  of  the  upper  Gila  and  its  tributaries  are  usually  short  and  violent,  occurring 
during  the  months  of  January  and  February.  The  season  of  low  water  occurs  in  June  and 
July. 

GILA  RIVER  NEAR  CLIFF,  N.  MEX. 

This  station  was  established  September  9,  1904.  It  is  located  9  miles  below  Cliff  post- 
oflBce  and  one-half  mile  below  the  mouth  of  Mangos  River.  It  is  40  miles  from  Silver 
City,  N.  Mex.  The  station  is  best  reached  by  stage  from  Silver  City  to  Gila  Store,  thence 
by  private  conveyance.  If  the  river  is  in  flood,  the  latter  part  of  the  journey  must  be  made 
on  horseback. 

The  channel  is  straight  for  400  feet  above  and  300  feet  below  the  station.  The  banks 
are  about  6  feet  high,  are  clean,  and  are  subject  to  overflow  during  extreme  high  water. 
The  bed  of  the  stream  is  composed  of  sand  and  gravel,  is  free  from  vegetation,  and  is  shift- 
ing. There  is  but  one  channel  at  all  stages.  At  low  water  the  channel,  although  straight, 
cuts  acrocB  the  section  at  a  slight  angle;  during  freshets  the  channel  will  be  at  right  angles 
to  the  measuring  section. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  zero  of  the  tagged  wire. 

The  gage  is  read  twice  each  day  by  Mrs.  Winnie  P.  Clark.  The  original  gage  was  a  staff 
fastened  to  a  large  cottonwood  tree  on  the  east  side  of  the  river.  This  gage  was  carried 
out  by  heavy  freshets  in  the  early  part  of  1905,  but  observations  of  gage  heights  were  con- 
tinued on  a  temporary  gage  until  February  17,  1905,  when  the  station  was  temporarily 
abandoned.  On  May  22,  1905,  the  gage  was  reestablished  and  the  station  put  in  order, 
and  observations  of  gage  heights  were  again  begun.  The  bench  mark  is  a  point  marked 
"U.S.G.S.  B.M."  with  black  paint  in  a  blaze  on  a  sycamore  tree  N.  84°  E.  293  feet  from 
the  gage;  elevation,  8.55  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  data,  is  contained  in  Water-Supply  Paper 
No.  133,  United  Sutes  Geological  Survey,  page  198. 
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Discliarge  inecunireinents  of  Gila  River,  near  Cliff,  N.  Mex.,  in  1005. 


Date 


June  14. . 
June  Ho 
July?.... 
Julys.... 


Hydrographer. 


,  Asplind. 

.-do 

..do 

..do 


JulySa ' do. 

July  9« ' do. 

July  24 L....do. 

July  25 1 do. 

July  26 do. 

July2(i<» I .do. 

July  27 ..do. 

..do. 

..do. 

-.do. 

..do. 

..do. 

..do. 


Gage 
height 


Feet, 
3.15 
3.15 
2.10 
2.05 
2.05 
2.05 
2.50 
2.3g 
2.25 
4.06 
2.65 
2.58 
2.45 
2.00 
2.40 
3.30 
2.90 
2.72 
2.70 


July  27 

July  27 

July  28 

July  28..... 

July  29 

August  IM. . 

August  19...-. do 

August  20 1 do 

August  21 1 do 2. 70 

August  22 do 2. 80 

Augu.st  2.3 ! do... 2.0.^ 

August  24 ' do 2. 65 

August  25 do ,     2. 05 

August  20. do 2. SO 

August  27... do 2.75 

September  19 do '    2.70 


Dis- 
charge. 


Sec.-ft 
358 
337 

85 
73 
82 
73 
153 
120 
110 
002 
192 
173 
144 
178 
131 
338 
184 
106 
95 
93 
120 
90 
74 
74 
121 
111 
71 


Date. 


SeptPnilHT  20.. 
September  21 
Septeml>er  22.. 
Septemljer'23. 
Septeinl)er24a 
Septemb<>r  25. 
Septemlier  25. 
Septcml>er  20. 
September  27. 
SeptemlHir  28. 
Octol>er20. ... 


Hydrographer.    l| 


Gage  i 
eight.* 


F.  Aspltnd  . 

do 

do 

do 

do...--- 

....:do..:... 

do 

do 

do...... 

do 

do 


27- 

do 

28 

do 

29 

do 

30 

31 

do-.... 

do 

October  31 

do 

NovemlKT  1   . . 

.-...do 

Novemlwr  2- .. 

do.. 1 

November  4. .. 

do 1 

Novemlier  5. .. 

do 1 

NovembiT  21 . . 

.....do....-.' 

NoveiulKT  22. . 

do............ 

November  23a  . 

do 1 

November  23.  . 

do 

November  24. . 

^i« - j 

November  25-. 

do 1 

November  26.. 

do 

FeeL 

2.70 
2.05 
2.75 
2.75 
10;  20 
3.85 
3.65 
3.65 
3,55 
3.65 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.15 
3.35 
3.35 
3.25 
3.d3 
5.  §5 
6.00 
5.15 
4.60 
4.45 


Dis- 
charge 

Sec.-fi 

70 

01 

80 

82 

5,528 

276 

222 

220 

201 

22S 

118 

118 

121 

119 

122 

121 

120 

134 

16^ 

ItiS 

154 

316 

1,091 

1.210 

714 

485 

427 


a  Float  measurement. 


Daily  gage  height,  in  feet,  of  Gila  River,  near  Cliff,  N.  M  ex.,  for  1905. 


Day. 


Jan.    I    Feb. 


May. 


7., 
8. 
9. 

10.. 

11 

12.. 

13.. 

14.. 

15.. 

16. 

17 

18. 


.  \\:> 

\AYi 

.9 

1.0,'-) 

.9 

1.67 

.9 

3.97 

.9 

•1.07 

.9 

•1.02 

.9 

3.4 

.9 

2.9 

.  93 

2.  72 

2.  «•>.-, 

2.  <; 


2.3 

2.  i:. 


6.  lo 


le. 

July. 

Aug. 

Sept. 

Oct. 
3.85 

Nov. 

Dec 

4.5 

2.18 

2.9 

2.82 

3.1 

6.45 

42 

2. 18 

2.8.5 

4.4 

3.7 

3.12 

5.98 

48 

2. 18 

2.8 

3.8 

3.62 

3.12 

5.  .55 

5 

2.18 

2.9 

3.6 

3.52 

3.22 

5.38 

5 

2.18 

.^.Z") 

3.9 

3.42 

3..^5 

5.15 

-■J.'i 

2.12 

2.9 

3.  7.5 

3.4 

3.35 

5.0 

3 

2.1 

2.9 

3.  .52 

3.3 

3.4 

4.88 

37 

2.08 

3..W 

3.5 

3.28 

4.17 

4.75 

62 

2.05 

3.1 

3.  8.5 

3.22 

4.12 

4.62 

:v. 

2.  ()'. 

3.48 

3.  a5 

3.2 

4.05 

4.6 

X'i 

2.(>S 

?,.  T) 

.1.5 

3.18 

3.85 

4.6 

'2.-) 

2.1 

3.4 

.3.-32 

3.15 

3.72 

4.6 

IS 

2.  IS 

3. 1 -. 

3.22 

.3.1.5 

3.6 

4.55 

12 

2.18 

:i.  07 

3.2 

3.12 

3.a5 

4.5 

02 

2.  IS 

.1.02 

3.1 

.3.1 

3.5 

4.5 

*»7 

2.  ir. 

2.  '.).*> 

2.9.5 

3.1 

3.42 

4.45 

9 

2.12 

2.9 

2.9 

3.1 

3.4 

4.4 

.*<-, 

2.  IS 

2. 9:. 

2.82 

3.1 

3.35 

4.4 

7H 

2.22 

2.  7'i 

2.72 

Digitiz 

3.12 

edby  Vj 

3.3 

4.7 
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DaUy  gage  height,  in  feet,  ofOila  River,  near  Cliff,  N.  Mex.,for  1906 — Continued. 


20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28  . 
29.. 
30.. 
31.. 


10. 
11. 
12. 
13., 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
'25.. 
26.. 
27.. 


29. 
30. 
31. 


Day. 


Jan.       Feb.    i   May. 


1.2 

1.1 

1.1 

1.09 

1.09 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 


4.2 

4.a5 

4.0 

3.92 

3.85 

3.72 

3.68 

3.62 

3.52 

3.4 


June. 
2.7 

July. 

Aug. 

Sept. 

2.28 

2.7 

2.7 

2.65 

2.35 

2.7 

2.68 

2.52 

2.3 

2.8 

2.72 

2.45 

2.3 

2.67 

2.75 

2.38 

2.32 

2.67 

4.88 

2.38 

2.32 

2.67 

3.78 

2.28 

3.37 

2.85 

3.58 

2.28 

2.55 

2.72 

3.55 

2.25 

2.6 

2.65 

3.6 

2.25 

3.28 

2.65 

3.48 

2.22 

3.55 

2.62 

3.9 

2.95 

2.7 

Oct. 

Nov. 

3.1 

3.2 

3.1 

3.22 

3.1 

3.95 

3.08 

5.8 

3.08 

5.1 

3.1 

4.6 

3.1 

4.42 

3.1 

11.9 

3.1 

9.9 

3.1 

8.2.=> 

3.1 

7.1 

3.1 



Daily  discharge,  in  second-fetl,  ofOila  River,  near  Cliff,  N.  Mex.,  for  1905. 


Day. 


May. 


June. 


582  I 

556 

632 

490  I 
478 
458  I 
426  ' 
390  I 


405 
396 
414 
420 
420 
375 
360 
381 
458 
436 
375 
316 
326 
310 
282 
268 
250 
237 
218 
198 
186 
158 
144 
129 
129 
110 
110 
104 
104 


July. 


93 

93 

93 

83 

80 

77 

72 

72 

77 

80 

93 

93 

93 

88 

83 

93 

99 

110 

123 

113 

113 

117 

117 

381 

IW 

178 

354 

436 

263 


Aug.      Sept. 


lt>5 

87 

150 

411 

130 

255 

165 

215 

270 

280 

165 

215 

165 

199 

436 

195 

250 

267 

418 

225 

420 

195 

3&5 

165 

270 

147 

235 

144 

215 

127 

185 

105 

165 

98 

18.5 

87 

110 

73 

95 

70 

95 

68 

130 

73 

85 

77 

85 

602 

85 

251 

150 

211  1 

100 

205 

80 

215 

80 

192  ' 

65 

280 

95 

Oct.    1   Nov. 


268 
235 
^19 
219 
183 
179 
161 
158 
147 
144 
141 
136 
136 
130 
127 
127 
127 
127 
130 
127 
127 
127 
120 
120 
127 
127 
127 
127 
127 
127 
127 


127 ; 

130 
130 
147 
170 
170 
179 
348 
335 
317 
268 
239 
215 
225 
195 
183 
179 
170 
161 
144 
147 
292 
985 
715 
490 
419 
13,640 
9,835 
6.700 
4,  .515 


Dec. 

4.52 
4.48 
4.42 
4.35 
4.22 
4.15 
4.15 
4.15 
4.18 
4.2 
4.2 
4.2 


Dec. 


I 


3,190 
2,387 
1,570 
1,247 
810 
n.55 
632 
610 
498 
490 
490 
490 
470 
450 
450 
430 
411 
411 
530 
458 
442 
419 
397 
361 
342 
342 
342 
349 
3.^ 
355 
355 


Note.— Dally  discharge  obtained  by  indirect  method. 
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EdimaUd  morUfdy  discharge  of  Gila  River,  near  Cliff,  N.  Mex.,for  1905. 
[Drainage  area,  2,450  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

May  22-31 

648 
458 
436 
436 
602 
268 
13,640 
3,190 

390 
99 
72 
65 
08 
120 
127 
342 

516 
272 
133 
182 

.  192 
149 

1,392 
665 

10,230 
16,180 

8,178 
11,190 
11,420 

9,162 
82,830 
40,890 

0.211 
.111 
.054 
.074 
.078 

0.078 

Juno 

.124 

Jnjv 

.C62 

August 

.08."» 

September. 

.nR7 

October 

.061  ]            .070 

November 

.568  ■            .634 

December 

.271               .312 

The  period 

190, 100 

1 

GILA  RIVER  AT  SAX  CARL08,  ARIZ. 

This  station  was  cstabli.shed  July  11,  1899,  in  connection  with  the  investigation  of  the 
water  supply  of  the  Oila  Valley.a  It  is  located  one-half  mile  south  of  the  Indian  agency  at 
San  Carlos  and  Ix'low  the  mouth  of  San  Carlos  Creek. 

The  channel  is  straight  for  some  distance  above  and  below  the  station,  and  the  water  i.s 
comparatively  swift.  The  right  bank  is  high,  but  the  left  is  low  and  liable  to  overflow. 
The  \kk\  of  the  stream  is  sandy  and  shifting. 

Dischai"ge  measurements  are  made  from  a  cable  and  car  a  short  distance  above  the  gage 
rod.  The  gage  at  this  station  is  read  by  R.  H.  Ross.  The  original  gage  was  an  inclined  rod 
securely  fastened  to  posts  driven  into  the  left  bank.  During  the  heavy  floods  of  January, 
Febmary,  and  March,  1905,  the  cable  and  gage  were  washed  away,  and  there  are  breaks  in 
the  gago  records  for  those  months.  In  April  and  May,  1905,  the  station  was  visited  by  Mr. 
Gerard  H.  Matthes,  who  constructed  an  approximate  gage  record  covering  the  period 
between  April  1  and  May  14,  based  on  the  data  available  at  that  time.  On  May  14  a  chain 
giv^e  was  established  on  the  right  bank  of  the  river  al)out  500  feet  below  the  new  cable.  In 
August,  1905,  new  cables  were  placed  in  position  and  the  station  was  rebuilt.  Owing  to  the 
fact  that  the  channel  left  the  chain  gage  during  low  water,  an  inclined  gage  was  placed  on 
the  right  bank  of  the  stream  about  60  feet  above  the  cable  for  use  at  low  stages.  The  zero 
of  this  gage  coincides  in  elevation  with  the  zero  of  the  chain  gage.  The  bench  marks  are  as 
follows:  (1)  Nail  in  cotton  wood  tree  on  edge  of  bank  50  yards  upstream  from  gage;  eleva- 
tion, 23.38  feet.  (2)  Nail  in  cottonwood  tree  near  ditch  back  of  gage;  elevation,  20.58  feet. 
(3)  Three  nails  driven  at  the  same  level  in  three  forks  of  old  cottonwood  tree  on  irrigating 
ditch  one-third  mile  north  of  gage;  elevation,  23.8;3  feet.  Elevations  are  above  the  zero  of 
the  gage.    This  station  was  discontinued  December  31, 1905. 

Infonnation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the  * 
United  States  Geological  Survey  (Ann=Annual  Rejjort;  WS=Wat«r-Supply  Paper): 

Description :,WS  38,  pp  313-314:  50,  p  385;  06,  p  98;  85.  pp  32-33;  100,  p  48;  133,  p  199. 

Discharge:  WS  aS.  p  314;  .50,  p  aSG;  66,  p  99;  a5,  p  33;  100,  p  50;  133,  pp  200-202. 

Discharge,  moan  daily:  W.S  133,  p  203. 

Distharp\  monthly:  Ann  21,  iv.  p  332;  22,  iv,  p  397;  WS  75,  p  179;  85,  p  35;  100,  p  51;  133,  p  204. 

Gaw  hoights:  WS  :{8,  p  314;  50.  p  386:  66,  p  99:  Sr>,  p  34;  100,  p  49;  133,  p  202. 

Hydrographs:  Ann  21.  iv.  p  .332;  22,  iv.  p  398;  WS  75,  p  180. 

Rating  tables:  WS  39,  p  452;  52.  p  5-20;  8.5,  pp  34-35. 


«Th('  r.'siilts  of  th  s  invest  giit  on  arc  sot  forth  in  Water-Supply  and  Irrigation  Paper  No.  33,  entitle 
'Storage  of  Water  ou  Gila  liivcr,  Arizona,"  by  J.  B.  Lippiucott. 
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Discharge  measurements  ofGUn  River  at  San  Calos,  Ariz.,  in  1905. 


Date. 


January  6 

June  14 

June  25 

June  30 

July  14 

July  31 

August  5 

August  11 

September  17. 


llydrographer. 


Qaco     Dis-  I 
height,  charge- 


R.  H.  Ross 

MHtthes  A  Rahln- 

novitz. 
F.  Rrtbinnovitr  . . . 

do 

do 

do 

do 

....do 

do 


Feet. 
1.45 
11.12 

10.80 
10.50 
10.82 
11.44 
11.15 


Sec.-ft. 
127 
422 

I  28 
j        58 

178 
'      243 

213 


Date.  I     Hydrographer.     hei^f,^t.  charge. 


Feet. 
11.25 
11.20 
11.05 
11.00 
11.05 


September  24 do  . 


September  30 . 

Octol>er  9 

October  12.... 

October  21 

October  24. . . . 


.do. 
.do. 
.do. 
.do. 
.do. 


11.57 

957 

11.50 

168 

11.35 

89 

12.10 

7f.O 

11.40 

109  j 

11.30 

78' 

11.15 

36| 

11.10 

46' 

October  15 F.  Rablnnoviti 

October  17 1 do 

October  26 ' do 

October  28 do 

October  30 do 

November 2 do 11. 15 

November  4  . ..' do j  11.10 

November 6  ...' do '  11.45 

Noveml>er  10 do 12. 45 

November  13 do 11.90 

November  15 do 11. 75 

November  17.. I do 11.80 

November  20. .  I do i  1 1. 70 

November  22..' do I  12.00 

November  24  . .  I do 13. 20 


Sec.-ft. 

117 

65 

42 

28 

57 

58 

76 

292 

1,438 

766 

461 

492 

381 

951 

3,237 


DaUy  gage  height,  in  feet,  of  Gila  River,  at  San  Carlos.  Ariz.,  for  1906. 


Mar.     Apr.     May.  I  June.  '  July.     Aug.     Sept.     Oct.     Nov. 


Day. 

Jan. 

1 

1.5 

2 

1.5 

3 

1.5 

4.                

1.5 

5 

1.45 

6 

1.45 

7 

1.45 

8 

1.45 

9                  

1.45 

10. 

70 

11                

12                

13 

14 

15                  

16.             

17 

18 

19 

20 

21 

22                         : 

23            1 

24 

25 

» ' 

27              1 

28 

1.7 

1.7 

1.7 

5.55 

4.9 

4.9 

4.4 

3.8 

3.42 

3.2 

3.15 

3.05 

2.95 

2.78 

2.7 

2.85 

5.ft5 

7.9 

9.0 

4.15 

3.7 

3.35 

3.2 

3.65 

4.95 

3.75 

3.4 

3.3 


5.6 
5.3 

5.5 

5.4  I 
5.35 
4.9 
4.5 
4.8    I 
6.7 
5.55 
5.1 
4.6 
4.1 

5. 1 
5.1 

4.5  I 
8.0 


29. 
30. 
31. 


I 


13.35 

13.3 

13.3 

13.2 

13.0, 

12.85 

12.6 

12.35 

12.3 

12.2 

12.2 

12.2 

12.05 

11.95 

11.9 

11.86 

11.82 

11.81 

11.8 

11.77 

11.69 

ll.a'i 

11.50 

11.57 

11.48 

11.43 

11.3.') 

11.28 

11.21 

11.16 

11.13 


11.05 

11.05 

11.01 

11.99 

11.01 

11.02 

11.99 

11.07 

11.11 

11.36 

11.26 

11.2.5 

11.22 

11.14 

11.14 

11.08 

11.06 

11.07 

U.OT) 

11.01 

11.26 

10.72 

10.92 

10.9 

10.84 

10.79 

10.72 

10.06 

10.62 

10.55 


10.5 
10.5 
I  10.5 
10.5 
I  10.5 
10.5 
1  10.5 
I  10.5 
;  10.5 
10.5 
j  10.55 
!  10.38 
I  10.62 
10.88 
I  10.7 
'  10.68 
10.6 
10.58 
,  10.5 
i  10.48 
10.45 
10.28 
10.18 
I  10.13 
'  10.13 
10.1 
10.11 
J  10.87 
11.5 
11.58 
11.4 


11.38 
11.3 
11.16 
11.2 
11.15 
11.12 
11.1 
11.22 
11.78 
11.62 
11.52 
11.42 
11.34 
11.38 
11.27 
11.1 
11.07 
11.02  t 
11. (M 
11.1     I 
11. (M 
11.55 
11.17 
11.56  ' 
»11.45  I 
11.45  I 
11.3.5 
11.22 
11.65 
11.1 
11.1 


11.38 

11.22 

11.3 

11.8 

11.8 

12.6 

12.35 

12.17 

11.8 

11.92 

11.95 

11.8 

11.7 

11.65 

11.6 

11.5 

11.5 

11.42 

11.. T) 

11.32 

11.28 

11.25 

11.25 

11.75 

12.08 

12.62 

12..'i5 

12.15 

12.0 

12.08 


12.05 

11.88 
11.9    I 
11.82 
11.72 
11.62  I 
11.52 
11.48  ' 
U.4    I 
11.35  I 
11.35  i 
11.32  I 
11.3    I 
11.28  I 
11.22  I 
11.2 
11.2    I 
11.15 
11.15 
11.15 
11.15  I 
11.15  ' 
11.12 
11.1     I 
11.1 
11. a5 
11.0    i 
11.0 
11.0 
11.02 
11.08 


11.15 

11.15 

11.12 

11.1 

11.18 

11.48 

11.42 

11.7 

12.78 

12.48 

12.2 

12.05 

11.92 

11.8 

11.78 

11.72 

11.75 

11.7 

11.65 

11.68 

11.65 

12.0 

13.02 

13.2 

13.1 

12.8 

14.88 


»  Oage  washed  out.    River  changed  its  course.    New  gage  set  same  level. 
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STREAM   MEASUREMENTS    IN   1905,   PART    XI. 


GILA  RIVER  AT  DOME  (GILA  CITY),  ARIZ. 

This  station  was  established  October  15,  1903.  It  is  located  20  miles  above  the  junction 
of  the  Gila  vnih  the  Colorado.  The  point  of  gJiging  first  e^stablished  was  one-fourth  mile 
north  of  the  depot  at  Dome.  The  river  now  flows  in  a  channel  fully  1  mile  north  of  the 
original  channel. 

The  Gila  carries  an  enormous  amount  of  mud  and  sand.  At  times  the  waves  of  sand 
traveling  along  the  bed  of  the  stream  are  so  large,  the  current  is  so  swift,  and  the  stream 
to  shallow,  that  the  water  is  broken  into  a  uniform  succession  of  waves  2  feet  high  and 
over.  During  1905  there  have  been  ten  floods  reaching  a  maximum  mean  discharge  for 
twenty-four  hours,  as  follows:  Two  floods  of  95,000  second-feet  or  over;  1  flood  of  80,000 
second-feet  or  over;  2  floods  of  40,000  second-feet  or  over;  5  floods  of  13,000  second-feet 
or  over.  At  every  flood  the  channel  shifts.  The  valley  at  its  narrowest  is  half  a  mile 
wide  and  the  waters  may  occupy  any  part  or  all  of  it.  There  is  no  place  on  the  lower  part 
of  the  Gila  where  a  permanent  cable  can  be  erected  at  a  reasonable  expense. 

Up  to  about  8,000  second-feet  discharge  measurements  are  made  by  me^ns  of  a  boat 
and  cable  above  that  by  means  of  floats.  When  the  Colorado  above  the  Gila  is  known 
to  be  constant  the  crest  of  the  flood  is  measured  after  it  joins  the  Colorado  at  Yuma,  and 
an  allowance  of  5  per  cent  is  made  for  flattening  of  the  crest  between  Dome  and  Yuma. 

The  gage  obser\'er  is  B.  Rinehart.  "Fourteen  gages  have  been  put  in  by  the  hydrographer 
since  the  establishment  of  the  station,  not  including  temporary  rods  placed  by  the  observer. 

The  permanent  bench  mark  is  a  standard  United  States  Geological  Survey  iron  post  at  the 
southwest  comer  of  depot  under  platform,  marked  "  189  Y";  elevation,  189.60  feet  above 
sea  level  and  31.97  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  133,  p  204.. 
Discharge:  133,  p  205. 
Discharge,  monthly:  133,  p  206. 
Gage  heights:  100,  p  27:  133,  p  205. 

Discharge  measurements  of  Gila  River  at  Dome  {Gila  City),  Ariz.,  in  1905. 


Date. 


Hydrographer.     heig^l' chaise."  ^*^*'^-  Hydrographer. 


Feet.     Scc.-ft. 


Januar>'14.....    W.  I).  Smith... 

Januarj^  15 do 

January  15 do 

January  16 do 


8. 25 
9.20 
9.90 
12.  SO 


January  17 do 14.  (K) 

January  24. do 6. 10 

Februarj'  8. do 

March  20 do 


3,323 

4.287 

I     4,941 

17.300 

a23,000 

2.  .'«)5 

16.95   «S0,000 

1.3.10   095.  (KX) 


April  14 ,  W.D.Smith. 

May  30 do 

June  13 do 


September  19 do . 

Octobers do. 

October  9 do . 

November  28.  J do. 

November  29. do. 


April  4 ] do 


9.00     Nj,552 


Gage 
height. 


Feet. 

12.60 
7.00 
5.90 
3.70 
6.00 
4.70 
7.10 

.14.70 


Dis- 
charge 


Sec.-ft . 

688,000 

<"2,269 

749 

33 

755 

374 

2.467 

d95,000 


a  Estimated  from  gaging  at  Yuma,  -Vriz. 
6  Float  measurement. 

c  Measurement  ma4e  4  mile.s  above  Yunui,  .Vriz. 

♦JE.stimated  from  the  discharge  of  the  Colorado  Kiver  at  Yuma  and  from  gage  observations  at  Dome 
Plcacho,  and  Laguna. 
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DaUy  gage  height,  in  feet,  ofGUa  River  at  Borne  {Gila  City),  Ariz.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

JiUy. 

Sopl. 

Oct. 

Nov. 

Dec. 

1 

3.1 

2. 75 
2.4.5 
2.3 
3.  .55 
7.0 
14.0 
16.95 
15.45 
!3.1 
10.75 
7.25 
4.25 
6.75 
5.0 
4.0 
4.5.5 
4.8 
10.95 
11.95 
12.  tt5 
11.8.5 
5.7 
5.0 
6.0 
9.05 
8.05 
8.1 

8.05 
10.65 
11.. 5.5 
9.5 
8.0 
7.3 
6.15 
5.4 
5.2 
5.0 
8.0 
9.2 
7.6 
7.5 
9.25 
11.8 
10.5 
11.15 
12.55 
13.1 
11.0 
10.5 
10.3 
10.1 
9.9 
9.7 
9.5 
9.3 
9.1 
8.9 
8.7 

8.5 
8.5 
8.3 
8.6 
8.9 
9.6 
9.8 
9.0 
8.8 
8.9 
9.0 
8.9 
10.7 
12.6 
U.55 
10.8 
10.0 
9.3.5 
8.85 
8.35 
8.05 
8.4 
8.85 
8.75 
9.05 
9.65 
9.55 
9.7 
9.65 
9.4 

9.1 

8.8 
8.9 
8.7 
8.3 

6.7 
6.5 
6.0 

2 

4.4 

3                       

a  6 
6.4 
6.0 
5.6 
5.0 

4     

4.2 

5 



8.2 

6 

8.4 
8.3 
8.0 
8.0 
8.0 
;.7 
8.2 
8.0 
7.8 
7.9 
8.0 
8.0 
7.9 
7.6 
7.8 
7.6 
7.7 
7.8 
7.6 
7.5 
7.5 
7.5 
7.4 
7.2 
7.0 
6.9 

4.0 

8.0 

7                

7.7 

8         

3.9 

7.6 

9 

4.7 

7.6 

10 

3.0 
7.0 
7.5 
7.8 
7.95 
9.45 
13.7 
14.6 
12.0 
10.1 
8.7 
8.a5 
7.45 
6.65 
6.1 
5.75 
5.45 
5.2.5 
4.95 
4.6 
4.1 
3.6 

3.8 

7.7 

4.3 

7.5 

12           

5.9 
5.9 

3.7 
3.7 

7.4 

13     

4.8 
4.6 
4.4 

4.0 
3.7 

14 

4.5 
6.0 
5.0 

7.4 

15            

16         

6.0 

3.6 

7.5 

17                        -  . 

3.8 

3.6 

18                      

5.9 

3.6 

4.5 

7.6 

19             

3.7 

3.5 

20 

5.7 

3.5 

4.2 

7.0 

21 

3.6 
3.5 
3.5 

22            

5.4 

3.5 

4.1 

7.6 

23 

7.7 

24 

5.1 

4.1 

7.7 

25 

26 

4.9 

4.1 

7.8 

27           

28 

4.7 

0.1 
14.7 
12.6 

7.5 

29 

30 

4.5 

7.4 

31             

7.4 

i              ,              1 

Note.— No  gage  record  Juno  4  to  12.    No  flow  during  August. 

DaUy  discharge,  in  second-feet,  of  Gila  River  at  Dome  (Gila  City),  Ariz.,  for  1906. 
Day.  Jan.      Feb.      Mar.      Apr.     May.    June.     July.     Sept.  [  Oct.      Nov.      Dec. 


1 80     5,1.50 

2 21,500 


3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 


i        ^ 

U.. 2,220 

12 1  2.600 

13 '  2,840 

14 j  2,960 

15... I  4,680 

16 18,600 


28() 

2,220 

20,800 

82,  (XX) 

3;5,800 

14,900 

6,900 

2,920 

6'^ 

1.920 


.34,000 
11,800 
5,000 
3,a50 


6,800 
6,8fK) 
6,  too 
V,300 
8,500 
12,400 


l,a50  13,800 
450  '  9,<XX) 


8, 100 
8,  .500 
9, 000 

8,  .500 


370 

3(X) 

.5,000 

10.  ax) 

3,800  22,0CO 
3,500  64,000 
300  10,300  34,000 
39,000  123,000 


9,  .500 
8,100 
8,500 
7,700 
6,000 
6,400 
6,(KX) 
5,000 
5,000 
5,000 
4,100 
5,600 
5,0(X) 
4,400 
4,7'K) 
.5,aX) 


1,850 
1,550 
900 
880 
860 
840 
830 
810 
790 
770 
750 
730 
720 
720 
740 
7.50 


•2m 

270 
240 
210 
180 
150 
140 
120 
190 
90 
80 
60 
60 
60 
40 
30 


30,700 

24.400 

940  1  18,200 

870  11,900 

7.50  5,7Q0 

630  5,000 

450  4,  HX) 

4<X)  3.800 

;J60  3,600 

.300  4,100 

240  1  3,tK)0 


390 
330  I 
270 
180 


200 

1.'., 

100  I 
60  I 
40 


390 
450 
450 


3,. 300 
3.. 'WO 
3,300 
3,400 
3,600 
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Daily  discharge ,  in  secondrfeeifOf  Oila  River  at  Dome  {Gila City),  Ariz.,  for  1905 — CoDt'd. 


Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

26,000 

10,200 

5,650 

3,690 

3,060 

2,560 

1,990 

1,660 

1,460 

1,290 

1,180 

1,020 

830 

560 

310 


Feb. 


140 

230 

24,800 

42,800 

45,200 

40,200 

630 

300 

900 

9,250 

5,150 

5,300 


Mar.     Apr. 


20,000 
27,800 
62,000 
95,000 
;25,500 
120,000 
18.000 
'  16, 100 
1 14, 500 
13,100 
11,800 
10,600 
9,500 
8,500 
7,700 


15,300 
10,900 
8,300 
6,200 
1  5,150 
6,400 
8,300 
7,900 
9,250 
12,750 
12.100 
13,100 
12,750 
11,200 


Hay. 

Juno. 
740 

5,000 

4,700 

720 

3.800 

690 

4.400 

660 

3,800 

620 

4,100 

570 

4,400 

520 

3,800 

480 
450 

3,500 

3,500 

420 

3,.')00 

390 
360 
330 

3,300 

2,800 

2,350 

300 

2.150 

July. 


Sept. 


Oct, 


Nov. 

380 
300 
260 
210 
200 
180 
180 
180 
180 
180 
480 
780 

as.ooo 

36,900 


Dec. 


3,700 
3,800 
3,800 
3,800 
3,800 
3,800 
4,100 
4,100 
4,200 
4,400 
4,000 
3,600 
3.400 
3,300 
3,300 


Note.— Daily  discharge  obtained  from  several  rating  tables,  each  covering  a  short  period  of  time. 
Discharge  estimated  for  missing  gage  heights.    No  flow  dnring  August. 

Estimated  monthly  discharge  of  Gila  River  at  Dome  (Gila  City),  Ariz.,  for  1905. 
[Drainage  area,  71,050  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum.  Minimum. 


January — 
February.. 

March 

April 

May 

June 

July 

August 

September. , 

Octol)er 

Novoml)er., 
December.. 


26,000 

82,000 

95,000 

64,000 

9,500 

1,850 

280 

0 

390 

940 

95,000 

30,700 


0 

0 

300 

5,150 

2,150 

300 

0 

0 

0 

0 

0 

3,300 


The  year. 


95,000 


Mean. 


Total  in 
acre-feet. 


3,077 
12,250 
16,590 
12,910 
4,874 
725 
70.6 
0 
49i7 
179 
4,657 
6,100 


189,200 

680,300 

1,020,000 

768,200 

299,700 

43,140 

4,341 

0 

2,957 

11,010 

271,200 

375,100 


6,115        3,666,000 


Run-off. 


Second-feet 

per  square 

mile. 


0.043 
.172 
.233 
.182 
.069 
.010 
.00099 
.0 

.00070 
.0025 
.064 
.086 


.072 


Depth  in 
inches. 


0.050 
.179 
.209 
.203 
.080 
.011 
.0011 
.0 

.00078 
.0029 
.071 


.967 


SAN  FRANCISCO  RIVER  AT  ALMA,  N.  MEX. 

This  station  was  established  October  18,  1904.  It  is  located  about  one-half  mile  south 
of  Alma,  N.  Mex.,  and  85  miles  northwest  of  Silver  City.  It  is  best  reached  by  stage  from 
Silver  City,  which  makes  the  trip  daily  except  Sundays. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  banks  are 
about  4  feet  high,  are  clean,  and  are  subject  to  overflow  during  extreme  high  water.  The 
bed  of  the  stream  is  composed  of  gravel,  is  free  from  vegetation,  and  is  firm  and  regular. 
The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire.    Tlie  cable  was  carried  away  by 
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a  heavy  flood  on  March  16, 1905,  but  was  recovered  and  restored  at  a  point  about  600  feet 
higher  upstream  on  March  24.  Measurements  prior  to  March  16  were  taken  at  the  lower 
section ;  since  then  the  upper  section  has  been  used. 

The  gage,  which  is  read  twice  each  day  by  Mrs.  Ella  D.  Hollimon,  consists  of  a  staff 
fastened  to  the  east  or  left  bank  of  the  stream.  The  gage  was  washed  out  by  the  flood  of 
March  16,  1905,  but  was  immediately  replaced  in  its  old  position.  The  bench  mark  is  a 
20-penny  nail  driven  into  a  blaze  in  a  cottonwood  tree  118.5  feet  N.  73®  E.  from  the  gage; 
it  is  marked  ''U.  S.  G.  S.  B.  M.";  elevation  above  the  zero  of  the  gage,  9.06  feet. 

A  description  of  this  station  with  gage  height  and  discharge  data  is  contained  in  Water- 
Supply  Fwper  No.  133,  United  SUtes  Geological  Survey,  pages  206-208. 

Discharge  measurements  of  San  Francisco  River  at  Alma,  N.  Mex.,  in  1905. 


Date. 


Februarys.. 
February  10 . 
February  H . 
February  27 . 

March  4 

March  11.... 

March  13 

March  14 ... . 
March  15 ...  - 

March  16 

March  2.5 ... . 

March  27 

April  3 

April  4 

April  6 

April  7 

April  11 

April  12 .... . 
April  14-.... 

April  18 

April  19..... 

April  22 

April  24 

April  20 

April  27 

April  29 

May  2 

May  4 

May6 

May  9 

May  12 

May  12 

May  14 

May  14 

May  16 

May  16 

May  25.. 

May  26.. 

May  27 

May  28 , 

May  28 


Hydrographer. 


Frank  Asplind. 
....do 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 


.do. 


.do. 
.do. 
-do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 


Oai 
height. 


Feel. 
4.50 
3.70 
3,9C 
4.30 
5.20 
3.80 
3.20 
4.4 
4.6 
4.0 
4.1 
4.2 
5.70 
4.30 
6.40 
5.00 
4.20 
4.70 
4.50 
3.90 
3.80 
S./iT. 
4.50 

4,m 

3.90 

3. 75 

3.55 

3.:i0 

3.00 

3.00 

2.90 

2.W 

2.a5 

2.&5 

2.80 

2.80 

2.4 

2.4 

2.35 

2.30 

2.m 

OF 


Dia- 
charga 


Sec-ft. 

0  362 

a  172 

«209 

0  294 

ol,463 

0  767 

0  385 

al.098 

01,207 

0925 

01.068 

O1.06.5 

o2,835 

al,G34 

a2.517 

o2, 115 

ol,336 

o  1,719 

o  1,546 

9.^3 

800 
502 
1,478 
1,128 
970 
828 
629 
479 

« :ir,f) 
3:i3 

289 

«251 

201 

«238 

234 

0  311 

95 

a  95 

83 

72 

n70 


Date. 


May  30 ... . 
May  30  ... . 
Mny  31  ... . 

June  3 

June  4 

June  6 

June? 

June  16 

June  17 

June  19 

June  20 

June  21 

June  23 

June  24 

June  26 

June  29 

July  15.... 

July  15 

July  18.... 

July  2(» 

July  21  .... 
Aupnst  1  , . 
August  2  . . 
Auguf^t  *3. . 
Aupist  4  . . 
August  5  . . 
.\uijust  8  .  - 

August  9 1 do 

.Vugust  10  . 
August  U  - 
.Vugust  U  . 
August  12  . 

August  14 1 do 

August  15 do 

August  16 1 do 

.August  30 ..,  .do 

August  31 

September  2... 
September  3.. . 
ScptemlMT  4. . . 
Soptcmher  4... 


Hydrographer, 


Frank  Asplind . 

....do... 

..-.do..... 

..-.do 

....do 

....do 

...do 

..-.do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do. 

.--.do 

...-do 

..--do 

....do.. 

....do... 

....d(» 

....do 

...-do 

.-..do 

...do 


..do.... 
..do.... 
.do.... 
..(h..... 
..do..-. 


Gage 
height. 


Feet 
2.25 
2.25 
2.2 
2.15 
2.15 
2.10 
2.10 
2. 05 
2.a5 
2.00 
2.00 
1.95 
1.90 
1.85 
1.80 
1.75 
1.95 
2.00 
1.90 
2.15 
2.20 
2.15 
2. 15 
2.10 
2.18 
2.20 
2.  frf) 
2.20 
2.20 
2.22 
2.  45 
2.  'M\ 
2.  ir, 
2.10 

2.  or. 

2,  l.') 
2. ;{() 
2. 20 

3.  .W 
2.  40 
4.;i0 


Di». 
charge. 


Sec-fL 

63 
o60 

£4 

43 
0  45 

35 
a  32 

24 
023 

22 
121 

16.8 

12.4 
9.1 
5.8 
4.0 

15. 5 

21 

12.5 

40 

52 

33 

29 

23 

j        33 

I        40 

104 

•  39 

40 

46 

79 
!        54 

27 

19.2 

ir..  7 
10.  n 

■M 

16.1 
i74l 

«1,2]K 


loat  measurement. 
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Discharge  mtasitrements  of  San  Francisco  River  at  Alma,  N.  Mex.,  in  1905 — Continued. 


Date 

Ilydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Frank  Aspiind.. 
do 

Gage 

height 

Dis-  . 
charge'. 

September  5... 
September  6... 

Frank  Asplind.. 
do 

FeeL 
2.82 
3.25 
2.32 
2.25 
2.30 
2.20 
2.15 
2.10 
2.10 
2.10 
2.30 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2,20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.40 

Sec. -ft. 
248 
455 
80 
58 
71 
49 
39 

m 

28 

28 

058 

am 

37 

37 

36 

36 

37 

36 

34 

36 

36  , 

35  ! 

3,5 

34  ! 

36 

35 

33 

f>8 

October  24 

November  7  . . . 

Feet. 
2.40 
2*40 
3.20 
2.72 
2.52 
2.40 
2.45 
2.40 
2.40 
2.40 
2.25 
1.95 
1.75 
1.75 
1,70 
1.70 
IMi 
1.60 
1.62 
1.60 
1.00 
1.60 
1.60 
1.50 
1.4'i 
1,50 
1.45 
1.4. 

See.-ft. 
68 
59 

September  7.. 

do 

November  8  . . . 
November9..- 
November  10 . . 

do 

.-.-.do 

.....do 

22(i 

September  8. . . 
September  9... 
September  11.. 

do 

do 

do 

99 

68 

November  11 .  . 

7 
do 

51 

September  12 

...do 

November  13 . . 

..  -.do. 

61 

Septemljer  13.. 
September  14.. 
September  16.. 

October  2 

Octobers 

October  4 

October  5 

October  6 

October  7 

October  9 

October  10 

do 

do 

do 

do 

do.. 

do. 

do 

do 

do 

do 

....do 

November  15 . . 

November  17 . . 

November  18 . . 

December  6 

December  7..:. 

December  9 

December  11... 

December  12... 

December  13... 

December  14... 

December  15... 

Decern  bcrte... 

December  18... 

December  19... 

December  20... 

December  22.. . 

December  23... 

December  26... 

December  28... 

December  29... 
1  December  30... 
i 

do 

....  do 

54 
55 

do 

do... 

do 

.....do 

do 

do 

do 

do 

do 

do 

do.. 

.....do 

do... 

do 

do 

do 

do 

do 

do 

55 
167 
107 
72 
68 
60 
59 
50 
42 

October  11 

October  12 

October  13 

October  14 

do 

do 

do 

do 

46 
42 
43 
42 

October  16.. ... 

do 

43 

October  18 

October  19 

Octol>er20 

October  21 

October  ZJ 

do...... 

.,Ao 

do 

do 

do... 

34 
30 
33 
28 
27 

«  Float  raeAsurement. 


Daily  gage  height,  in  feet,  of  San  Francisco  River  at  Alma,  N.  Mex.,  for  1905. 


Day 

Jan. 

i 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1.2 

2.2 

5.85 

3.6 

3.52 

2.2 

1.8 

2.35 

2.3 

2.5 

2.3 

2 

1.2 

2.8 

5.5 

4.15 

3.5 

2.18 

1.8 

2.1 

2.2 

2.48 

2.5 

3 

1.2 

2.45 

5.. 55 

5.0 

3.4 

2.1 

1.8 

2.05 

2.2 

2.35 

2.5 

2.42 

4 

1     1.2 

5.0 

5.55 

4.4 

3.4 

2.1 

1.78 

2.05 

2.5 

2.3 

2.6 

2.42 

5 

1.2 

5.0 

5.6 

4.9 

3.3 

2.0 

1.75 

2.1 

2.5 

2.3 

2.9 

2.3:? 

6 

1.2 

5.15 

4.7 

4.S.5 

3.15 

2.0 

1.78 

2. 15 

2.4 

2.2 

3.8 

2.2.5 

7 

1.2 

4.8 

5.0 

4.75 

3.1 

2.0 

1.8 

2.a5 

2.3 

2.2 

3.6 

2.1 

8 

1.2 

4.5 

5.42 

4.6 

3.1 

2.2 

1.8 

3.25 

2.3 

2.2 

3.8 

1.85 

9 

1.75 

4.25 

4.3;5 

4.25 

3.1 

2.18 

1.8 

2.3.5 

2.3 

2.2 

3.0 

1.8 

10 

5.8.5 

3.7 

3.75 

4.2.5 

3.0 

2.1 

1.8 

2.2 

2.25 

2.15 

2.52 

1.72 

11 

3.4 

3.2 

3.6 

4.2 

3.0 

2.1 

1.8 

2.5 

2.22 

2.15 

2.5 

1.7 

12 

2.65 

3.5 

3.4 

4.45 

2.95 

2.1 

1.8 

2.35 

2.22 

2.2 

2.42 

1.68 

13 

2  4 

3.7 
3.0 

3.2 
4..^5 

4.95 
4.42 

2.9 
2.82 

2.0 
2.0 

1.8 
1.8 

2.3 
2.2 

2.15 
2.12 

2.2 
2.2 

2.4 
2.4 

1.68 

14 

2.;i.5 

1.68 

15 

2.3 

3.6.'> 

4.3 

4.2 

2.8 

2.0 

1.9 

2.2 

2.1 

2.2 

2.4 

1.62 

16 

2.3 

3.8.5 

4.0 

3.95 

2.8 

2.0 

1.9 

2.18 

1.98 

2.2 

2.4 

1.62 

17 

2.3 

6.3 

5.9 

3.85 

2.77 

2.0 

2.0 

2.12 

2.0 

2.2 

2.4 

1.58 

18 

2.3 

6.4 

5.1 

3.85 

2.75 

1.92 

1.9 

2.1 

2.0 

2.2 

2.4 

1.52 
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Daily  gage  height  y  in  feet,  of  San  Francisco  River  at  Alma,  N.  Mex.,  for  1905 — Continued. 


Day. 


Jan.  I  Feb.  |  Mar.  |  Apr.     May.    June.  '  July.  |  Aug.     Sept.  |   Oct. 


I 


19.. 
JO.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31. 


2.3 

3.75 

4.7 

3.8 

2.75 

2.22 

3.8 

5.2 

3.7 

2.7 

2.22 

3.0 

4.6 

3.6 

2.7 

2.21 

2.9 

4.5 

3.52 

2.7 

2.21 

4.3.5 

4.5 

4.55 

2.55 

2.2 

3.22 

4.3 

4.7 

2.5 

2.15 

3.95 

4.1 

4.4 

2.45 

2.1 

3.75 

4.1 

4.0 

2.42 

2.1 

4.4 

.4.0 

3.9 

2.37 

2.1 

6.05 

3.85 

4.0 

2.3 

2.;j  1 

3.75 

3.7 

2.27 

2.35  ! 

3.5 

3.5 

2.25 

2.5  1 

3.55 



2.22 

1.95 

1.9 

1.9 

1.9 

1.9  , 

1.9 

1.88 

1.82 

1.8 

1.8 

1.8 

1.8 

1.9 

2.1 

2.1 

2.1 

2.15 

2.0 

2.0 

2.0 

2.0 

2.0 

2.75 

2.25 

2.35 


2.1 
2.0 

2.a5 

2.8 

2.35 

2.1 

2.a5 

2.1 

2.1 

2.15 

2.3 

3.05 

2.85 


2.0 

2.0 

2.1 

2.2 

3.2 

4.65 

3.5    t 

3.2 

3.2 

3.12 

2.8 

2.6 


2.2 

2.2 

2.2 

2.2 

2.2 

2.4 

2.38 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 


Nov. 

Dec. 

2.35 

1.52 

2.35 

1.52 

2.52 

1.62 

3.85 

1.65 

3.62 

1.62 

3.3 

1.62 

2.7 

1.52 

2.62 

1.42 

1.42 

1.42 

1.38 

1.38 

1.38 

DaUif  discharge,  in  second-feet,  of  San  Francisco  Rh'er  at  Alma,  N.  Mex.,  for  1905. 


Day. 

Jan. 

Feb.  Mar. 

Apr. 

1.. 

10 
10 
10 

190  3.410 

681 

2 

570 
287 

2,360  1,155 
2.510  2.(M8 

3.. 

May.    June,  t  July.     .Vug.     Sept. 


10 
10  I 
10 
10 
10 
80 
10 '  3,162 


11. 
12. 
13. 
14. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


910 
910 
1,310 
560 
370 
295 
170 
110 
140 
170 
210 
163 
200 
4,7t)0 
5,060 
180 
190 
90 
80 
325 
112 
220 
180 

160    340 

160  I  4,010 

190 

240 

.115 


1,080 
357 
260 
210 
220 
220 
220 
220 
220 
196 
196 
193 
193 
190 
175 
160 


2,510 
2.660 
460 
910 
2,120 
3'25 
180 
1.55 
130 

no 

325 

310 

230 

3,092 

2,164 

1,700 

2,280 

1,.590 

1,480 

1,480 

1,290 

l.llO 

1,110 

1.020 

88.5 

800 

602 

642 


1.380  t 

1,932  I 

1,874 

1,758 

1,.590 

1,245 

1,245 

1,200 

1,430 

1,990 

1.400  I 

1,200 

975 

88.5 

8H.5 

840 

760 

681 

618 

1,.535 

1,700 

I,. 380 

1,020 

9;i0 

1,020 

760 

602 


618 

602 

548 

548 

494 

413 

386 

3S6 

.-»<) 

.^32 

332 

306 

280 

240 

230 

230 

215 

20.5  I 

205  I 

180  ' 

IHO 

180 

13.5  j 

120  I 

107 

S8 
74 

88 
64  ! 

58  ! 


12  1 
12  I 
20  ! 
12 
12 
32 
32 
32 
42 
20 
20 
20 
20 
20 
2a5 

r>3 

8.5 


72 
24 
18 
21 
26 
32 
20 

425 
72 
40 

110 
63 
50 
33 
30 
30 
23 
19 
16 
9 

75 
.5.5 
42 
12 
8 
11 
9 
11 
23 

220 

160 


27 

16 

75 

90 

120 

85 

74 

74 

74 

63 

36 

56 

42 

36 

32 

18 

17 

17 

17 

17 

25 

40 

415 

,575 

565 

405 

405 

36.5 

195 

12.5 


Oct. 

Nov. 

Dec. 

115 

45 

100 

85 

65 

85 

215 

55 

115 

215 

55 

210 

185 

36 

755 

162 

36 

575 

120 

36 

550 

74 

36 

190 

67 

25 

75 

56 

25 

70 

.53 

36 

60 

51 

36 

55 

51 

36 

55 

51 

36 

5.5 

44 

36 

55 

44 

36 

55 

40 

36 

55 

35 

36 

45 

35 

36 

45 

35 

36 

85 

44 

36 

750 

48 

36 

58.5 

44 

68 

405 

44 

60 

125 

35 

45 

110 

27 

45 

27 

45 

27 

45 

25 

45 

25 

45 

25 

Note.— Dally  discharge  obtained  by  indirect  method. 
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Estimated  monthly  discharge  of  San  Francisco  River  at  Alma,  N,  Mex.,  for  1905. 
[Drainage  area,  1,800  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


Run-off. 


I- 


I^^t^t    I  Scxjond-feet  I  j._,.   , 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November  1-26. 
December  3-31 . . 


3.162 

5,060 

3,410 

2,048 

618 

52 

205 

425 

1,575 

115 

755 

215 


10 

80 

110 

602 

58 

6 

4 

8 

16 

25 

45 

25 


282 

790 
1,289 
1,224 

269 
21.8 
23.8 
56.7 

170 
45.6 

204 
65.7 


17,340 
43,870 
79,260 
72,830 
16,540 
1,297 
1,463 
3,486 
10,120 
2,804 
10,520 
3,779 


The  period . 


263,300 


0.157 
.439 
.716 
.680 
.149 
.012 
.013 
.032 
.094 
.025 
.113 
.036 


0.181 
.457 
.826 
.759 
.172 
.013 
.015 
.037 
.105 
.029 
.109 
.039 


SAX  PEDRO  RIVER  AT  CHARLESTON,  ARIZ. 

This  station  w^  established  January  22,  1904.  It  is  located  about  one-half  mile  west 
of  Charleston  station  on  the  El  Paso  and  Southwestern  Railroad  and  6  miles  south  of 
Fairbank,  Ariz. 

The  channel  is  straight  for  about  800  feet  above  and  500  feet  below  the  station.  Both 
banks  are  nearly  vertical  for  20  feet,  are  clean,  and  are  not  subject  to  overflow.  The  bed 
of  the  stream  is  composed  of  sand  and  is  shifting.  At  high  water  there  is  but  one  channel, 
but  at  low  water  the  channel  is  divided  by  sand  bars.     The  current  is  swift. 

Discharge  measurements  are  made  at  high  water  by  a  cable  and  car  10  feet  below  the  gage. 
The  initial  point  for  soundings  is  21  feet  from  the  cable  support  on  the  east  bank.  Low- 
water  measurements  are  made  by  wading. 

The  gage  is  read  twice  each  day  by  H.  R.  Fry.  The  original  gage  was  read  until  March 
28, 1904,  when  a  second  gage  was  established  200  feet  upstream  from  the  first.  The  second 
gage,  which  was  read  from  March  29  to  July  30, 1904,  is  in  two  sections:  The  upper  section 
is  attached  vertically  to  a  cottonwood  tree  on  the  left  bank;  the  upper  end  of  the  lower 
section,  which  is  inclined,  is  fastened  to  the  same  tree  and  the  lower  end  is  set  in  the  bed  of 
the  stream.  In  July  and  August,  1904,  floods  changed  the  channel  to  such  an  extent  that 
a  third  gage  became  necessary.  This  was  established  August  15,  1904,  on  the  east  bank, 
directly  opposite  the  old  or  second  gage,  and  consists  of  a  vertical  rod  fastened  to  a  dead- 
man  in  the  bank  at  the  same  datum  as  the  old  gage.  Readings  have  since  been  made  from 
the  third  gage.  The  bench  marks  are  as  follows:  (1)  A  United  States  Geological  Survey 
standard  iron  bench-mark  post  near  a  post  on  the  east  side  of  the  El  Paso  and  Southwestern 
Railroad  station  at  Charleston;  elevation,  57.265  feet  above  the  zeroof  the  gage  and  3,957.265 
feet  above  mean  sea  level.  (2)  A  spike  in  the  west  side  of  the  root  of  a  tree  on  the  west  bank 
of  the  river,  100  feet  above  the  gage:  elevation,  35.860  feet  above  the  zero  of  the  gage  and 
3,935.860  feet  above  mean  sea  level. 

A  description  of  this  station,  \\  ith  gage-l>eight  and  discharge  data,  is  contained  in  Watei^ 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  208-211. 
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Discharge  meemiremerUs  of  San  Pedro  River  at  Charleston,  Ariz.,  in  1905. 


Date. 


January  4 . . . 
Janimry  11 . . 
January  18.. 
January  25. . 
February  1.. 
February  9.. 
Febniary  15. 
February  21 . 

March  1 

March  22 

March  30 

April  5 

April  12 

April  19 

April  26 

Maya 

May  10 

May  17 

May  24 

May  24 

May  31 

June  7 

June  14 

Junf  21 

June  28 


Hydrographer. 


Gage      Dis- 
height,  charge. 


Feet, 

H.R.  Fry I  26.05 

do 1  26.90 

26.80 
26.70 
26.40 
27.25 
26.60 
27.35 
27.10 
26.85 
26.80 
26. 30 
26.20 
26.30 
26.00 
26.15 
25.95 
25.85 
25.85 


.do 

.do 

.do 

.do 

.do 

-do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do....... 

.do 

.do 

.do ...|  25. K5 

.do j  25.82 

.do I  25.80 

.do... I  26.66 

.do I  26.35 

.do 2»).3i) 


SeC'ft. 
24 

124 
35 
31 
23 

120 
36 

147 

111 
81 
99 
71 
50 
79 
37 
51 
31 
25 
22 
20 
18 
18 
52 
20 
20 


Date. 


Hydrographer. 


H. 


R.  Fry. 

.do 

.do 

.do 

.do 


June  28... 

Julys 

July  12.... 
July  19.... 
July  3.... 

August  7 1 do 

August  12 do 

August  17 1 ....  .do 

August  26 ] do 

Scptemljcr  7. .  .• do 

Septenibcr  15 . . do 

ScptenilMT  21 do 

Sf'ptomlRT  28 do 

October  4 W.  Uaylhig. 

October  11 ' do 

October  18.....' do 

October  26 1 do ...... . 

Novcinljcr  1 . .  .1 do 

Noveuiber  8 . do. 

Novemlwr  15...' do 

Noveml>er22 do. 

Decern iK-r  6... 
D<!ceml>er  13.. 
Decembt^r  20. . 
Decern  Iwr  27.. 


Oage 
height. 


Feet. 
26.30 
26.15 
27.30 
26. 25 
26.50 


26.00 
26.05 
26.80 
26.30 
25.60 
25.70 
26. 10 
25.60 
25.50 
25.fi0 
25.50 
25.50 
25.40 
25. 70 
25.80 


■|   o. 


.do. 
.do. 

.do. 
.do. 


25.50 
25.40 


Di!?- 
eharga 

Sec. -ft 
17 
12 

122 
14 
61 
38 
46 
82 

133 
80 
37 
38 
62 
28 
34 
31 
27 
23 
24 
42 
54 
98 

102 
61 
54 


Note.— Gage  wa.«ihed  away  by  flood  on  November  28. 

Daily  gage  height,  in  feet,  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

26. 15     26. 4 
26. 1       26. 4 

27.1 

28.02 

27.52 

27.7 

27.8 

27.45 

27.75 

28.85 

27.85 

26.65 

26.57 

26.45 

26.3 

26.27 

26.22 

26.17 

26.1 

26.1 

26.35 
26.25 
26.15 
26.15 
26.05 
26.05 
26.05 
25.92 
25.92 

25.82 
25.82 
25.82 
25.82 

26.25 
26.25 
26.25 
26.22 



27.5 

26.66 

26.85 

27.6 

27.75 

28.25 

26.5 

26.  a5 

2().  45 

26.0 

25.8 

25.8 

25.7 

25.6 

25.5 

25.5 

2,5.35 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

26.35 

27.2 

27.55 

2 

3 

26.1 

26.05 

26.05 

26.05 

26.1 

26.1 

26.1 

26.4 

26.5 

27.1 

26.62 

27.9 

27.6 

27.2 

4 

5 

25  78     26. 15 
25. 8       26. 18 

6 

7 

25.8 
25.85 

26.18 
2fi.  18 

8 

9 

26.00  1  26.22 

10 

26.65 

26.87 

28.5 

26.1 

25.95 

27.65  ]  26.22 

26.9 

25.95 

25.5 

26.75 

11 

26.9    1  26.85 

27.35 

26.1 

25.9 

27.15 

26.48 

26.8 

25.5.5 

25.5 

26. 7 

12 

26.9       26.8 
26.85     26.7 

27.87 
27.1 

26.2 
26.47 

25.9 
25.87 

26.85 
26.68 

27.28 
27.32 

26.0 
26.35 

25.55 
25.55 

27.0 
27.0 

25.9 
25.8 

13 

14 

26.9      26.65 

27.06 

27.3 

25.85 

26.6 

26.62 

27.0 

25.55 

26.  45 

25.7 

15 

26.9       26.6 

27.1 

26.9 

25.85 

26.6 

26.45 

26.05 

25.9 

26.2 

26.7 

16 

26.95     26.6 

26.9 

26.5 

25.82 

26.52 

26.35 

2tKS5 

26.3 

26.0 

25.7 

17 

26.86  !  26.65 

30.85  '  26.3 

25.82 

26.5 

26.32 

27.92 

2(i.4 

2.5.8 

26.7 

25.5 

18 

26.85     26.85 

28.25     26.3 

25.82 

26.42 

26. 25 

26.1 

26.  .35 

25. 6 

25.6 

25.5 

19 

26.8       27.65 

27.6       26.27 

25.82 

26.42 

26.25 

27.75 

25.9 

25. 6 

25.6 

25.5 

20 

26.8    1  27.8 

27.23     26.2 

25.8 

26.35 

26.2 

28.15 

25.7 

25. 6 

25.6 

25.5 

21 

26.8 

27.27 

26.95 

26.15 

25.83 

26.35 

26.22 

29.1 

26.2 

25.6 

26.6 

25.6 

IRR  175—06 12 
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Daily  gage  height,  in  feet,  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1906 — Continued. 


Day. 

Jail. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 
26.25 

Oct. 
25.5 

Nov. 
26.0 

Dec. 

22 

26.8 

27.12 

26.85 

26.2 

25.83 

26.3 

26.22 

27.85 

25.5 

23 

26.8 

26.9 

26.9 

26.17 

25.83 

26.3 

26.18 

27.15 

25.8 

25.5 

25.8 

25.4 

24 

26.75 

26.82 

26.9 

26.15 

25.83 

26.28 

26.18 

26.45 

25.9 

25.5 

26.1 

25.4 

25 

26.65 

26.6 

26.85 

26.0 

25.83 

26.28 

28.1 

27.15 

27.8 

25.5 

25.8 

26.4 

26 

26.55 

26.75 

26.6 

26.97 

25.83 

26.25 

28.45 

26.8 

27.25 

25.5 

25.8 

25.4 

27 

26.5 

26.6 

26.42 

25.95 

25.83 

26.25 

28.32 

26.6 

26.4 

25.5 

29.15 

25.4 

28 

26.45 
26.45 
26.45 
26.4 

26.65 



26.32 
26.3 
26.82 
26.75 

25.95 

26.2 

26.41 

25.82 
25.82 
25.82 
25.82 

26.3 

26.25 

26.28 

26.95 
26.5 
26.5 
26.3 

26.1 
25.85 
25.75 
25.85 

26.15 

26.1 

25.9 

25.5 
25.5 
25.5 
25.5 

29.3 


25.4 

29 

25.4 

30 

25.4 

31 

25.4 

Note.— Gage  washed  out  by  flood  November  28. 

Daily  discharge,  in  second-feet,  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1905. 


10. 
11. 
12. 
13 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


36 
30 
30 
24 
24 
24 
30 
30 
30 
94 
124 
124 
66 
41 
41 


23! 

23, 

23  ' 

I 

27j 
235 
180 
108  ' 

70 

67 

61  ; 

49] 

43  ! 

36 


20. 
30. 
31. 


44 

3r, 

35 

4;j 

35 

73 

31 

191 

31 

214 

31 

1.36 

31 

113 

31 

81 

m 

69 

28 

36 

26 

58 

25 

3(i 

24 

43 

24 

24 
23 

110 
247 
172 
164 
114 
162 
207 
370 
222 
319 
148 

76 
110 
104 
110 

81 
(568 
281 
185 

129  ; 

86 
81 
87 
87 
81 
51 
30 
17 
15 
100 
89 


79 
71 
70 
56 
48 
44 
44 
44 
44 
50 
67 

122 
96 
69 
79 
79 
75 
65 
58 
(>5 
61 
58 
44 

145 
30 
30 
50 


r 


May. 

June  . 

July. 

Aug. 

Sept. 

64 

18 

15 

44 

58 

18 

15 

49 

51 

18 

15 

177 

51 

18 

14 

186 

42 

16 

12 

219 

42 

17 

13 

95 

42 

17 

13 

83 

43 

18 

13 

90 

31 

25 

14 

135 

61 

32 

135 

1< 

93 

58 

29 

97 

33 

86 

30 

i        28 

74 

118 

46 

30 

25 

57 

123 

77 

30 

25 

48 

49 

129 

30 

25 

47 

31 

70 

57 

22 

39 

20 

62 

82 

23 

36 

18 

211 

88 

24 

28 

14 

86 

86 

24 

28 

14 

198 

55 

!        22 

20 

13 

225 

40 

23 

20 

13 

287 

73 

23 

15 

13 

206 

76 

1        23 

15 

12 

164 

45 

'        21 

12 

12 

110 

52 

21 

12 

177 

157 

183 

19 

10 

201 

134 

143 

18 

10 

192 

120 

82 

18 

18 

96 

86 

65 

18 

16 

61 

60 

55 

18 

16 

61 

62 

48 

18 



55 

60 

41 
41 
34 
28 
24 
25 
17 
29 
30 
31 
34 
134 
134 
96 
79 
62 
47 
31 
31 
31 
32 
2.'i 
25 
2li 
27 
26 
26 
25 
24 
23 
23 


23 
23 
23 
23 
23 
23 
21 
149 
174 
118 
112 
56 
49 
42 
42 
42 
42 
38 
38 
38 
38 
68 
53 
74 
45 
45 
286 
296 


61 
61 
61 
61 
68 
61 
54 
54 
54 
54 
54 
54 
54 
54 
54 


Note.— Daily  discharge  obtained  by  indirect  method. 
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EsiimaUd  nunUhly  discharge  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1905. 


Discharge  in  sooond-foot. 


Month. 


Maximum.  Minimum.      Mean. 


Total  in 
acre-feet. 


January 124-  23  39.4  2,423 

February 235  23  76.0  4,254 

Mairh I  (Ai>s  \  15  152  9.346 

April 145  31)  Ui.o  3,957 

May 64  1  18  '29.8  1,832 

June la')  10  I  30.t>  1,821 

July 2011  12  47.2  2,902 

August  (9-31) 287  I  40  125  5,702 

Septemrjer 219  !  30  80. 4  4, 784 

October 134  |  17  40.7  2,502 

Noveral>er  (1-28) 29»i  21  71.6  3,976 

December  (17-31) 6S  54  57.3  1.705 

The  period 45, 200 


SALT   RIVER    AT    ROOSEVELT,  .VRIZ. 

Tliis  station  was  cstahlishod  Fobruan*  7,  HX)!.  It  is  located  at  the  town  of  Roosevelt, 
which  is  the  United  States  Reclamation  Service  construction  camp  for  the  Salt  River  dam 
and  resenoir,  and  is  about  12  miles  west  of  l^ivin^ton,  .Vriz.  The  gage  rod  and  cable 
are  at  the  upper  end  of  the  gorge,  about  2,(K)0  feet  Im'Iow  the  mouth  of  Tonto  Creek  and 
1,500  feet  above  the  dam  site. 

Discharge  mea.surements  are  made  by  means  of  a  car  .suspended  from  a  cable. 

The  gage  is  a  vertical  rod  fastened  to  the  rocks  on  the  h'ft  bank  of  the  river. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  66,  pp99-100:  85.  p2>;  !«),  p  42;  i:w,  p  212. 
Discharge:  66,  p  100;  85,  pp  26-27:  100,  pp42  4.{;  i;W,  pp  212-213. 
Di.scharge,  mean  daily:  133,  p2l4. 

Discharge,  monthly:  75,  p  178;  8.5,  p  29;  100,  p  4.5;  i;«.  p214. 
r.age  heights:  66,  p  100;  85,  p  '2S,  100,  p  44;  IXi,  p  213. 
Rating  table:  85,  p  28. 

Discharge  meas'ureinrntfi  of  Salt  lUvtr  at  Hoastvdt,  Ariz.^  in  1905. 


Date. 


llydrographer. 


(Japr       Dis- 
li»MHht.  cimrge 


Fnf  Srr.-tl. 

January  4 Osburn  Kicliins    .  il.oo  .Ui..{<W) 

January  4 do •2<»..'iO  'A\,C)H) 

January  4 do iJ.  .V)  .'is,  r>.{4) 

January  4 «lo H1.(J0  Hi.2(K) 

January  7 d«> 11.  .'lO  (.,  lu7 

January  10 d<» II.. '.o  r.;.  iy» 

January  11 do l.Vso  <il2,0n\ 

January  13 do lo  («)  4.:.js 

January  18 <lo s.  iii  742 

January  21 do s.  iii  751 

January  27 do 7  To  554 

February  4 do l»i  i«)  "is.  _>.?*) 

February  4 do 21.(«»  "U.  ir.0 

February  4 do 20.  .V) 


Dutr 


age      l>i! 


llydrographer.     ,,;,^t.i.  charge 


Frrf. 
Frhniiiry  4. . .  .  Osl.iirii  Hichms..  2.i.^*) 
Fehruurv  7 do 11.. V> 


t.OJtl 
a  Float  iiuMMii Lrnont. 


F«'l>riiiiry 

H do. 

O.U) 

Februiiry 

17 do. 

17.40 

Fcbi  nary 

IS .|o. 

IS r|,,. 

17.  lU 

Ffhruaty 

hi.  S) 

Frt.niarv 

2.5 (In. 

•J7 do. 

lO.'.H) 

Fol.niary 

II).  10 

Fcbrnarv 

•js do. 

2S .1... 

11.  so 

Ffhniai  y 

I5.r».5 

Fcbriiarv 

•js... ,1.,. 

'JS... do. 

is.oo 

Frhruary 

!'.».  .-.0 

F<'l)niary 

-S..    ' do. 

JO  (HI 

MarHi  J.. 

do. 

11.40 

Src.-/f. 

'i4;{,.ri<) 

«  6.  S72 
3,  424 

"•22.(i-JO 
2.'».tdO 

"2;{.(K)0 
«  5,  .{S4 
".■..  H.6 
ll.T'.M) 

"I'.t.'.tJt) 

''2S.  120 

";it.  4:<o 
":ui.;{4o 
'dl,tiJo 
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Discharge  measuremerUs  of  Salt  River  at  Roosevelt,  Ariz.,  in  1905 — Continued. 


Date. 


March  10. . 
March  13. . 
March  14.. 
March  17.. 
March  18.. 
March  20. . 
March  24. . 
March  2».. 

April  4 

April  6- . . . 
ApriUO,.. 
April  12... 


Ilyd  rog  raphe  r. 


April  12.... 
April  13.... 
April  14.... 
April  15. . . 
April  16... 
April  18.... 
April  20  ., 
Apnr22... 
April  24... 
April  2.1.. 
April  26... 
April  27.. - 
April  28. .. 

May  1 

May  ^..... 

May  4 

May  5 

May  6 

May  10.... 
May  11.... 
May  12.... 

May  13. ' do. . 

May  13 '  Murphy 

I      Uichms 

May  17 '  Osburn  UlchitiH 

May  18 .....do 

May  19 j do.... 

May  20 ' do 

May  22 | do 

May  23 do 

May  24 do 

May  a'i... |.....do 

May  27 do 

May  29 do 

May  31....... -I do 

J  une  2 do 

.1  uno  5 do 

J  uno  7 . I .....  do 

June  8 '.....do 

June  9 1 do 

June  10 .| do 


Osburn  Richins.. 

....do 

....do 

.--.do 

....do 

---.do 

....do 

....do 

...do 

....do - 

..-.do.... 

Richins  and  Far- 
Ish. 

...-do 

....do 

...-do...- 

.--.do 

..--do 

Osburn  Richins... 

....do 

.--.do 

do 

--..do 

...-do... 

.-..do.... 

- do 

..-.do 

do 

do 

do -. 

do 

..-.do 

do 

do 


Oase 
heignt. 


and 


Feet. 
11.55 
13.00 
20.50 
20.70 
19.70 
21.30 
10.50 
9.50 
13.70 
12.00 
12.40 
23.50 

2,100 

20.00 

12.90 

11.80 

11.40 

10.00 

10.15 

9.60 

10.95 

11.85 

11.75 

11.10 

10.90 

10. 50 

10  60 

10.20 

9  80 

9  30 

9  30 

9.00 

8.80 

8  60 

8-42 

S  40 

5.  40 
8.45 

8.  as 

7.90 
7.80 
7. 65 
7.50 
7.30 
7.(X» 
6.70 

6.  r^Ti 
6.70 
6.50 
6.60 
7.2(» 
7.10 


Dis- 
charge. 


Sec.'ft. 
010,060 
013,540 

040,520 

o4l,380 

039,850 

oSLKJO 

11,000 

6,748 

14,600 

7,154 

7,908 

0  43,560 

047,620 

40.230 

19,030 

13, 370 

11,500 

8,875 

9,262 

8,335 

lUOM 

13,S>20 

13.840 

11,470 

9,814 

9,524 

9.534 

8,390 

6, 522 

5, 81 1 

5,471 

5,606 

4,9.56 

4,269 

4,080 

4,026 
4,043 
4. 155 
4,012 
3,299 
3, 131 
2, 846 
2,841 
2,420 
2. 272 
1.921 
1,840 
1,957 
1,701 
1,881 
2,414 
">  ■'75 


Date. 


June  12 

June  13 

June  14 

June  16  — 

.June  17 

June  19... 
June  20... 
June  21... 
June  22.., 
June  23... 
June  24.-- 
J  une  26 . . . 
June  27... 
J  une  28-.. 
June  29.-- 
June30--- 

July  1 

July? 

Julys 

July  10.... 
July  12.... 
July  13-... 
July  14.... 

July  15 

July  17.... 

July  18 

July  19.... 
July  20.-.. 
July  22.... 

.July  24 

August  1.. 
August  2  . 
August  4.- 
August  5. 
August  7 . 
August  8.. 
August  10 
August  11 

August  12 do 

August  14 1 do 


Ilyd  rog  rap  her. 


Gage 
height. 


Osburn  Richins,. 

.  ..do 

---.do 

-.--do 

-...do 

-..-do 

-...do 

....do 

.-.,do 

.--.do 

.---do 

-...do 

do 

....do 

---.do 

....do 

-...do 

---.do 

-..-do 

-...do 

..--do..-. 

-...do.. 

do 

do 

do 

do 

do 

do 

do-. 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 


August  15 do. 

August  17 1 do. 

.\ugust  18 do. 


August  19 do. 

August  21 1 do. 

August  22 do. 


Augtist  23... do. 

August  25 do . 

August  26 .  do . 

August  28 do. 


August  30... 
August  .31  ... 
September  1 . 
Soptember2. 
Float  measurement. 


.do.... 
.do.-., 
-do...- 

.do.... 


Feet, 

6.70 
6.50 
6.30 
6.10 
6.10 
5.85 
5.70 
5.60 
5.55 
5.4,5 
.5.40 
5.30 
5.20 
.5.15 
5.10 
5.05 
S.ft5 
4.60 
4.50 
4.40 
4.30 
4.40 
4.  .30 
4.30 
4-60 
4.50 
4.50 
4.35 
4.40 
4.50 
5.20 
5.00 
4.60 
4.40 
4.60 
4.30 
6.30 
5.90 
5.10 
4.90 
4.70 
4.80 
4.70 
4.50 
5.50 
4.70 
7.20 
6.70 
5.20 
5.00 
5.20 
6.10 
5.00 
5.30 


Dis- 
charge. 

Sec-ft. 
1,823 
1,762 
1,507 
1,378 
1,369 
1,256 
1,079 
938 
905 
877 
864 
808  ■ 
770 
733 
715 
6S7 
087 
455 
415 
374 
344 
358 
383 
337 
427 
400 
392 
363 
402 
406 
656 
603 
554 
522 
523 
490 
634 
736 
603 
536 
461 
471 
436 
391 
774 
452 
2,495 
1,578 
705 
527 
362 
337 
340 
574 
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Discharge  measurements  of  Salt  River  at  Roosevelt,  Ariz.,  in  1906 — Continued. 


Date. 


September  4 . . . 
September  6 . . . 
September  8 . . . 
September  9 . . . 
September  11.. 
September  12 . . 
September  14.. 
September  16 . . 
September  18 . . 
September  20 . . 
September  22 . . 
September  25 . . 
September  26 . . 
September  30 . . 

October  2 

Octobers 

October  4 

October  5 

October? 

OctoberQ 

October  11 

October  19 

October  20 


Hydrographer. 


Oa«e 
height 


Osbum  Richins. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


October  21 1 do. 

October  23. 


Richins 
Blades. 

do.... 

do.... 


and 


October  24.. 
October  25. . 

October  26 '  E.  O.  Blades . 

October  27 ! do 

October  28 ' do 

October  30 j do 

October  31 1 do 

November  1. do 

November  2-..' do 

November  3 . . . ' do 

November  6 do 

November  7.. .; do 


Feet. 
5.20 
6.65 
5.40 
4.70 
4.60 
4.40 
4.20 
4.00 
3.80 
3.80 
3.60 
6.15 
6.30 
6.90 
5.60 
5.30 
5.10 
4.90 
4.70 
4.40 
4.20 
4.00 
3.90 
3.90 
3.90 

3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
4.25 
4.20 


Dis- 
charge. 


Sec.-ft. 
741 
2,031 
913 
762 
653 
612 
448 
316 
315 
292 
227 
1,252 
1,321 
1,414 
710 
574 
500 
385 
261 
283 
231 
316 
297 
302 
300 

308 
307 
335 
320 
331 
314 
304 
305 
299 
306 
628 
610 


Date. 


November  8 . . . 
November  9.. . 
November  10 . . 
November  11 . . 
November  13 . . 
November  14. . 
November  15. . 
November  16. . 
November  17 . . 
November  18. . 
November  20. . 
November  21 . . 

November  22.  J do... 

November  23. do... 

November  24 do . . . 

November  25 do... 

Decembers.  . .' do... 

December  6. 
December?. 
December  8. 
Docerat)er  9. 


Hydrographer. 


Gage 
hei^t. 


E.  O.  Blades.. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


.do. 
.do. 
.do. 
.do. 


December  11 ... ' do . . 

Decemt)er  12. do. . 

December  13...  [ do.. 

December  14...' do.. 

Decemljer  15..  J do.. 

December  16... do.. 

December  18. do. . 

December  19. . .  j do . . 

Docemi3er20..-' do.. 

December  21 do . . 

December  22. . . ' do. . 

December  23. do  - . 

December  26...' do.. 

Decemtwr  27 ... ' do . . 

December  28 ... ' do . . 

December  29.. .' do.. 


Dis- 
charge. 


Feet. 
6.60 
5.40 
5.00 
4.80 
4.50 
4.40 
4.30 
4.20 
4.20 
4.15 
4.10 
4.15 
6.75 
6.55 
6.75 
6.50 
7.65 
7.55 
7.45 
7.35 
7.30 
7.10 
7.10 
7.00 
7.00 
6.90 
6.90 
6.80 
6.80 
6.80 
7.00 
7.00 
6.95 

..6.60 
6.70 
6.80 
6.80 


Sec.'ft. 

2,045 

1,292 

791 

715 

638 

587 

510 

539 

524 

491 

471 

484 

3,168 

2,230 

2,660 

1,827 

2,497 

2,347 

1,993 

1,762 

1,561 

1,341 

1,276 

1,149 

1,168 

1,091 

981 


865 
1,041 
1,213 
945 
607 
829 


945 


Daily  gage  Jieight,  in 

feet,o 

fSaU 

River  at  Roosevelt,  Ariz.,  for  1905. 

Day. 

Jan. 

Feb. 

7.65 
7.85 
8.95 
21.0 
16.25 
15.4 
12.0 
10.15 
9.45 
9.35 
8.85 

Mar. 

14.8 

12.1 

11.0 

10.8 

11.05 

11.1 

10.9 

10.6 

10.9 

11.45 

11.4 

Apr. 

10.0 

10.3 

11.35 

13.2 

12.6 

11.6 

11.9 

11.9 

12.15 

12.6 

16.2 

23.6 

May. 

10.5 
10.6 
10.6 
10.25 
9.75 
9.25 
9.0 
9.0 
9.2 
9.25 
9.0 
8.75 

June. 

July. 

Aug. 

Sept. 

Oct 

6.15 

5.6 

5.2 

5.05 

4.9 

4.75 

4.65 

4.45 

4.3 

4.2 

4.2 

4.1 

Nov. 

3.8 

3.8 

3.8 

3.8 

3.95 

4.25 

4.2 

6.65 

5.4 

5.0 

4.75 

4.65 

Dec. 

1          

6.91 
6.91 
6.91 
6.9 
6.9 
B.9 
6.9 
6.9 
7.46 
12.75 
15.65 
13.5 

6.55 

6.52 

6.45 

6.72 

6.7 

6.7 

6.5 

6.62 

7.2 

7.05 

6.85 

6.65 

5.0 

4.9 

4.85 

4.8 

4.7 

4.6 

4.6 

4.5 

4.45 

4.4 

4.4 

4.3 

5.2 

4.95 

4.75 

4.55 

4.4 

4.45 

4.45 

4.3 

4.2 

5.15 

5.75 

5.15 

5.05 

5.15 

6.05 

4.95 

5.5 

6.4 

5.65 

5.3 

4.8 

4.75 

4.65 

4.5 

8.75 

2 

8.5 

3 

8.1 

4 

7.S') 

5             

7.65 

6       

7.55 

7 

7.45 

8 

7..)5 

9 

7.3 

10        

7.2 

11 

7.1 

12 

11.75     10.35 

7.0 
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STREAM   MP:A8UREMENT8    IN    1905,  PART    XI. 


Daily  gage  Imglit,  in  feet,  of  Salt  River  at  Roosevelt,  Ariz.,  for  1905 — Continued. 


Day. 

Jan. 
9.9 

Feb. 
10.1 

Mar. 
15.5 

Apr. 
22.5 

May. 
8.6 

June. 
6.5 

July. 
4.3,5 

Aug. 

Sept. 

Oct. 
4.0 

Nov. 
4.5 

Dec. 

13 

4.95 

4.5 

7.0 

14 

9.0 

9.5 

19.95 

13.35 

8.5 

6.25 

4.3 

4.9 

4.2 

4.0 

4.4 

7.0 

15 

8.65 

8.55 

8.45 

8.3.5 

8.25 

8.13 

8.1 

8.04 

7.97 

7.88 

9.3 
9.92 
17.35 
16.70 
11.15 
10.3.5 
9.7 
9.5 
10.25 
11.75 

14.1 

12.5 

20.25 

19.35 

14.65 

11.9 
10.9 
9.9 
9.9 
9.9 

8.42 

8.4 

8.4 

8.4 

8.42 

8.3 

8.07 

7.87 

7.75 

7.62 

6.2 

6.1 

6.1 

5.9 

5.82 

.5.7 

5.6 

5.. 55 

5. 42 

.5.4 

4.3 

4.6 

4.6 

4.45 

4.5 

4.5 

4.5 

4.45 

4.4 

4.5 

4.7 

4.8 

4.75 

4.7 

4.6 

4.5 

5. 15 

4.6 

6.8 

5.15 

4.0 
4.0 
3.9 
3.8 
.3.8 
3.8 
3.7 
3.6 
3.6 
.5.45 

4.0 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.9 
3.9 
3.8 

4.3 

4.2 

4.2 

4.15 

4.1 

4.1 

4.15 

6.75 

6.55 

6.75 

0.9 

16 

6.9 

17 

6.8 

18 

6.8 

19 

6.8 

20 

19.65      10.15 
14.0         9.75 
10.9         0..55 
10.25  ,    9.85 
10.35      11.4 

6.8 

21 

7.0 

22 

7.0 

23 

6.95 

24 

6.85 

25 

7.84 

10.47 

9.85      11.65 

7.5 

5.35 

4.5 

6.3,5 

5.  .5.5 

3.8 

6.4 

6.72 

26 

7.77 

10.18 

9.8       11.6 

7.4 

5.3 

4.5 

.5.4 

.5.9 

3.8 

7.5 

6.6 

27 

7.71 

10.1 

9.7        11.0 

7.27 

.5.15 

4.5 

5.-2.5 

5.1 

3.8 

26.7 

6.7 

28 

7.68 

17.95 

9.5       10.9 

7.15 

5.12 

6.1 

,5.0 

5.0 

3.8 

17.3 

0.8 

29 

7.6.') 

9.3        10.65 

6.95 

.5.08 

6.85 

.5.0 

5.9 

3.8 

10.7 

6.8 

30. 

7.6;i 

9.  15  ,  10.5 

6.8 

5.a5 

5.7 

5.15 

6.8 

3.8 

9.4 

6.8 

31 

7.6.> 

9.8     1 

second-feel, 

6.7 
of  Sal 

.5.1 

5.a5 

,3.8 

6.8 

Daily 

dvicha 
Jan. 

172 

rge,  in 

t  Rivet 

Juno. 

•  at  Rt 

July. 

650 

yosei'^lt 

,  Ariz 
Sept. 

a80 

,/or 

tU05. 

Day. 

Feb. 

Mar. 

Apr. 
7,  .548 

May. 

Aug. 

Oct. 
1,132 

Nov 
313 

Dec. 

1 

526 

17,100 

9,350 

1,800 

8,700 

2 

172 

62.5 

12,150     8,076 

9,700 

1.770 

vOO 

.590 

460 

710 

313 

4,700 

3 

172 

3,900 

9, 2.50     9, 819 

9,700 

1,700 

575 

.572 

1,497 

527 

313 

3,670 

4 

ia5 

31,400 

8,92.5    12,0-20 

8.475 

1,970 

550 

545 

526 

480 

313 

3.020 

5 

16.5 

18,800 

11,300     8.937 

6,738 

1,950 

.500 

522 

1,000 

38.5 

420 

2, 497 

6 

ia5 

1C>.5 
16.5 
346 

5,  \m 

16,700 
8,2.50 
4,. 500 
3, 145 
2,050 
2.037 

ll,a30 
11,220 
11,060 
11,220 
11,5-10 
11,. 500 

6, 495 
6,989 
6,989 
7,437 
8,937 
20,  (MO 

5,675 
5, 175 
5. 175 
.5.575 
5,675 
5, 175 

1,9.50 
1,750 
1,870 
2,450 
2. 300 
2,100 

45.5 
4.5,5 
415 
395 
375 
375 

523 
515 
490 
475 
612 
705 

1,.S06 

i,i:j6 

891 
7,83 
772 
707 

310 
2.50 
250 
260 
230 
230 

628 
610 
2,210 
1,292 
7fK) 
695 

2,347 

7 

1,993 

8 

1,762 

9 

1..561 

10 

1,451 

11 

12,300 

1,341 

12 

9, 460 

s,  r>()«» 

4,400 

8, 20t) 

4:{.  :vv) 

4,675 
4,375 

1,(HX) 
1,7.50 

'M5 

aw 

612 

632 
632 

217 
231 

67  • 
638 

1,1.58 

13 

4,000 

•22,0.50    45,470 

1,158 

14 

2. 4(KI 

3.  ZiS 

38.700  [•20.370 

4, '200 

1,.500 

a3.5 

530 

448 

245 

587 

1.158 

15 

1 ,  6S.5 
1,513 

2,  S(>7 
4,040 

17,600    14,010 
12, 1;5(J    10,620 

4,060 
4,02.5 

1,4.50 
1,3,50 

3^5 
427 

461 
471 

316 
316 

259 
274 

510 
.539 

i.otu 

16 

981 

17 

1,311 
1.170 

21.550 
20, 4:.o 

39. 800     8.  S64 
;J6.5,-»0     8.S61 

4.025 
4,025 

1,350 
1,150 

427 
378 

450 
436 

310 
303 

298 
302 

524 
491 

935 

IS 

888 

10 

S2H 

7,000 
4,800 

Zi,  200     S.  864 
44, 400     9,  ;i03 

4,0<i<) 
3,8.50 

1,086 
1.000 

3lr2 
392 

413 

390 

303 
303 

316 
300 

471 
471 

867 

20 

867 

21 

713 

3.614 

•2.3,440     S.Wl 

3.  4.5,5 

9.50 

392 

62.5 

265 

300 

484 

1,041 

22 

715 

3.  ZiS 

11,940     8.2.50 

3,  l;?.) 

925 

403 

427 

227 

300 

3,168 

1,213 

23 

6S2 

4,  2rrt) 

9,  .524      8,  777 

3,012 

860 

402 

1.864 

227 

300 

2.230 

945 

o.| 

610 
620 

.5S.S 

7.700 

4,9'.H) 

4,  rm 

9,895    11,.^><K) 
8,040    12.7.50 
7,-85.5    12.  .500 

2. 870 
2,750 
2,6.50- 

8.50 
8"2;5 
800 

406 
406 
406 

62.5 
1,327 

970 
1,010 
1, 1.50 

313 
313 
313 

2,660 
1,75.5 
2.150 

860 

2.5 

765 

26 

697 

27 

5<K) 

4,  400 

7,481    11,160 

2, 520 

72-5 

406 

680 

830 

313 

97,710 

829 

28 

546 

27.. 5.50 

6.742    10.S(K) 

2.400 

712 

1,300 

527 

790 

313 

45, 2.50 

887 

29 

52<) 

6, 000     9,  \m 

2,20<) 

690 

2,0(X) 

527 

1,150 

313 

14,050 

IM5 

30 

5-2t. 

6,700     9,370 

2.a50 

675 

9a5 

,3.50 

1,515 

.313 

9,480 

915 

SI 

5*26 

7,300  1 

1,9.50 



617 

325 



313 

945 

Note.— Dally 

discha 

rge  obt 

ainedl] 

y  indir 

ect  met 

hod. 
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Estimated  monthly  discharge  of  Salt  River  at  Roosevelt,  Ariz.,  for  1905. 
[Drainage  area,  5,756  square.miles.] 


Mcmth. 


fanuary... 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


The  year. 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

99,060 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inch  OS. 

12,300 

165 

1,611 

0.2S0 

0.323 

31.400 

526 

8.207 

4.W.800 

1.43 

1.49 

44,400 

6,000 

15,300 

1^40,  SOO 

2.66 

3.07 

45,470 

6,495 

12.  .550 

746,800 

2.18 

2.43 

9,700 

1,950 

4,604 

28;j,  100 

.800 

.922 

2,450 

675 

l,4a'i 

83,600 

.244 

.272 

2.000 

33.^) 

529 

32,530 

.092 

.106 

1,864 

325 

600 

36.890 

,104 

.120 

1,497 

227 

722 

42,960 

.12.5 

.110 

1.132 

217 

342 

21.030 

.aw 

.068 

97,710 

313 

6,391 

380,300 

1.11 

1.24 

8,700 

697 

!,6S4 

103,600 

.293 

.338 

97,710 

217 

4,495 

3,226,000 

.781 

10.52 

SALT  RIVER  AT  M'lWWELL,  ARIZ. 

This  station  was  established  April  20,  1897.  It  is  located  one-third  mile  above  the  junc- 
tion of  Salt  and  Verde  rivers,  30  miles  northeast  of  Phoenix,  15  miles  northeast  of  Mesa, 
and  1}  miles  above  the  Arizona  canal  diversion  dam. 

The  channel  is  straight  for  about  500  feet  above  the  station.  The  right  bank  is  about 
3J  feet  high  at  the  water's  edge  and  rises  with  a  gradual  slope  for  400  feet;  it  is  clean  and 
is  subject  to  overflow.  The  left  bank  rises  vertically  for  about  5  feet,  at  which  point  there 
is  a  small  bench,  from  which  the  rocks  rise  to  a  considerable  height;  this  bank  is  clean 
and  does  not  overflow.  The  bed  of  the  stream  is  compos(?d  of  sand  and  is  shifting,  and 
it  is  necessary  t^  make  a  large  number  of  measurements  in  order  to  obtain  an  accurate 
estimate  of  the  discharge.     The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  120  feet  south  of  the  standard  under  the  cable  at  the  north  bank.  Low-water 
measurements  are  made  by  wading  about  1,000  feet  upstream  from  the  cable,  where  a  tag 
wire  has  been  placed. 

Gage  heights  and  measurements  are  taken  by  W.  Richins,  who  devotes  his  whole  time 
to  the  work.     There  have  been  five  gages  in  use  at  this  station,  as  follows: 

Gage  No.  1,  set  April  20, 1897,  was  a  2-  by  6-inch  timber  lx)lted  to  the  rocks  on  the  south 
bank  of  the  river,  about  one-fourth  mile  above  the  cable.  This  gage,  which  has  since  been 
removed,  was  used  until  November  30,  1899,  when  the  station  was  temporarily  abandoned. 
The  bench  mark  is  a  nail  in  a  palo  verde  tree  about  75  feet  west  of  the  cable  anchorage  on 
the  north  bank;  elevation,  17.33  feet  above  the  zero  of  the  gage. 

Gage  No.  2  was  established  in  1901.  It  consists  of  a  2-  by  6-inch  timber  fastened  to  a 
tree  on  the  north  bank  of  the  river  three-fourths  mile  above  the  cable.  The  zero  of  this 
gage  is  1,323.54  feet  alx)ve  sea  level.  Its  bench  mark  is  a  nail  in  a  root  of  a  willow  tree, 
to  which  the  gage  is  fastened;  elevation,  1,328.69  feet  alx)ve  si»a  level,  and  5.10  feet  above 
the  zero  of  the  gage.  On  April  2,  1903,  high  water  in  Verde  Uiver  backed  up  the  water 
on  gage  No.  2  and  changed  the  cross  section  by  depositing  sand. 

Gage  No.  3  was  installed  May  19,  1903.  It  consists  of  a  1-  by  6-inch  stadia  rod  spiked 
to  a  2-  by  4-inch  timber  and  fastened  to  a  tree  on  the  south  bank  1 J  miles  alK)ve  tlie  cable. 
The  water  surface  at  this  gage  is  about  15  feet  higher  than  at  the  mouth  of  the  Verde  River, 
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and  the  zero  of  the  gage  is  1,336.27  feet  above  sea  level.  Three  bench  marks  have  been 
established  for  this  gage,  as  follows:  (1)  A  nail  in  a  mesquite  stump  200  feet  east  of  Peters's 
corral;  elevation,  1,363.2  feet  above  sea  level  and  26.93  feet  above  the  zero  of  the  gage. 
(2)  A  nail  in  the  root  of  a  mesquite  tree  on  top  of  the  bank  50  feet  northwest  of  the  north- 
west corner  of  Peters's  corral  and  about  75  feet  from  the  gage;  elevation,  1,356  feet  above 
sea  level  and  19.73  feet  above  the  zero  of  the  gage.  (3)  A  nail  in  the  willow  tree  to  which 
the  gage  is  attached;  elevation,  1,344.27  feet  above  sea  level  and  8.00  feet  above  the  zero 
of  the  gage. 

Gage  No.  4  was  a  temporary  gage  on  the  north  side  of  the  river  about  600  yards  above  the 
section  and  was  read  in  conjunction  with  gage  No.  3.  This  temporary  gage,  No.  4,  was 
washed  out  by  heavy  floods  early  in  1905. 

Gage  No.  5  was  established  because  of  the  difficulty  and  time  involved  in  reaching  gage 
No.  3  during  high  water  and  also  because  the  river  had  changed  its  channel  in  such  a  way  as 
to  leave  gage  No.  3  dry.  It  was  located  on  the  right  bank  of  the  river  about  one-fourth  mile 
below  the  location  of  No.  3.  No.  5  was  read  from  March  10,  the  date  of  its  establishment, 
to  March  20,  1905,  on  which  date  it  was  destroyed. 

The  river  swept  back  to  gage  No.  3,  which  was  used  until  April  14,  when  another  change 
of  channel  rendered  No.  3  useless.  A  temporary  gage  was  then  established  at  the  old  loca- 
tion of  No.  4.  This  was  observed  until  September  1,  1905,  when  a  permanent  gage  was 
established.  The  zero  of  this  gage  is  at  an  elevation  of  1,326.62  feet  above  sea  level  and  is 
referred  to  two  bench  marks:  (1)  On  a  mesquite  tree  200  feet  northwest  of  the  gage;  eleva- 
tion, 1,346.12  feet  above  sea  level.  (2)  A  nail  in  tree  at  gage;  elevation,  1,336.37  feet  above 
sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann^Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  19,  Iv,  pp41»-4l9,  420-421;  W8  16,  p  148;  28,  p  133;  38,  p  321;  50,  pp  386-387;  66,  p  101; 
85,  pp  23-24;  KK>,  pp  36-37;  133,  pp  215-216. 

Discharge:  Ann  19,  iv,  p  419;  WS  16,  p  148;  28,  p  143;  38,  p  321;  66,  p  102;  85,  p  24;  100,  pp  38-39;  133, 
pp  215-216. 

Discharge,  mean  daily:  WS  133,  p  220. 

Discharge,  monthly:  Ann  20,  iv,  p  406;  21,  iv,  p  386;  WS  75,  p  179;  85,  p  25;  100,  pp  40-41;  133,  p  221. 

Discharge,  yearly:  Ann  20,  iv,  p  59. 

Gage  heights:  WS  16,  p  149;  28,  p  140;  38,  p  322;  66,  p  102:  85,  p  25;  100,  p  40;  133,  p  219. 

Hydrographs:  Ann  19,  iv,  p  423;  20,  iv,  p  406;  21,  iv,  p  387. 

Rating  tables:  Ann  19,  iv,  p  419;  WS  28,  p  145;  100  pp  40-41. 

Discharge  Tneasurements  of  Salt  River  at  McDotveU,  Ariz.,  in  1905. 


Date. 


Ilydrographer. 


W. 


Richins. 

.do 

.do 

do 

do 

.do 


January  11.. 
January  13.. 
January  16.. 
January  20.. 
January  24.. 
January  27.. 

January  31 do 

February  3 do 

February  4 do 

February  7 do 

February  10 do 

February  14 do 

February  17 do 

February  21 do 

February  24 do 

March  1 do 

March  8 1 do 

aFlat  measurement. 


Gage 
heiglit. 


Fed. 
9.30 
5.25 
3.25 
2.95 
2.44 
2.37 
2.32 
3.70 

12. 10 
7.95 
5.00 
4.83 
9.50 
5.00 
6.75 
8.65 
5.40 


Dis- 
charge. 


Ser.-ft.  I 

18,  .500 

5,134 

1,235 

1,110 

.560 

477 

439 

1,474 

043, 280 

13,890 

4,797 

4,464 

25,560 

6,207 

10,150 

24,780 

68,406 


Date. 


March  11.. 
March  14.. 
March  17.. 
March  29.. 
March  31 . . 

April  4 

April  5 

April  12... 
April  13... 

April  14 do 

April  19 do 

April  21 do 

April  25 1 do 

April  28 ' do 

May  2 do 

May  5 do 

May  10 ! do 


Hydrographer. 


Gage      Dis- 
heignt.'  charge^ 


W.  Richlns. 

....do 

ao 

....do 

....do 

....do 

....do 

....do 

....do 


Feet. 
5.68 
10.20 
11.20 
6.05 
6.00 
6.55 
6.55 
10.60 
10.20 


4.40 
4.30 
5.20 
4.50 
4.35 
3.65 
3.42 


Sec.-ft. 

9,961 

a29,040 

a37,970 

6,385 

6.441 

7,657 

9.070 

60,570 

54,190 

21,840 

9,756 

9,667 

15,990 

11,920 

10,680 

8,173 

7,427 


^Gage  height  of  new  gage  No.  4^5.9. 
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Discharge  measurements  of  Salt  River  at  McDowell ^  Ariz.^  in  1905 — Continued. 


Date. 


W 


May  12..,. 

May  16 

May  19,... 
May  23.... 
May  24.,.. 
May  26.,.. 
May  30.... 
May  31 ... . 

June  2 

June  6 

June  7 

June  9 

June  12... 
June  13... 
June  14... 
June  15... 
June  Ifi... 
June  17... 
June  19... 
June  20... 
June  21... 
June  22... 
June  23... 
June  24... 
June  26... 
June  27... 
June  28... 

June  29 ' do. 

June  .'iO ' do. 

July  1 ' do. 

July  3 .' doi 

July  4 do. 

Julys. ' do. 

July  6 ;...do. 

July  7 do. 

July  8 do. 


Hydrographer, 


tiago       Dis- 
heignt.  charge, 


Richins 

..do 

..do... 

..do 

..do - 

..do 

..do 

..do. 

..do,... 

..do 

..do 

..do 

-.do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

,.do 

.,do.. 

..do 


July  11 * do. 

July  13 do. 

July  15 . do- 

July  18 ...' do. 

July  20 * do. 

July  22 ' do. 

July  25 ' do. 

July27 ! do. 


Feef, 

2.92 

2.50 

2.40 

1.85 

1.75 

1.57 

1.30 

1.25 

1.20 

1.28 

1.30 

1.77 

1.25 

1.12 

.92 

.83 

.80 

.78 

.65 

.ft3 

.60 

.55 

.49 

.45 

.42 

.39 

.37 

.35 

.31 

.29 

.18 

.16 

.12 

.08 

.02 

-.04 

-.17 

-.26 

-.02 

-.12 

-.24 

-.25 

-.13 

-.17 


See.-ft. 

5,604 

4,329 

4.243 

3,327 

3,149 

2,889 

2,228 

2,06e 

1,848 

1,888 

1,838 

2,859 

2,077 

1,861 

1,600 

1,683 

1,532 

1,336 

1,210 

1,155 

1,081 

1,000 

968 

860 

819 

776 

791 

716 

676 

684 

575 

526 

521 

496 

460 

459 

368 

345 

481 

4^ 

370 

355 

445 

415 


Date. 


Hydrographer. 


Gi 
height. 


W. 


July  29 

August  I.. 
August  3.. 
August  5.. 
Augu.st  8.. 
August  10. 
August  16. 
August  22. 

August  24 1 do 

August  29 i do 

August  31 do' 

Septemlx?r2... 
Septembers... 
SeptemlH*r7... 
Scptemlier  9. , . 
Septeml>er  12. . 


Uichins. 

do 

do 

do 

do 

do 

do 

do 


..do... 

..do.. 

..do 

..do. 

..do 


September  15..' do.. 

Septemlx»r  19..'. do.. 

Septemlier  21 . .' do. . 

Septeinl>cr  23. .' do. . 

Septeml>er  26. do. . 

September  30.  .^ .do. . 


.do. 
.do. 
.do. 
.do. 
.do. 


OctOlMT  4 

Ctotol)er7... 
;  OctolwrlO.- 

Octol>erl2.., 

Octol^er  14,. 

Octol>er  17 ' do... 

Octol)er  19 ; do... 

October  21 do... 

I  October 26 do,.. 

Octol>er28 do... 

Octol)er31 ' do... 

November  2 . . . ' do . . . 

NovemlHT  4. . . .do... 

November  7 .do . . . 

NovemlH>r9.. do... 

Novemlmrll do... 

i  November  14 do... 

NovemluT  10. do... 

Novemlier  18. do... 

No vem  l>er  22 do , . . 

Novernbivr  24 do,. . 


Dis- 
charge. 


Feet. 
-0.35 

-  .26 

-  .05 

-  .04 

-  .06 

-  .08 

-  .20 

-  .OJ 
.50 

-  .10 

-  .28 
5.03 
4.25 
5.18 
4.30 
4.03 
3.80 
3.5(S 
3.50 
3.45 
4.90 
5.15 
4.14 
3.88 
3.70 
3.  (i3 
3.60 
3.55 
3.52 
3.50 
3.52 
3.52 
3.50 
3.47 
3.50 
3.90 
5. 25 
4.12 
4.02 
3.90 
3,S4 
4. 50 
5.  25 


Sec.-fL 
874 
752 
546 
493 
463 
.'i57 
445 
507 

1,098 

457 

354 

o  1,815 

781 

1,993 
842 
0)40 
458 
330 
302 
2m 

1,614 

1,995 
718 
477 
374 
339 
3.50 
315 
3U 
289 
297 
302 
284 
300 
308 
515 

1,843 
Wi5 
534 
495 
4<iO 

1.045 

2,  219 


a  Gage  readings  are  from  rod  No.  4. 
sequent  readings  arc  from  this  rod. 


Four  feet  on  this  rod  is  ttic  same  as  zero  ou  the  other.    All  sub- 
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DaUy  gage  height,  in  feet,  of  Soli  River  at  McDowell,  Ariz.,  for  1905. 


Day. 

Jan. 

1.82 

1.82 

1.82 

1.82 

1.82 

1.81 

1.8 

1.82 

1.85 

8.9 

9.3 

7.35 

5.2 

3.a5 

3.2 

3.2 

3.1 

3.2 

3.15 

2.9.5 

2.9 

2.78 

2.6 

2.44 

2.41 

2.  .38 

2.37 

2.37 

2.a5 

2.  .34 

2. 32 

Feb. 

2.32 
2.32 
.3.8 
10. 25 
10.9 
9.15 
8.a5 
6.6 
.5.85 
5.15 
.5.05 
5.7 
5.5 
4.8 
4.2,5 
4.7 
9.2 
9.65 
7.6 
6.1 
4.9 
4.1 
4.3.5 
0.45 
.5.8 
,5.45 
4.45 
8.6.5 

Mar. 

9.5 
6.6,5 
6.a5 
5. 25 
5.2 

5.  .15 
,5.23 
5.07 
4.95 
5. 75 
5.85 
4.  .57 
6.18 

10.1 
7.02 
5.78 

10.8.5 

10. 8.5 
9.3 

10.0 
9.25 
8.25 
7.4 
0. 82 

6.  .51 
6.4 
6.35 
6.  .33 
6.13 
.5.75 
5.95 

Apr. 

5.9 
6.3.5 
6.0 
6..S5 
6.  .55 
6.2 
6.2 
6.05 
.5.8.5 
.5.9 
.5.  .15 
10.3 
10.6 
6. 75 
5.6 
4.95 
4.85 
4.6 
4.35 
4.5 
4.2,5 
3.9 
3. 8.5 
4.7 
5.1 
5.1 
4.6 
4.5 
4.3 
4.2 

May. 

4.2 

4.35 

4.3 

4.05 

3.65 

.3.3 

.3.3.5 

3.4 

3.2 

.3.37 

3.15 

2. 87 

2.75 

2.7 

J. .) 

2.  45 

2.42 

2.45 

2..3K 

2.3 

2. 2.5 

2.0 

1.82 

1.72 

1.05 

1.58 

1.45 

1.4J 

1..38 

1.28 

1.25 

June. 

1.2 
1.2 
1.2 
1.2.5 
1.32 
1.26 
1.2 
1.18 
1.72 
1.5 
1.5 
1.28 
1.12 
.90 
.84 
.81 
.78 
.67 
.68 
.62 
.58 
..54 
.48 
.44 
.42 
.42 
.38 
.36 
..33 
.3 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.28 

.2.5 

.2 

.10 

.11 

.06 

.02 

-.05 

-.09 

-.14 

-.18 

-.24 

-.14 

-.23 

-.01 

-.03 

-.08 

-.14 

-.2 

-.26 

-.3 

-.2.5 

-.22 

-.14 
-.13 
- .  19 
+  .32 
..15 

.o:h 

0.25 

.15 

.03 

.09 

-.04 

-.05 

-.0.5 

-.08 

-.05 

+  .06 

•+.03 

.24 

.OS 

-.03 

-.14 

-.21 

-.22 

-.2t> 

-.23 

-.22 

-.21 

-.a3 

..58 

.,50 

..15 

.4 

.18 

.05 

-.12 

-.23 

-.28 

3.68 
5.05 
a  4.0 
4.47 
4.52 
4.33 

5.a5 

4.55 
43 

a  4  12 
403 
401 
3.92 
.18.5 
3.77 
.174 

0  3.67 
3.6 
3.54 
3.52 
.149 
.146 
3.45 

05. 9 
5.0 
.5.02 
4  32 
4  03 
3.97 

n  5. 32 

a  49 

04  62 
4  22 
412 
402 
3.94 
3.86 

a  3. 8 
3.75 
3.68 
3.64 
.162 
3.6 
3.6 

«3.58 
3.  .56 
3.54 
3.  .53 
3.52 
3.51 
3.5 

3.53 
3.53 
3.52 
3.  .51 
3.5 
3.52 
«3.5 
3.5 
3.49 

3.47 

3.47 

3.47 

3.5 

03.66 

176 

3.92 

4  75 

.5.12 

432 

412 

a  41 

408 

401 

194 

3.89 

187 

3.84 

03.82 

3.81 

3.88 

4  9.5 

5.5 

5.2 

.5.4 

be.O 

ft21.2 

M.5.0 

MO.O 

<»  7. 5 

b6.8 

2 

6.  .57 

3                . 

6  3 

4 

6  1 

5 

6.3 

6 

6.15 

7 

6.09 

8               

5  92 

9 

5  fe 

10 

5.68 

11 

5.62 

12 

5.56 

13                 

5.5 

14 

5.4 

15 

5.36 

16 

5.32 

17                   

«5  25 

18 

5.22 

19 

5.14 

20 

.5.1 

21 

5  46 

22 

23 

5.68 
5. 52 

24 

05.35 

25 

.5.1 

26 

5.1 

27 

28 

5.0 
5  02 

29 

5.04 

30 

31 

5.05 
5.0 

o  Interpolated  gage  he  glU.s. 

b  .Approximate  flood  height.s  during  time  gage  was  out. 

Note.— Several  gages  used  during  the  year.    See  station  description. 


Daily  dischanje,  in  second-feet,  of  Salt  River  at  McDowell,  Ariz.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar.      Apr. 

May. 

June 

July. 

1 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

184 

527 

•2*.),  000     5, 078 

10,140 

2.020 

660 

735 

380 

1,635 

275 

6,000 

2 

184 

527 

14700     8,(r2e 

10, 700 

2,020 

630 

635 

1,838 

1,262 

275 

5,160 

3 

184 

1,.570 

11,080     6,2(W 

10,500 

2.020 

580 

.530 

595 

764 

275 

4170 

il 

184 

26.  m) 

7.051    10,030 

9, 579 

2,200 

552 

575 

1,061 

685 

290 

3,430 

5 

184 

32..T2») 

7,390  1  9.070 

8, 192 

2, -2:37 

517 

493 

1,127 

610 

370 

4170 

6 

177 

17,870 

8,1.54     7,244 

0, 970 

2.128 

486' 

475 

879 

550 

426 

3,600 

7 

170 

14,280 

7,  .ViO  1  7, 244  i  7,  Im 

2, 020 

462 

475 

1,838 

492 

535 

3,350 

8 

184 

9, 544 

6,745     0,4r.O     7,32:3 

1,984 

420 

450 

1,168 

450 

1,4}8 

2.750 

9 

205 

7,0'J5 

0.140     .5,417     0.021» 

2, 977 

390 

515 

840 

420 

1,936 

2,500 

10 

17, 050 

1882 

11,720     .5,078     7,219 

2. 570 

376 

68.5 

085 

380 

970 

1,815 

11 

18,870 

3.r),32 

12,100     4..30<j     0,457 

2. 570 

.302 

650 

017 

360 

665 

1,625 

12 

11,990 

6,()06 

7,121    .55,  (H)  I  5,484 

2, 104 

151 

m, 

602 

.150 

670 

1,540 

13 

5, 008 

5, 9.53 

\3,:m)  (io.ooo  '  .5,o'.»3 

1,870 

376 

640 

.5^ 

340 

6.5.5 

1,480 

14 

l,66:j 

3,006 

28,050  ,22,720 

4,945 

1,010 

352 

570 

485 

340 

534 

1,380 
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DaUy  discharge,  in  second-feet,  ofScdt  Riin^r  at  McDowell,  Ariz.,  for  1906 — Continued. 


Day. 


Jan.   Feb.  Mar. 


15 1,132 

16 1  1,132 

17 :  1,063 

18 '  1,132 

19 1  1,097 


2,626  19,000 
3,755  11,830 
24,650  34,a50 
26,630  |34.850 
17,620  |25,540 
11,040  28,260 
21 926  I  5,768  35,800 


20. 


Apr.  i  May.    June.    July.    Aug. 


22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


843 
720 
609 
589 
568 
561 
561 


2,250    17,940 
3,354  ' 13, 510 


'  r 


9,471 

8,008 

7,220 

'  3,792 

'24. 780 

547    6,878 

541  ! ,  5,066 

527    \  5,939 

I 


10.480 
8,861 
8,287 
8,027 
7,922 


17,850 
14,420 
13,760 
12,100 
10,760 
11,530 
10,350 
9,058 
8.884 
12,760 
15,420 
15.420 
12,100 
11,530 
10,560 
10,140 


4,430 
4,335 
4,278 
4.33.5 
4,202 
4,050 
3,958 
3,495 
3,162 
2,977 
2,847 
2,718 
2,477 
2,441 
2,348 
2,164 
2,110 


1,430 

1,385 

1,340 

1,178 

1,192 

1,108 

1,050 

990 

904 

852 

826 

826 

776 

752 

716 

680 


483 
475 
445 
410 
390 
365 
350 
355 
377 
425 
440 
440 
395 
830 
874 
2,780 
1,260 


Sept. 


485 
440 
425 
400 
415 
415 
415 
565 
1,180 
1,100 
860 
920 
660 
550 
44'> 
375 
355 


432 

414 

365 

340 

310 

300 

285 

270 

265 

4,220 

1,770 

1,797 

866 

610 

am 

2.430 


Oct. 


330 
320 
310 
305 
300 
295 
290 
305 
305 
305 
300 
295 
290 
300 
290 
290 
285 


Nov. 


490 

490 

490 

445 

455 

450 

505 

975 

3,176 

2,060 

2,903 

4,545 

138,000 

83,  .530 

33,100 

17,710 


Dec. 


1,340 
1,300 
1,228 
1,195 
1,120 
1,075 
1,440 
1,820 
1,495 
1,330 
1,075 
1,075 
975 
990 
1,020 
1,030 
975 


Note.— Daily  discharge  obtained  by  indirect  method. 

Estimated  monthly  dischagre  of  Salt  River  at  McDowell,  Ariz.,  for  1905. 
[Drainage  area,  6,260  square  miles.] 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


The  year. 


Discharge  in  second -feet. 


Maximum.'  Minimum.  '    Mean. 


18, 870 

32,320 

35,800 

60,600 

10,760 

2,977 

2.780 

1,180 

4,220 

l,6a5 

138,000 

6,000 


138,000 


170 

2,250 

527 

10, 170 

5,066 

14,680 

4,366 

13.700 

2,110 

5. 25:i 

G80 

1,547 

350 

568 

3.55 

591 

265 

930 

28.5 

444 

275 

9.954 

975 

2.047 

170 

5,178 

Run-off. 

Total  in 
acre- feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

138,300 

0.359 

0.  414 

564,800 

1.62 

1.69 

902,  (iOO 

2. ,35 

2.71 

815,200 

2.19 

2.44 

.323,000 

.839 

.967 

92,050 

.247 

.276 

34,920 

.091 

.105 

.36, 340 

.094 

.108 

55. 340 

.149 

.166 

27.300 

.071 

.082 

592,  .300 

1..59 

1.77 

125,900 

.327 

.377 

3,708.000 

.827 

11.10 

VERDE  RIVER  AT  M'l>OWELL,  ARIZ. 

This  station  was  established  April  20,  1897.  It  is  located  30  miles  northeast  of  Phoenix, 
15  miles  northeast  of  Mesa,  2J  miles  above  the  Arizona  Canal  diversion  dam,  and  three- 
fourths  mile  above  the  mouth  of  the  river. 

The  channel  is  straight  for  300  feet  alxjve  and  Ix'low  the  station,  with  a  width  of  100 
feet  at  low  water  and  4.50  feet  at  high  water.  The  right  bank  is  high,  rooky,  and  clean,  and 
is  not  subject  to  overflow;  the  left  bank  is  low,  clean,  and  is  Ibiale  to  overflow.  The  bed 
of  the  stream  is  composed  of  sand  and  is  shifting.     The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  At  low 
water  the  channel  is  oblique  to  the  gaging  section  and  measurements  are  made  by  wading 
at  a  point  400  feet  above  the  cable. 
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Gage  heights  are  observed  by  W.  Richins.  Three  gages  have  been  in  use  at  this  station, 
as  follows: 

Gago  No.  1,  established  April  20,  189^,  consisted  of  a  vertical  rod  attached  to  a  large 
Cottonwood  tree  on  the  east  bank  about  60  feet  below  the  cable.  This  was  read  until 
November  11,  1899,  when  the  station  was  temporarily  abandoned.  The  bench  mark  is  a 
point  on  a  cat's  claw  (acacia)  tree  about  100  feet  southeast  of  the  gage;  elevation,  27.02 
feet  above  the  zero  of  the  gage. 

Gage  No.  2  was  established  in  January,  1901,  and  observations  were  resumed.  It  is  an 
inclined  2-  by  4-inch  timber,  fastened  to  the  rocks  on  the  west  bank  about  500  feet  above 
the  cable,  the  zero  of  the  gage  being  1,325.4  feet  above  sea  level.  Three  bench  marks  were 
established  for  this  gage,  as  follows:  (1)  A  nail  in  a  mesquite  tree  about  6  feet  below  the 
cable  anchorage  on  the  east  bank;  elevation,  1,345.5  feet  above  sea  level,  and  20.10  feet 
above  the  zero  of  the  gage.  (2)  A  nail  in  the  cable  standard  at  the  east  bank;  elevation, 
1,341.3  feet  above  sea  level,  and  15.90  feet  above  the  zero  of  the  gage.  (3)  A  mark  on 
rock  at  the  gage;  elevation,  1,330.4  feet  above  sea  level,  and  5.00  feet  above  the  zero  of 
the  gage. 

Gage  No.  3  was  established  May  16,  1904,  on  account  of  water  piling  up  at  No.  2  during 
flood.  It  is  a  vertical  rod  fastened  to  a  willow  tree  on  the  east  bank  about  one-half  mile 
above  the  cable.  The  zero  of  the  gage  is  1,339.26  feet  above  sea  level.  Two  bench  marks 
were  established  for  this  gage:  (1)  A  nail  in  a  large  cottonwood  tree  on  the  top  of  the  east 
bank  near  the  gage;  elevation,  1,354.11  feet  above  sea  level,  14.85  feet  above  the  zero  of 
the  gage.  (2)  A  nail  in  the  willow  tree  to  which  the  gage  is  attached;  elevation,  1,347.26 
feet  above  sea  level,  and  8.00  feet  above  the  zero  of  the  gage. 

Gage  No.  3,  with  the  tree  to  which  it  was  attached,  was  washed  out  during  the  heavy 
flood  February  25,  1905.  As  the  water  showed  no  tendency  to  pile  up  at  Gage  No.  2, 
readings  were  resumed  on  that  gage,  which  was  used  to  the  end  of  the  year. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report,  Bull = Bulletin;  WS=Water- 
Supply  Paper): 

Description:  Ann  19,  iv,  pp  420-421;  Bull  131,  p  49;  WS  16,  p  150,  28  p  133;  38,  p  323;  50  p  387;  66,  pp 
102-103.  85,  p  21;  100,  pp  31-32,  133,  pp  222-223. 

Discharge:  WS  16,  p  150;  38  p  323,  66.  p  103;  85,  p  22;  100,  pp  33-34,  133,  pp  223-226. 

Discharge,  mean  daily:  WS  I'SJ,  p  227 

Discharge,  monthly:  Ann  11,  li,  p  100:  19,  Iv,  p  423;  20,  iv,  p  407,  21,  iv,  p  387;  WS  75,  p  177;  100,  p  36; 
133,  p  227. 

Discharge,  yearly:  Ann  20,  Iv,  p  59. 

Gage  heights:  Bull  131,  p  51;  WS  16,  p  150;  28,  pp  141,143;  38  p  324;  66,  p  103;  85,  p  23;  100,  p  35;  133, 
p226 

Hydrographs:  Ann  19,  iv,  p  423;  20,  iv,  p  407;  21,  iv.  p388;  WS  75,  p  177. 

Rating  table:  Ann  19.  iv.  p  422. 

Discharge  measurements  of  Verde  River  at  McDowell,  Ariz.,  in  1905. 


Date. 


Hydrographer. 


January  11 
January  13 

January  16 do 

January  20 do 

January  24.  ...| do 

January  27. do 

January  31 .  ...' do 

February  4 do 

February  7.  ...i do 

February  10 ...  i do 


Gage 
heignt. 


Dis- 
charge 


Feet.  iSec.'ft. 


7.00 
3.70 
2  65  ] 
2.62 
2.30 
2.25 
2.18  I 
13.20 
7.75 
4.60  I 


9,159 

2,183 

876 

739 

612 

580 

462 

32,990 

7,921 

2,706 


Date. 


Hydrographer. 


February  14 . . .    W.  Richins  . 

February  17 do 

February  21 do 

February  24 do 

March  1 ' do 

March  6 do 

March  11 do 

March  14  a do 

March  17  <» do 

March  29 do 


Gaee 
lelght' 


,  Dis- 
charge. 


Feet. 
3.90 
7.60 
5.90 
9.70 
14.5 
8.75 
6.95 
16.0 
17.0 
7.75 


Sec.-tt. 
a  1,648 
«8,174 

4,195 
11,670 
23,280 

5,433 

2,617 
28,850 
31,090 

2,973 


a  Float  measurement. 
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Discharge  measurements  of  Verde  River  at  McDowell,  Ariz.,  in  1905 — Continued. 


Dmte. 


March  31 . 
April  4  .  . 
Apnl  5  . . . 


Hydrographer. 


,  (Jttge      Dia- 
height.  charge. 


W.  RtebiM 

do. 

Parish  and  Rich- 
Ins. 

do 

....do.. 

do 

do 

Richins  and  Earle 

W.Rlchins 

-...do.,..- -. 

do 

....do 

do ...-- 

.....do 

do. 


April  S. . 
April  6 . 
April  6 . 
April  6 . 
April  12. 
April  14- 
April21. 
April  21. 
April  25. 
April  28. 
Uay2.. 
Uay  S.- 
May 10 I do 

May  12 | do 

May  19 .....do 

May23 | do 

May25 1 do 

May  26 .....do 

May  30 .{  W.  B.  Richins 

June  1 do 

June  2 • do 

June  6 do 

Jane  8 do 

June  9 do 

June  12 do .  - . . 

I 
June  13 '  W.  Richins... 

Juno  15 do 

June  17 do... 

June  2f>-  _  .  _        .1- (In 

June  22 1 do 

June  24 1 do 

June  27 ' do 

June  29. 
Julyl... 
July  4... 
July  6... 
July  8. . . 


.do. 
.do. 
.do. 
.do. 
.do. 


July  11 ' do. 

July  13 1 do. 

July  15 1 do. 


July  18 do. 

July  20 do. 

July  22 do. 


Feet. 

7.00 
6.70 
6.6 

6.6 
6.65 
6.65 
6.65 

19.0 

11.4 
6  8 
6.3 
6.15 
6.2 
5.76 
5.4 
5.8 
5.4 
4.70 
4.48 
4.45 
4.4 
4.3 
4.3 
4.25 
4.13 
4.1 
4.15 
4.05 
4.03 
3.98 
3.95 
3.V)1 
3.8«i 
3.81 
3.75 
3.72 
3.7 
3.01 
3.58 
3.57 
3.56 
3.55  I 
4.12 
3.80 
3.70 
3.61 


Scc.'ft, 
1,954 
1,341 
1.363 

1,393 

1,383 

1,436 

1,448 

35,550 

15,110 

3,115 

2,041 

1,604 

1,797 

1,195 

980 

1,282 

909 

640 

470 

428 

408 

389 

389 

385 

410 

358 

334 

291 

279 

278 

299 

24.5 

237 

237 

188 

191 

205 

157 

131 

132 

128 

132 

323 

243 

181 

158 


Date. 


Hydrographer-    j^^j^^ 


July  25 

'  July  27 

,  July  29. 

August  1 

i  August  3 

August  5 

Augusts  .... 

August  10 

'  August  12  ... 

August  Ifi  . . . 

August  22  . . . 

August  24  . . , 

August  29  ... 

August  31  ... 

September2- 

September  5. 

September?. 

September  9. 

Sept**mher  12 

SeptrmtxT  15 

September  19 

Septcmlwr  21 

September  23 

SeptemlM'r  2t> 

Septcmiicr  30 

OctolKT  4.  .  .  . 

Octol)er7 

OctolKT  10. . . 

OctotM>r  12-  - . 

Octol>erl4-.. 

October  17... 

OctolHT  19 L....do 

October  '^1 

Octol)er20 do 

Octoljer  28. . . . 

October  31 

Noveml)er2... 

November  4... 

November?... 

Noveml)cr9... 

Novcmlwr  11... 

November  14... 

Noveralx^r  16... 

November  18... 

Novcml)er22... 

November  24... 


I 


W.  Richins  . 

...-do , 

....do 

...-do 

....do 

....do 

....do 

....do 

....do 

....do 

-.--do 

....do. 

....do 

...-do 

..-.do 

....do 

....do 

....do. 

.-..do 

....do 

....do 

...-do 

..-.do 

-...do 

...-do 

....do 

..--do 

....do....... 

....do 

....do 

do 


...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 


Dis- 
charge. 


Feet, 
3.70 
3.70 
4.83 
4.60 
4.38 
4.10 
4.00 
4.67 
5.00 
4.25 
4.20 
4.95 
5.07 
4.70 
4.73 
4.45 
6.90 
5.40 
4.65 
4.38 
4.15 
4.00 
4.00 
6.23 
8.80 
4.70 
4.35 
4.20 
4.10 
4.08 
4.05 
4.02 

4.01 

4.03 

4.01 

3.96 

3.99 

4.20 

5.70 

5.15 

4.45 

4.35 

4.3 

4.5 

5.0 


Sec. 'ft. 
178 
180 
668 
517 
436 
330 
291 
540 
737 
372 
333 
764 
746 
491 
521 
426 
2,961 
1,046 
426 
301 
302 
280 
276 
975 
5,899 
676 
404 
364 
361 
321 
302 
316 
2<l3 
308 
319 
311 
328 
301 
392 
1,885 
1,168 
622 
4()ti 
415 
504 
1,012 
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DaUy  gage  height,  in  feet,  of  Verde  River  at  McDoweU,  Ariz.,  for  1905. 


Day. 

Jan. 

1 

1.08 
1.09 
1.08 
1.06 
1.05 

2 

3 

4 

5 

6 

1.05 

7 

0  1.05 

8 

61.15 

9 

1.25 

10 

6.75 

11     .. 

7.4 

12 

6.15 

13 

3.8 

14 

3.1 

15     

2.85 

16 

2.(i5 

17 

2.55 

18 

19 

2.85 
2.72 

20 

2.59 

21 

22 

o>.5 
ft  2.  41 

23 

2.32 

24 

2.28 

25 

2.26 

26 

2.29 

27 

2.27 

28 

2.27 

29 

2.25 

30 

b2.2 

31 

2.16 

Feb.  !  Mar.     Apr.     May. 


2.16  ;  15.0 
2.18  11.35 
2. 74  I  10.  45 
13.25  !  10.1 
13. 25  9. 75 
10.25  I  9.0 
8.15  8.65 
6.  4  8.  4 
5. 3  .  7. 8 
4.6  j  7.38 
a  4. 62  I  6.95 
a5.4  6.9 
a  4. 8  9. 85 
3.85  I  15.1 
3.55  11.35 

3.5  11.45 

6.1  I  16.25 

8.6  I  14.55 
7.95  al2.0 
6.5  611.4 
5.85  610.8 
5.45  '610.2 

6.2  69.6 

12.0  09.0 

69. 1  8.  75 

68.2  |«*8.6 
8.25  I  68.2 

14.0      a7.8 

7.6 

I     7.15 

6.95 


a6.9 
6.82 
6.75 
6.68 
6.6 
6.65 
6.65 
6.62 
6.6 
6.66 
9.4 
17.^5 
15.0 
11.4 
10.85 
9.7 
8.5 
7. 4 
7.0 
6.45 
6.25 
a6. 1 
66.1 
6.2 
6.5 
6.8.5 
6.35 
6.2 
06.1 
66.0 


5.a5 

5.65 

5.55 

5.48 

5.4 

5.45 

"5.45 
6.0 
6.15 
5.7 
5.5 
5.  .32 
6.1 

a  .5. 7 
5.25 
4.95 
4.85 
4.75 
4.68 
4.  GT) 

«4.6 
4.52 
4.46 
4.42 

64.42 
4.3s 
4.  .35 

a  4. 32 
4.28 
4.27 
4.27 


June,  i  July. 


Aug.     Sept.  1   Oct. 


Nov.      Dec 


4.25 

3.7 

4.45 

4.22 

63.6 

4.39 

4.2 

3.63 

4.31 

6  4.15 

3.6 

4:19 

4.13 

.3.57 

«4.1 

4.12 

3.57 

6  4.08 

4.1 

3.57 

4.02 

4.1 

3.56 

3.98 

4.13 

63.55 

4.75 

a  3. 98 

3.56 

4.75 

64.0 

3.55 

5.08 

4.05 

3.54 

5.2 

4.02 

3.  .56 

4.63 

3.97 

3.m 

a4.5 

3.97 

04.1 

4.35 

3.97 

63.95 

4.28 

3.95 

.3.88 

4.25 

3.9 

3.79 

4.3 

63.9 

3.73 

«4.15 

3.9 

3.68 

4.08 

3.85 

3.63 

4.05 

3.85 

03. 61 

4.18 

3. 82 

6  3.62 

5.0 

.3.8 

3.64 

4.9 

3.78 

3.68 

5.  .52 

3.76 

3.65 

«6.1 

3.74 

3.68 

6.5.7 

3.72 

4.4 

.5.25 

3.71 

04. 85 

5.02 

3. 69 

n.5.5 

4.85 

4.8.5 

4.65 

4.98 

a  4. 75 

I  64.65 

4.55 

4.4 

I    5.53 

I    6.65 

1    5.62 

!«5.4 

6  4.65 

4.75 

.4.62 

4.52 

4.42 

J     4.36 

«4.3 

64.21 

4.12 

4.12 

I     4.08 

4.0 

4.0 

a4.0 

4.3 

4.75 

5.02 

4.8 

4.85 

'     5.4 

8.45 


6  Estimated. 


67.4 

65.  a5 

4.92 

4.68 

4.52 

4.42 

4.32 

6  4.25 

4.22 

4.18 

4.12 

4.09 

4.09 

04. 08 

6  4.07 

4.06 

4.03 

I     4.01 

I     4.02 

j     4.0 

'a4.0 

64.0 

I  -4.0 

'     4.0 

4.02 

|.o 

'     4.0 
a  4. 03 
j  64.0 
I    3.99 
4.01 


4.01 

4.01 

4.0 

03.99 

64.05 

4.12 

4.5 

5.12 

5.62 

5.45 

05. 15 

64.8 

4.6 

4.45 

4.38 

4.35 

4.32 

04.3 

6  4.27 

4.25 

4.  .35 

4.6 

5.0 

4.98 

04.95 

65.5 

17.0 

610.0 

68.0 

07.2 


06.6 

0.5.9 

5.3 

4.95 

4.7 

4.45 

4.  ,32 

4.22 

04.2 

04.0 

4.0 

.3.92 

3.86 

3.82 

3.76 

03.75 

6.3.7 

.3.68 

3.66 

3.66 

.3.73 

.3.76 

3.82 

6.3.75 

a.3.68 

3.65 

3.64 

.3.63 

3.61 

.3.61 

6.3.61 


o  One  gage  reading. 
Note.— Gage  changes  from  No.  3  to  No.  2  February  24. 

Daily  discharge,  in  second-feet,  of  Verde  Rimr  at  McDowell,  Ariz.,  for  1905. 


Day. 


Jan.  I   Feb.     Mar.      Apr.     May.    June.    July.     Aug.     Sept.     Oct.      Nov.       Dec, 


1 248  I       499  2,5, 

2 i  250  I      .50/  10. 

3 248  968  8, 

4 24;i  32.970  8, 

5 241  32,970  7, 

6 241  19,310  5, 

7 241  9,743  .5, 

8 26.3  5,400  4, 

9 \  2K.5  3,7:)()  3, 

10 S.674  2.700  3, 

11 lO.tXU)  2,730  2, 

12 7,304  1  3,900  2. 

13 2,37<l  j  3,(100  7, 

14 1  1,400  1,G;{7  2o 


130 

1,819 

1,342 

370 

.580 

1.710 

1,145 

370 

8(M) 

1.615 

1,082 

.380 

107 

1,.520 

1.037 

:m) 

414 

1,411 

.    987 

385 

\r2H 

1.478 

1.018 

40t) 

276 

1,478 

1,018 

380 

HSi 

1.439 

1,,507 

3.58 

046 

1,411 

1,696 

3,^5 

280 

1,493 

1.177 

277 

617 

6.4:i3 

l,a50 

28;} 

.539 

.32,  140 

949 

291 

612 

24,640 

1.65.-, 

280 

500 

16,160 

1,205 

270 

205 
18,5 
173 
1.55 
137 
132 
1.32 
1.30 
128 
1.30 
128 
1'2.5 
130 
104 


41K) 
4.52 

4o;{ 

365 
330 
32.5 
297 

28.5 
6.30 

.58.5 
78.5 
860 


720  1 

535 

'490  j 

4.5,5 

410  I 

1,200  I 

2,-5,50 

1.270  I 

1,046  ' 

475 

535  1 

410 

400  , 

385 


4,080 
2,200 
*)20 
665 
515 
440 
390 
370 
360 
3.5.5 
.^5.5 
3,5.5 
340 
321 


325 
340 

;«i 

:JOl 

325 

355 

575 

1,200 

1,775 

1,550 

1,168 

865 

700 

622 


.3,280 

2.400 

1,8.50 

1 .  .535 

1,310 

1,087 

981 

9a5 

890 

7.50 

7.50 

61M 

6.56 

632 
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GILA   RIVER   DRAINAGE    BASIN.  185 

Daily  discharge ^  in  second-feet,  of  Verde  River  at  McDowell,  Ariz.,  for  1905 — Continued. 

I 
Day.  Jan.      Feb, 


15 1,100     1,403 

16 860     1,367 

17 755     4,950 

18 1,100     9, 

19 944     8.641 

20 791  '  6,130 

21 710     5.004 

22 642     4,311 

23 583     5.D10 

24 559    12,170 

25 548  I  6  126 

26 564  I  4,572 

27 553  I  4,650 

28 553   21,050 

29 542    

30 515  ' 

31 499  I 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

10,  ,580 

13,720 

92.'> 

275 

315 

404 

380 

318 

525 

596 

10,780 

10, 710 

760 

290 

280 

385 

360 

305 

466 

590 

20.410 

7,566 

715 

300 

262 

364 

325 

298 

435 

560 

'23,460 

5,471 

660 

267 

240 

383 

300 

300 

415 

548 

12,120 

3,639 

630 

255 

207 

327 

297 

316 

m 

536 

10,630 

2,a37 

600 

237 

1/5 

315 

293 

298 

383 

.W6 

9,368 

1,893 

555 

2.30 

165 

280 

275 

293 

423 

578 

8,110 

1,617 

4a5 

2a'> 

158 

327 

275 

2*)6 

580 

.596 

6,85o 

1,617 

440 

230 

160 

753 

275 

300 

1,000 

632 

5,594 

1.782 

422 

230 

16.3 

125 

345 

.303 

1,000 

.590 

5.070 

2,448 

415 

217 

175 

1,085 

570 

306 

955 

548 

4,755 

3,246 

400 

200 

ia5 

1.617 

8a-> 

305 

1,610 

530 

3,916 

2,115 

390 

183 

175 

1,160 

625 

305 

«>61,460 

524 

3,077 

1,782 

380 

187 

435 

870 

650  1 

319 

13,115 

518 

2,770 

1,617 

375 

190 

my 

715 

1.12.5' 

3a'» 

5,520 

506 

2,  l.'W 

1,.507 

375 

192 

1,080 

590 

5,  .350 

305 

4,240 

508 

1.887 

375 

710 

465 

311 

506 

a  ralculatcd  from  Kutter's  formula. 
Note.  —Daily  discharge  obtained  by  indirect  method. 

Estimated  monthly  discharge  of  Verde  River  at  McDov^eU,  Ariz.,  for  1005. 
[Drainage  area,  6,000  square  miles.] 


Month. 


Discharge  in  stvond-feet. 

I  I 

Maximum.  Minimum       Mean. 


January 10, 060 

Febnia  ry 32, 970 

March 29, 410 

April 32,140 

May 1,696 

June 400 

July l.OSO 

August 1, 617 

September 5,a50 

October 4. 080 

November 61. 460 

December 3, 2S0 

The  vear til,4<><) 


241 
49» 
1,887 
1,411 
375 
183 
125 
280 
275 
203 
.301 
506 

125 


1,419 
7,709 

8,780 
5.227 
832 
283 
245 
.567 
771 
544 
3, 4.3i 
875 


I 


Total  in 
ncre-feet. 


87,2.50 

42.S,  100 

539,900 

311,000 

51,160 

16,840 

15,060 

.34,860 

45.880 

:i3,  4.50 

201,200 

.53,800 


Run-ofl. 


Second-feet   n^^r^tii  i« 

per  square  tl]«Pj^» 

mile. 


0.236 

0.272 

1.28 

1.33 

1.46 

1.68 

.871 

.972 

.1.39 

.160 

.047 

.052 

.041 

.047 

.094 

.108 

.128 

.143 

.091 

.ia5 

.572 

.(i38 

.146 

.168 

.  42ti 


SANTA    illVZ    RIVKR    AT    TI'CSON,    AIUZ. 

This  slalion  was  established  October  15,  1905,  In-  G.  E.  P.  Smith.  It  is  located  at 
Congress  Street  Bridge,  Tucson,  Ariz. 

The  channel  is  straight  for  500  feet  above  and  300  feet  below  the  station.  The  current 
is  swift.  Tlie  left  bank  is  low,  wooded,  and  liable  to  overflow.  Tlie  ricjht  bank  is  about  12 
fcta  higli  and  not  liable  to  overflow.  The  bi'd  of  the  «tri am  is  composed  of  bowlders, 
and  shifts  during  floods. 
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8TBEAM   MEASUREMENTS   IN   1905,  PART   XI. 


Discharge  measurements  are  made  from  the  bridge,  which  consists  of  one  steel  span  100 
feet  long  and  four  pile  bents  each  15  feet  long.  The  initial  point  for  soundings  is  the  east 
edge  of  upstream  cylindrical  pier  on  the  west  bank. 

The  gage  is  painted  on  the  pier,  which  is  taken  as  the  initial  point.  During  1905  the  gage 
was  read  twice  each  day  by  George  S.  Calliahan. 

Dischcarge  mefumrementa  of  Santa  Cruz  River  at  Tucson  ^  Arxz.^  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

November  27.  . 

G.  E.  P.  Smith 

Feet. 
68 
90 
44 

Sq.ft. 
46 
317 
17 

Ft.  per  sec. 
5.40 
7.90 
2.40 

Feet. 
1.58 
3.60 
0.65 

Sec.-ft. 
251 

November  28. .. 

do 

2,515 

December  27 . . . 

do 

40 

Daily  gage  height  ^  in  feet  y  of  Santa  Cruz  River  at  Tucson  ^  Ariz.,  for  1905. 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

1 

1.0 
1.0 

25 

1.3 

1.1 

1.38 

3.85 

2.4 

1.45 

2 

26 

8 

1.65 
1.25 
1.65 
1.20 
2.0 

27 

9 

28 

22 

29 

23 

30 

24 

Note.— All  water  taken  out  by  canals  heading  above  station,  leaving  the  river  channel  dry  at  station 
except  on  days  for  which  gage  heights  are  recorded. 
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A.  Page. 

Acknowledgments 12 

Acre-foot,  definition  of 4 

Alma,  N.  Mex. 

San  Francisco  River  at: 

description. 166-167 

discharge 167-168 

discharge,  daily 169 

discharge,  monthly 170 

gage  heights 168-169 

Almont,  Colo. 

East  River  at: 

description. 101-102 

discharge? 102 

discharge,  monthly 103 

gage  heights 102 

rating  table 103 

Taylor  River  near: 

description 103-104 

discharge 104 

discharge,  monthly 106 

gage  heights 104-105 

rating  table 105 

Animas  River— 

at  Durango,  Colo.: 

description 134-135 

discharge 135 

discharge,  monthly 137 

gage  heights 136 

rating  table 136-137 

near  Farmington,  N.  Mex.: 

description 137-13« 

discharge 138 

discharge,  monthly 140 

gage  heights 138-139 

rating  table 139 

Axial,  Colo. 

Milk  Creek  near: 

description. 47 

discharge 47 

discharge,  monthly 48 

gage  heights 47 

rating  table 48 

B. 

Blue  River  near— 
Kremmling,  Colo.: 

description 96-97 

discharge 97 

gage  heights 97-98 

Boulder,  Wyo. 

Boulder  Creek  near: 

description 30 

discharge 30 

discharge,  monthly 32 

IRR  175—06 13 


Boulder,  Wyo.— Continued.  Tage. 
Boulder  Creek  near: 

gage  heights 31 

rating  table 31 

Boulder  Creek  near- 
Boulder,  Wyo.: 

description 30 

discharge 30 

discharge,  monthly 32 

gage  heights 31 

rating  table 31 

Buford,Colo. 

Marvinc  Creek  near: 

description 58-59 

discharge 59 

discharge,  monthly 60 

gage  heights 59 

rating  table 60 

North  Fork  of  White  River  near: 

description 50 

discharge 50 

discharge,  monthly 51 

gage  heights 50-51 

rating  table 51 

South  Fork  of  White  River  near: 

description 52 

discharge 52 

discharge,  monthly . . .  .^. 54 

gage  heights 52-53 

rating  table. 53 

C. 

Charleston,  Ariz. 

San  Pedro  River  at: 

description 170 

discharge 171 

discharge,  daily 172 

discharge,  monthly 173 

gage  heights 171-172 

Chevlon  Fork  near— 
Winslow,  Ariz.: 

description l.'»6 

discharge '. 157 

Cimarron,  Colo. 

Cimarron  River  at : 

description 118 

discharge 118 

discharge,  monthly 120 

page  heights 1 19 

rating  table 119 

Gunnison  River  near: 

description 106 

discharge 107 

discharge,  monthly 108 

gage  heiglits 107 

rating  table 108 

187 
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Cimarron  River  at—  Page.  I 
CIraarron,  Colo.:                                                   | 

description 118 

discliarge 118 

discharge,  monthly 120 

gage  heights 119 

rating  table 119 

Cllfr,  N.  Mex. 

Gila  River  near: 

description 159 

discharge IfiO 

discharge,  daily 161 

discharge,  monthly 162 

gage  heights 16C-161 

Colona,  Colo. 

Uncompahgre  River  near: 

description 120 

discharge 121 

discharge,  monthly 122 

gage  heights 121 

rating  table 122 

Colorado  River,  description  of 127-128 

at  Hardyville,  Ariz.: 

description 128-129 

discharge 129 

discharge,  daily 130 

discharge,  monthly 130 

gage  heights 129 

Colorado  River  drainage  basin,  description 

of 12-13 

Cora,  Wyo. 

Newfork  River  near: 

description 22 

discharge 22 

gage  heights 23 

Cory,  Colo. 

Gunnison  River  near: 

description 110 

discharge Ill 

discharge,  monthly 112 

gage  heights Ill 

rating  table 1 12 

Craig,  Colo. 

Fortification  Creek  at: 

description 43 

gage  heights 44 

Yampa  River  near: 

description 37-38 

discharge 38 

discharge,  monthly 39 

gage  heights 38 

rating  table 39 

D. 
Delta,  Colo. 

Uncompahgre  River  at: 

description 125 

discharge 125 

discharge,  monthly 127 

gage  heights 126 

rating  table 126 

Discharge,  methods  of  measuring  and  com- 
puting    6-11 

Dome,  Ariz. 

Gila  River  at: 

description 164 

discharge 164 

discharge,  daily 165-166 


Dome,  Ariz.— Continued.  Page. 

Gila  River  at: 

discharge,  monthly 166 

gage  heights 165 

Drainage  basins,  list  of 2-3 

Duchesne  River  drainage  basin,  description 

of 60-^1 

miscellaneous  measurements  In 66 

Durango,  Colo. 

Animas  River  at: 

description 134-135 

discharge 135 

discharge,  monthly 137 

gage  heights 136 

rating  table 136-137 

E. 

Eagle,  Colo. 

Eagle  River  near: 

description 98-99 

discharge 99 

gage  heights 99-100 

Eagle  River  near- 
Eagle.  Colo.: 

description 98-99 

discharge 99 

gage  heights 99-100 

East  River  at— 
Almont.  Colo.: 

description 101-102 

discharge 102 

discharge,  monthly 103 

gage  heights 102 

rating  tabic 103 

Eastfork  River  at— 
Newfork,  Wyo.: 

description 32 

discharge 33 

discharge,  monthly 34 

gage  heights 33 

rating  table 34 

Elk  River  near- 
Trull,  Colo.: 

description 41-42 

discharge 42 

discharge,  monthly 43 

gage  heights 42 

rating  table 43 

Equivalents,  table  of 5-6 

F. 
Fall  Creek  near- 
Fay  ette,  Wyo.: 

description 28 

discharge ^ 28 

discharge,  monthly 29 

gage  heights 29 

rating  table 29 

Farraington,  N.  Me.x. 
Animas  River  near: 

description 137-138 

discharge 1^ 

discharge,  monthly 140 

gage  heights 138-139 

rating  table 139 

San  Juan  River  near: 

description 132 

discharge 132 
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Farmington,  N.  Mex.— Continued.  Pago. 

San  Juan  River  near: 

discharge,  monthly 134 

gage  heights 132-133 

rating  table 133 

Fayette,  Wyo. 

Fall  Creek  near: 

description 28 

discharge 28 

discharge,  monthly 29 

gage  heights 29 

rating  table 29 

Pole  Creek  at: 

description 25-26 

discharge 26 

discharge,  monthly 27 

gage  heights 26-27 

rating  table 27 

Floats,  use  of.  in  measuring  discharge 8 

Fort  Duchesne,  Utah,  evaporation  at 66 

Fortification  Creek  at— 
Craig,  Colo.: 

description 43 

gage  heights 44 

Fraser  River  at— 
Granby,  Colo.: 

description 87^ 

discharge 88 

discharge,  monthly 89 

gage  heights 88 

rating  table 8^89 

G. 

Gaging  stations,  equipment  of 7 

Gila  City,  Arie.    See  Dome. 

Gila  River— 

at  Dome,  Ariz.: 

description 164 

discharge 164 

discharge,  daily 16,V-166 

discharge,  monthly 166 

gage  heights 165 

at  San  Carlos,  Ariz.: 

description 162 

discharge 163 

gage  heights 163 

near  Cliff,  N.Mex.: 

description 159 

discharge 1 60 

discharge,  daily 161 

discharge,  monthly 162 

gage  heights 160-161 

Gila  River  drainage  basin,  description  of.  l.'>8-159 

Granby,  Colo. 

Fraser  River  at: 

description 87-88 

discharge 88 

discharge,  monthly 8D 

gage  heights 88 

rating  table 88-K9 

Gloiwood  Springs,  Colo. 
Grand  River  at: 

description 81-82 

discharge 82 

discharge,  monthly 84 

gage  heights 83 

rating  table 83 


Grand  Lake,  Colo.  Pago 

Grand  Lake  outlet  at: 

description 72-73 

discharge 73 

discharge,  monthly 74 

gage  heights 73-74 

rating  talkie 74 

North  Fork  of  Grand  River  near: 

description 70-71 

discharge 71 

discharge,  monthly 72 

gage  heights 71-72 

rating  table 72 

Grand  Lake  north  inlet  at: 

description 75 

discharge 75 

gage  heights 75 

Grand  Lake  north  inlet  at— 

Grand  Lake,  Colo.: 

description 75 

discharge 75 

gage  heights 75 

Grand  Lake,  outlet  at-- 

Grand  Lake,  Colo.: 

description 72-73 

discharge 73 

discharge  monthly 74 

gage  heights 73-74 

ratins  table 74 

Grand  River— 

at  Glenwood  Springs,  Colo.: 

description 8I-R2 

discharge 82 

discharge,  monthly 84 

gage  heights 83 

rating  table 83 

at  Palisades,  Colo.: 

description 84^5 

discharge 8,5 

discharge,  monthly 86 

page  heights 8.V-86 

rating  table 86 

at  Hot  Sulphur  Springs.  Colo. : 

description 76 

discharge 76 

discharge,  monthly 78 

gage  heights 77 

rating  ta;  le 77-78 

noar  Kremmling.  Colo.* 

description 78-79 

dischargi' 79 

discharge,  monthly 81 

gage  heights 79-80 

rating  table 80 

Grand  River  drainage  basin,  description  of.  69-70 

miscellaneous  measurements  in 87 

Grand  River,  North  Fork,  near- 
Grand  Lake.  Colo.: 

description 70-71 

discharge 71 

discharge,  monthly 72 

gage  heights 71-72 

rating  table 72 

Greenbrier,  Wyo. 

Greenbrier  River  at: 

description 14 

discharge 15 

discharge,  monthly 17 
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Greenbrier,  Wyo.— Continued.  Page. 
Greenbrier  River  at: 

gage  heights 16 

rating  table 16 

Greenrlver,  Utah. 
Green  River  at: 

description 19 

discharge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

Green  River  at— 
Greenbrier,  Wyo.: 

description 14 

discharge 15 

discharge,  monthly 17 

gage  heights 16 

rating  table 16 

Greenriver,  Utah: 

description 19 

discharge ". 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

Jensen,  Utah: 

description 17 

gage  heights 17 

Ouray,  Utah: 

description 18 

gage  heights 18 

Green  River  drainage  basin,  description  of.  13-14 
Gunnison  River— 

at  Gunnison  Tunnel,  east  portal,  Colo.: 

description 108-109 

discharge 109 

gage  heights 109-110 

at  Whitewater,  Colo. : 

description 112-113 

discharge 113 

discharge,  monthly 115 

gage  heights 113-114 

rating  table 114 

near  Cimarron,  Colo.: 

description 106 

discharge 107 

discharge,  monthly 108 

gage  heights 107 

rating  table 108 

near  Cory,  Colo.: 

description 110 

discharge HI 

discharge,  monthly 112 

gage  heights Ill 

rating  table 112 

Gunnison  River  drainage  basin,  description 

of JOO-101 

miscellaneous  measurements  in 127 

Gunnison  River,  North  Fork,  near  - 
Hotchkiss,  Colo.: 

de.scription ll.S-116 

discharge 116 

discharge,  monthly 117 

gage  heights 116 

rating  table 117 

Gunnison  Tunnel,  east  portal.  Colo. 
Gunnison  River  at: 

description 108-109 

discharge 109 

gage  heights 109-110 


H.  Page. 

namliton,  Colo. 

Williams  River  at: 

description 44 

discharge 45 

discharge,  monthly 46 

gage  heights 45 

rating  table 46 

Hardyville,  Arli. 

Colorado  River  at: 

description 12R-129 

discharge 129 

discharge,  daily 130 

discharge,  monthly 130 

gage  heights 130 

Helper,  Utah. 

Price  River  near: 

description 67 

discharge 67 

discharge,  monthly 49 

gage  heights 68 

rating  Uble 68 

Hesperus,  Colo. 

La  Plata  River  at: 

description 140 

discharge 141 

gage  heights 141 

Holbrook,  Ariz. 

Little  Colorado  River  at: 

description 149 

discharge. 149 

discharge,  daily 150-151 

discharge,  monthly 151 

evaporation l.'>i-156 

gage  heights 150 

Hot  Sulphur  Springs,  Colo. 
Grand  River  at: 

description 76 

discharge 76 

discharge,  monthly 78 

gage  heights 77 

rating  table 77-78 

Williams  Fork  near: 

description 89-90 

discharge 90 

discharge,  monthly 91 

gage  heights 90 

rating  table 91 

Hotchkiss,  Colo. 

North  Fork  of  Gunnison  River  near: 

description 115-116 

discharge 1 16 

discharge,  monthly 117 

gage  heights 116 

rating  table 117 

Hydrographers,  list  of 12 

Uydrographic  surveys,  annual  appropria- 
tions for 4 

organization  and  scope  of 1-4 

I. 
Ice-covered  streams,  flow  of,  measurement 

of 10 

Indian  Creek  in— 

Strawberr>'  Valley,  Utah: 

destriptlon 64 

discharge &4-65 

discharge,  monthly 66 

gage  heights 65 

rating  table 65 

Digitized  by  VjOOQiC 


INDEX. 


191 


J.  Page. 

Jensen,  Utah. 

Qreen  River  at: 

description 17 

gage  heights 17 

K. 
Kremmling,  Colo. 

Blue  River  near: 

description 96-97 

discharge 97 

gage  heights 97-98 

Grand  River  at: 

description 78-79 

discharge 79 

discharge,  monthly 81 

gage  heights 79-80 

rating  table 80 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 


PART  XII. 


By  M.  C.  HiNDERLiDER,  0.  L.  SwENDSEN,  and  Henry  Thurtell. 


INTRODUCTION. 
ORGANIZATION  AND  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection 
of  facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the 
time  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers. 
These  investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888, 
when  an  instruction  camp  was  estabHshod  at  Embudo,  N.  Mex.  The  first  specific  appro- 
priation for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an 
item  of  $12,200  "  for  gauging  the  streams  and  determining  the  water  supply  of  the  United 
States,  including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections."     (28  Stat.  L.,  p.  398.) 

Since  that  time  appropriations  have  been  gradually  increased,  as  shown  by  the  following 
toble: 

Annual  appropriations  for  hydrographic  surveys  for  the  fiscal  years  ending  June  SO,  1895  to 

1906. 

1895 $12,500  I  1901 $100,000 

1896 20,000   1902 100,000 

1903 200,000 

1904 200,000 

1905 200.000 

1906 200.000 

As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at 
the  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  standard  methods 
and  by  grouping  the  Staters  into  districts,  in  each  of  which  a  district  hydrographer  and  a 
corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  re^sources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the 
flow  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information 
is  also  collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power, 
etc.,  which  may  be  of  use  in  hydrographic  studies.  Thi.s  work  includes  the  study  of  the 
hydrography  of  every  important  river  basin  in  the  United  States,  and  is  of  direct  vahie  in 
the  commercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made  gaging 
stations  are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time 
it  is  maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  I(Kality.  If 
the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning 
the  ininimum  flow;   if  water  is  to  be  stored,  the  maximum  flow  receives  special  attention. 


1897 50,000 

1898 50.000 

1899 50.000 

900 .%,000 
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In  all  sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  statis- 
tical purposes,  to  show  the  conditions  existing  through  long  periods.  They  are  also  used 
as  primary  stations,  and  their  records,  in  connection  with  short  series  of  measurements, 
serve  as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investiga- 
tions were  made.  The  "Report  of  Progress  of  Stream  Measurements,"  which  contains 
the  results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation 
Papers,  Nos.  165  to  178,  as  follows: 

No.  iri5.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder.  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river 
drainages. 

No.  168.  Santee,  Savannah,  Ogeechee,  and  Altaraaha  rivers  and  eastern  Gulf  of  Mexico  drain- 
apes. 

No.  16.1.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay,  and  upper  eastern  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Pugct  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  tke 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the 
drainages  of  the  United  States  have  be«n  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for 
one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been 
redivided,  and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

Drainage  basinft  in  the  United  States. 

NORTHERN  ATLANTIC   DRAINAGE  BASINS. 


St.  John. 

St.  Croix. 

Pcnol)scot. 

Kcnnel>oc. 

Androscoggin. 

Pn»8umpscot. 

Saco. 

Merriniac. 

Connecticut. 

Blackstoue. 


Tames. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 


Thames.  • 

Housatonic. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 


SOUTHERN  ATLANTIC  DRAINAGE  BASINS. 


Great  Pedee  (Yadkin). 

Santee. 

Savannah. 

Ogechee. 

Altamaha. 

Minor  Southern  Atlantic. 
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EASTEBN  OULr  OF  MEXICO  DBAINAQE  BASINS. 


Suwanee. 

Apalachicola. 

Mobile. 


Lower  eastern  Mississippi, 
Oliio. 


Lake  Superior. 
Lake  Michigan. 
Lake  Huron. 
Lake  St.  Clair. 
Lake  Erie. 


Pearl. 

Minor  eastern  Quit  of  Mexico. 


EASTERN   MISSISSIPPI  RIVER  DRAINAGE   BASINS. 

I    Upper  eastern  Mississippi. 

ST.  LAWRENCE  RIVER  DRAINAGE   BASINS. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


Upper  western  Mississippi. 

Missouri. 

Meramec. 


Sabine. 
Neches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


Wasatch  Mountains. 
Humboldt. 


Southern  Pacific. 
San  Francisco  Bay. 
Northern  Pacific. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

j   Lower  western  Mississippi. 
I    Arkansas. 
I    Red. 

WESTERN  OULr  OF  MEXICO  DRAINAGE   BASINS. 


Guadelupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  western  Gulf  of  Mexico. 


COLORADO  RIVER  DRAINAGE   BASIN. 
THE  GREAT  BASIN. 

I  Sierra  Nevada. 

I   Minor  streams  in  Great  Basin. 

PACIFIC  COAST  DRAINAGE  BASINS. 


Columbia. 
Puget  Sound. 


HUDSON   BAY   DRAINAGE   BASINS. 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "discharge" — is  expressed 
in  various  terms,  each  of  which  has  become  asset  iated  wi.h  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groui>s — (1)  those  which  represent  the  rate  of  flow,  as 
second-feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile; 
and  (2)  those  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches 
and  acre-feet.     They  may  l)e  deflned  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge 
of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is 
generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "  miner's  inch  "  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1  inch 
square  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and 
irrigators  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used. 
In  most  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet  of  water  flowing  per 
second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off  is  dis- 
tributed uniformly  both  as  regards  time  and  area. 
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"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  ii  in  a  given  period  were  conser\'ed  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover 
an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irrigation 
w^ork.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-fee!. 

EXPLANATION    OF  TABLES. 

F'or  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  di.scharge  mca.su re ments. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  ba.sed  on  all  the  facts 
ob:ained  to  date. 

The  de^script ions  of  stations  give  such  genenil  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as 
possible,  a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that 
would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the 
area  of  cross  section,  the  mean  velocity,  and  the  dischai^e  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gaj;e  readings  taken  each  day.  The  gage  height  given  in  the  table 
represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At  most 
stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage- of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest;  this  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  that  given  in  this  column.  Likewise,  in  the  colunm  of  " Minimum'* 
the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest. 
The  colunm  headed  "Mean"  is  the  average  flow  for  each  second  during  the  month.  On 
this  are  based  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  l^en  used: 

Fundamental  ruUit  for  lomputation. 

1.  The  higlu'st  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  Is  imperative. 

2.  All  items  of  computation  should  Im>  expn'ssed  by  at  least  two,  and  not  mon*  than  four,  significant 
figures. 

•''.  Any  measurement  in  a  vertical  velocity,  mean  v«  locity,  or  discharge  curve  whose  percent  of  error 
is  five  times  the  averagt*  per  cent  of  error  of  all  the  other  mc  asurrmrnts  should  l;e  rejected. 

4.  In  reducing  the  numlier  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the 
last  figure,  the  following  rules  apply: 

(a)  When  the  figun'  in  the  place  to  Ix*  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.     Exanjple;  l,f<27.i  l>ecomes  1,827. 

{h)  When  the  figuiv  in  the  place  to  l>e  rejected  is  greater  than  o,  drop  it  and  increase  the  preceding 
figure  by  J.     Example    1,S27.<''  iK'comes  1.82H. 

(f)  When  the  (igunr  in  the  place  to  l>e  rejected  Is  ,'>  and  it  is  pnceded  by  an  even  figure,  drop  the  5. 
Example.  1.H2S.5  becomes  1,S'28. 

(d)  When  the  figure  \\\  the  place  to  W  n-jf^ted  is  fi  and  it  is  preceded  by  an  odd  figure,  drop  the  5 
and  increase  the  preceding  figure  by  1.    Example:  l,H27.5  becomes  1,828. 
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Special  rulett  for  computarion, 

1.  Rating  tables  aro  to  lx»  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant. 
No  decimals  are  to  l>e  used  when  the  discharge  Is  over  50  second-lcet. 

2.  Daily  discharges  shall  l)c  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  arc  lx?low  100  second- 
feet.  Between  100  and  10,000  second-feet  the  last  tlgure  in  the  monthly  mean  shall  be  a  significant  figure. 
This  also  api>lies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  }>o  carried  out  to 
at  least  three  significant  figures,  except  in  the  case  ol  decimals  where  the  first  significant  figure  is  pre- 
ceded by  one  or  more  naughts  (0\  when  the  quantity  shall  Xx:  cnrrird  out  to  two  significant  figun  s. 
Example:  1.25, 0.125. 0.OIJ,  0.0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in 
three  significant  figures  and  at  least  two  decimal  plaws. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.S  gallons  per  minute:  equals 
64fi,272  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  1  squares  niil<»  1.131  feet  de<'p:  13,572  inches  deep. 
1  second-foot  for  one  year  equals  O.OOC^H cubic  mile;  equals  31,.')3r.,000 cubic  f<et. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.13(>  hon-epower. 
100  California  niner's  inches  equal  15  United  States  gallons  per  second. 
100  California  miner's  inches  equal  77  Colorado  miner's  inches. 
100  California  miner's  inches  for  one  day  equals  4  acre-feet. 
100  Colorado  miner's  inches  equal  2.C0  sccond-fwt. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equal  130  California  miner's  inches. 
100  Colorado  minor's  inches  for  one  day  equal  5.2  acre-feet, 
100  United  States  ^  illons  per  minute  equal  .'123  second-foot. 
100  United  States  gallons  per  minute  for  one  daj'  equal  0.44  acre-foot. 
1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 
1,000,000  United  States  gallons  equal  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet.  • 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  inch  equals  2.54  centimeters. 
1  foot  equals  0.3048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  r.3,.3riO  inches. 
1  square  yard  equals  0.836  square  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  squan^  fwt;  equals  4,840  square  yards. 
1  acre  equals  209  ftx  t  square,  nearly. 
1  square  mile  equals  259  hectares. 
1  square  mile  equals  2.59  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cuViic  foot  equals  7.48  gallons;   equals  0.804  Imshel. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  yard  equals  0.7646  cubic  meter. 
1  cubic  mile  equals  147,198,000,000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  year. 
1  gallon  equals  3.7854  liters. 
1  gallon  equals  8,36  pounds  of  water. 
1  gallon  equals  231  cubic  inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 

1  avoirdupois  pound  equals  7,000  grains.  _ 

1  troy  pound  equals  5,760  grams. 
1  meter  equals  39.37  inches.    Log.  1.5951654. 
1  meter  equals  3.280833  feet.    Log.  0.5159842. 
1  meter  equals  1.093611  yards.    Log.  0.a'»8(')29. 
1  kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly. 
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1  square  meter  equals  10.764  square  feet;  equals  1.196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  3!i.3H  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilogram  per 
square  centimeter. 
.Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
1 4  horsepowers  equal  about  1  kilowatt. 

To  calculate  water  power  quickly:  Sec.-ft.  X  fall  in  feet^^^^^^  horsepower  on  water  wheel,  realising 
80  per  cent  of  the  theoretical  power. 

liuick  formula  for  computing  discharge  over  weirs :  Cubic  feet  per  minute  equals  0.4025  7»  A«;  Z=length 
of  weir  in  inches;  A=head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1:125000, 1  mile=0.50688  inch. 

Scale  1:90000, 1  mile=0.70400  inch. 

Scale  1 :62S00. 1  mile=1.01376  inches. 

Scale  1:45000,  1  miIe-^1.40800  inches. 

FIELD  METHODS  OF  MEASURING  STREAM  FIX>1V. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are 
given  in  detail  in  Waler-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geol.  Survey) 
and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use  this  report 
may  readily  become  acquainted  with  the  general  methods  employed,  the  following  brief 
description  is  given. 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes — 

(1)  those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low 
or  high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based  and 
the  methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — (1) 
by  measurement's  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter^s  formulas; 

(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the  area 
of  the  cross  sect  ion.  The  method  chosen  for  any  case  depends  on  the  local  physical  con- 
ditions, the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the 
record  Is  to  be  coniinued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coeflScients  to  be  used 
in  the  Chezy  formula,  v=ey^r  8.  This  has  been  utilized  by  Kutter,  both  in  developing  his 
formula  for  c  and  in  determining  the  values  of  the  coeflScient  n,  which  appears  therein. 
The  results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing 
to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be  used 
in  Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the  flood  dis- 
charge of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope,  as  shown 
by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suit- 
ably situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow. 
The  conditions  necassary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those 
relating  to  the  physical  characteristics  of  the  dam  ilself  and  (2)  those  relating  to  the  divei^ 
sion  and  use  of  water  around  and  through  the  dam. 
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The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  back- 
water wiJ  not  inlerferc  with  free  fall  over  it;  (6)  absence  of  leaks  of  appreciable  magni- 
tude; (c)  topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages; 
(d)  level  crests,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  («) 
crests  of  a  type  for  which  the  coefficients  to  be  used  in  Q=c  b  h- ,  or  some  similar  standard 
weir  formula,  are  known  (see  VVater-Supply  Paper  No.  150);  (f)  either  no  flash  boards  or 
exceptional  care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted  should 
be  reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 
either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
make,  or  which  have  been  rated  as  meters  under  working  conditions,  and  so  installed  that 
the  gate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be 
accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
estimates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a 
head,  on  a  broad-crested  dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions 
are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
results  are  to  be  obtained. 


Fio.  1— Cable  station  showing  section  of  river,  car,  gage,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  period  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient 
to  be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — ^The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of 
the  bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the  veloc- 
ity of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
charge by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  section ;  where  there  are  no  cross  currents,  back- 
water, or  boils;  where  the  l)ed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streams  and  dams 
or  othe.*  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 
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Certain  peimanent  or  semipermanent  structures,  usually  referred  to  as  '' equipment/'  are 
generally  pertinent  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctuations 
of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  permanent 
marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where  the 
current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  position 
in  the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
satisfactory,  as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of  the 
equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  kse  or  debris.  In  case 
of  all  surface-float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  condi- 
tions are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to  pass 
over  the  "  run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge  measure- 
ment a  large  number  of  velocity  determinations  are  made  at  different  points  across  the 
stream  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  determined. 
This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the  distances 
from  the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A  curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the  mean  time 
for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and  its  axis  by 
the  width.    The  length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

Tlie  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicating 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and  the 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  the 
meter  through  still  water  for  a  given  distance  at  different  speeds,  and  noting  the  number  of 
revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared,  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  and 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  E^h  meter  has  been  developed  for 
use  under  some  spectaJ  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by  wading;  and 
gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cable 
station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpen- 
dicular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are  observed 
are  known  as  measuring  points  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to 
20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendiculars  dropped  from 
the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or  pair  of  strips 
the  mean  velocity,  area,  and  discharge  are  determined  independently,  so  that  conditions 
existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do  not  apply. 

Tliree  claases  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use — 
multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity  curve, 
0.2  and  0.8  depth;  and  top,  bottom,  and  mid-depth. 
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In  the  vertical  velocity  curve  method  a  series  of  velocity  determinations  are  made  in  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velocities 
as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity  curve  is  developed.  This  curve  shows  graphically  the  magni- 
tude and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean 
velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity 
curve  and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  com- 
plete measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients 
for  purposes  of  comparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velo(!ity  for 
that  vertical.  On  the  assumption  that  the  vertical  velocity  curve  is  a  common  parabola 
with  horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give 
(closely)  the  mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  con- 
ditions show  that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely 
for  open-water  conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth, 
and  moreover  the  indications  are  that  it  will  hold  nearly  as  well-for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
surface  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread  of 
mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean  velocity 
has  been  determined. 

Extensive  experiments  by  vertical  velocity  curves  show  that  the  thread  of  mean  veloc^ity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority 
of  the  measurements.  A  large  number  of  vertical  velocity-curve  measurements  taken  on 
many  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reducing 
the  velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken  at 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the  stage, 
velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
method  is  specially  adapted  for  flood  measurements,  or  when  the  velocity  is  so  great  that 
the  met-er  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  sptM'd 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  nunilH^r  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of 
a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  gen- 
eral contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings 
are  usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either 
by  using  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  streams  with  perma- 
nent beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sections  serve 
to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  from  them  any 
change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected.  They  are 
also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measurements,  as 
accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
various  points  of  measurement,  the  measuring  section  is  divided  into  elementary  strips,  as 
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shown  in  fig,  1.  and  the  mean  velocity,  area,  and  discharge  are  determined  8eparat4»ly  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those  for 
the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by  the 
total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period  and  also  to  lack  of  definite  information  in 
regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make  fre- 
quent discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-curve 
method  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  sur- 
face of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  tlie  thickness  and  character  of  the  ice, 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  construct- 
ing a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  con- 
sidering, in  addition  to  gage  heights  and  discharge,  varying  thickness  of  ice.  Such  data  as 
are  available  in  regard  to  this  subject  are  published  in  Wat«r-Supply  Paper  No.  146,  pages 
141-148. 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not  the 
l)ed  of  the  stream  is  permanent. 


Fig 
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2— Rating,  area,  and  mean-vclcHMty  curves  for  South  Fork  of  Skykomish  River  near  Index,  Wash. 


For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  nin-oflf  is 
the  construction  of  the  rating  table,  which  shows  the  discharge  corresponding  to  any  stage 
of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount 
of  water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used  in 
measuring  flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
The  coefficients  to  i)e  used  in  its  application  depend  on  the  type  of  dam  and  other  con- 
ditions new  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest 
and  assumed  coefficient,  the  discharge  is  computed  for  various  heads  and  the  rating  table 
constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are 
the  results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river 
at  the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the 
vicinity  of  the  station  is  also  necessary'. 
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The  construction  of  the  rating  table  depen^is  on  the  following  laws  of  flow  for  open,  per- 
manent channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at  or 
near  the  gaging  station  remains  constant.  (2)  The  discharge  will  be  the  same  whenever 
the  stream  is  at  a  given  stage,  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream 
be  neglected.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as 
ordinates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which 
show  the  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the 
development  of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge 
measurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating 
curve  with  its  corresponding  mean-velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  change  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity  curve 
will  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area  curve 
in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  normal 
conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half-tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken 
and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  the  daily  discharge  of  streams  with  changeable  beds  is  a  difficult 
problem.  In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on 
streams  of  this  class,  estimates  can  be  obtained  by  its  use.  In  the  case  of  velocity-area 
stations  frequent  discharge  measurements  must  be  made  if  the  estimates  are  to  be  other 
than  rough  approximations.  For  stations  ^ith  beds  which  shift  slowly  or  are  materially 
changed  only  during  floods,  rating  tables  can  be  prepared  for  periods  between  such  changes, 
and  satisfactory  results  obtained  with  a  limited  number  of  measurements,  provided  that 
some  of  them  are  taken  soon  after  the  change  occurs.  For  streams  with  continually 
shifting  beds,  such  as  the  Colorado  and  Rio  Grande,  discharge  measurements  should  be  made 
every  two  or  three  days  and  the  discharges  for  intervening  days  obtained  either  by  inter- 
polation modified  by  gage  height  or  by  Professor  Stout's  method,  which  has  been  described 
in  full  in  the  Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  Part  IV, 
page  323,  and  in  the  Engineering  News  of  April  21,  1904.  This  method,  or  a  graphical 
application  of  it,  is  also  much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but 
slowly. 

COOPERATION  AND  ACKNOWLEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local 
bydrographers.  Acknowledgment  is  extended  to  other  persons  and  corporations  who 
have  assisted  local  bydrographers  or  have  cooperated  in  any  way,  either  by  furnishing 
records  of  the  height  of  water  or  by  assisting  in  transportation. 
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The  following  list,  arranged  alphabetically  by  Slates,  gives  the  names  of  the  hydro- 
graphers  and  others  who  have  assisted  in  furnishing  and  preparing  the  data  contained 
in  this  report : 

Calif omia. —The  hydrographic  work  in  Susan  and  Owens  rivers  drainages  In  eastern  California  was 
under  the  direction  of  J.  B.  Lippincott,  supervising  engineer:  W.  B.  Clapp,  district  hydrographer; 
assisted  by  R.  J.  Taylor,  J.  S.  Evans,  F.  R.  S.  Buttemer,  and  J.  Branhani.  The  results  of  the  data 
collected  in  Owens  River  Valley  are  contained  in  Water-Supply  Paper  No.  177,  which  contains  the 
results  of  all  the  hydrographic  data  collected  in  the  State  of  California  during  1905. 

The  work  in  the  Truckee,  Carson,  and  Walker  rivers  drainages  was  under  the  direction  of  Henry 
Thurtell,  State  engineer  of  Nevada,  assisted  by  W.  A.  Wolf. 

Idaho.— The  work  m  that  portion  of  Idaho  which  lies  in  the  Great  Basin  was  under  the  direction  of 
Ceorge  L.  Swcndsen,  district  engineer,  assisted  by  W.  G.  Swendsen,  hydrographer. 

Nfvada.—The  hydrographic  work  in  this  section  has  been  carried  on  in  cooperation  with  the  State 
by  Henry  Thurtell,  State  engineer,  assisted  by  W.  A.  Wolf.  Acknowledgment  is  due  to  the  Southern 
Pacific  Company  and  also  to  the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad  Company  for  trans- 
portation furnished. 

Orff^on.— District  engineer,  John  T.  Whistler,  assisted  by  Wilbur  C.  Sawyer,  Edwards  N.  Smith,  and 
Ivan  Landes.  Acknowledgment  and  thanks  are  due  the  Oregon  Railroad  and  Navigation  Company, 
the  Oregon  Short  Line  Railroad,  the  Sumpter  Valley  Railway,  and  the  Columbia  Southern  Railway 
Company  for  transportation  furnished. 

(7/o^.— District  engineer.  George  L.  Swendsen,  assisted  by  W.  G.  Swendsen,  hydrographer.  Acknowl- 
edgments arc  also  due  to  the  Oregon  Short  Line  Railroad,  the  Denver  and  Rio  Grande  Railroad,  and 
the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad  Company,  for  transportation  furnished;  to  the 
Telluride  Power  Company;  Logan  River  canal  companies;  Jordan  River  canal  companies,  Salt  Lake 
engineer;  J.  Fewson  Smith,  jr.,  water  commissioner  for  Jordan  V'alley;  William  Knight.  supt?rintend- 
ent  of  pumping  plant  at  Utah  Lake;  and  others  who  have  given  assistance  from  time  to  time.  All 
daily  papers  of  the  State  have  supported  the  work  strongly  and  have  done  much  to  emphasize  the 
importance  of  hydrographic  information  to  a  proper  development  of  irrigation  interests. 

GENERAL  DESCRIPTION  OF  THE  GREAT  BASIN. 

In  the  interior  of  the  North  American  continent,  west  of  the  Rocky  Mountains,  is  an 
immense  area  known  as  the  Great  Basin,  the  streams  of  which  do  not  discharge  to  the 
ocean.  The  area  is  not  one  single  drainage  basin,  but  consists  rather  of  a  number  of  basins, 
some  of  which  are  connected  and  others  closed;  the  out^r  rim  of  all,  however,  is  at  such 
an  elevation  that  the  region  as  a  whole  has  no  surface  outlet. 

In  outline  the  Great  Basin  is  rudely  triangular.  It  is  bordered  on  the  west  by  the 
Sierra  Nevada,  on  the  north  by  the  Columbia  plateaus,  on  the  east  by  the  Rocky  Moun- 
tains and  the  Colorado  plateaus,  and  the  southern  extremity  extends  almost  to  the  Gulf  of 
California.  This  inclosed  area  is  approximately  800  miles  long  from  north  to  south,  500 
miles  broad  at  its  widest  part,  and  has  l3een  estimated  to  include  208,000  square  miles. 
It  comprises  the  western  part  of  Utah,  almost  all  of  Nevada,  and  contiguous  parts  of  Idaho, 
Oregon,  and  California. 

Topographically  this  interior  drainage  area  is  characterized  by  isolated,  narrow  moun- 
tain ranges,  trending  north  and  south,  which  are  seperated  by  broad  valleys  varying  con- 
siderably in  altitude.  In  the  southern  part  the  valleys  are  low.  Death  Valley  being  below 
sea  level,  while  in  the  north  the  valleys  have  a  general  elevation  of  from  4,000  to  5,000  feet. 
The  intervening  highlands  often  rise  several  thousand  feet  above  their  bases,  and  some  of 
the  peaks  of  the  bordering  ranges  attain  elevations  of  13,000  feet  above  sea  level. 

Upi>er  branches  of  the  intermontane  valleys  extend  into  the  interior  ranges  as  narrow 
drainage  ways  that  are  dry  during  most  of  the  year;  but  the  drainage  from  the  high 
mountains  on  the  east  and  west  In^rders  of  the  basin  passes  through  deep  canyons  into 
the  broad  valleys,  where  the  perennial  streams  maintain  lakes.  Among  these  are  Great 
Salt,  Utah,  and  Sevier  lakes  in  the  eastern  part,  and  Pyramid,  Winnemucca,  Honey, 
Walker,  Mono,  and  Owens  lakes  in  the  western  part  of  the  Great  Basin.  With  the  excep- 
tion of  Utah  Lake,  which  discharges  by  Jordan  River  into  Great  Salt  Lake,  these  lakes 
are  saline  in  character,  as  a  consequence  of  the  concentration  of  salts  due  to  evaporation. 
Bear  I^ke,  in  the  mountains  of  the  eastern  l>order,  and  Lake  Tahoe,  in  the  Sierras,  are 
large  bodies  of  fresh  water  that  drain,  respectively,  to  Great  Salt  and  Pyramid  lakes. 
Shallow,  temporary  bodies  of  water  accumulate  in  some  of  the  broad  intermontane  val- 
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leys  during  the  wet  season,  but  completely  evaporate  during  the  summer,  leaving  muddy 
plains  called  playas. 

Geologically  the  Great  Basin  is  well  known  as  the  type  region  of  the  "Basin  Range 
structure."  Many  of  the  isolated,  narrow  mountain  ranges  that  trend  north  and  south 
are  steep  on  one  side,  exposing  cross  sections  of  the  rocks,  and  sloping  on  the  other,  con- 
forming with  the  dip  of  the  strata.  These  ranges  have  been  uplifted  by  movements  of 
the  earth's  crust  which  have  broken  it  into  tilted  blocks.  The  greatest  displacements  of 
the  Great  Basin  are  associated  with  the  eastern  and  western  borders,  the  Wasatch  Moun- 
tains and  the  Sierra  Nevada  having  been  uplifted  many  thousand  feet.  The  mountains  of 
the  Great  Basin  are  commonly  composed  of  Paleozoic  strata,  often  modified  by  vulcanism, 
and  the  products  of  weathering  and  disintegration  of  these  rocks  have  accumulated  in  the 
broad  intervening  valleys,  which  arc  strewn  to  great  depths  with  unconsolidated  d^brin. 

The  climate  of  the  Great  Basin  is  extremely  arid,  and  except  a  few  favored  spots  where 
irrigation  is  practiced,  the  region  in  general  is  a  desert.  Over  the  larger  part  of  the  area 
the  annual  precipitation  is  less  than  10  inches,  but  it  is  greater  on  the  bordering  high 
lands,  especially  on  the  Sierra  Nevada,  where  it  is  over  40  inches.  Temperature  varies 
widely,  owing  to  the  large  extent  of  the  area  and  to  differences  in  elevation.  Over  most 
of  the  region  the  heat  of  the  summer  days  is  intense,  but  the  diurnal  variation  is  consid- 
erable. Evaporation  is  enormous.  From  the  surface  of  water  in  the  vicinity  of  Salt  Lake 
City  it  amounts  to  about  60  inches  in  a  year,  and  over  the  major  part  of  the  Great  Basin 
it  is  much  greater,  amounting  in  places  possibly  to  150  inches. 

An  arid  climate,  however,  has  not  always  prevailed  in  this  region.  In  late  geologic 
time  (early  Quaternary)  the  bordering  high  mountains  supported  glaciers,  and  enormous 
lakes,  the  old  shore  lines  of  which  are  now  plainly  marked  on  the  sides  of  many  valleys, 
accumulated  in  the  Great  Basin.  The  two  largest  of  these  lakes  have  been  named  after 
early  explorers.  Lake  Bonneville  occupied  a  considerable  part  of  western  Utah,  its  shrunken 
remnants  being  represented  by  Sevier,  Utah,  and  Great  Salt  lakes;  and  Lake  Lahontan 
covered  an  immense  area  in  western  Nevada. 

The  chief  rivers  of  the  Great  Basin  rise  in  the  mountains  which  form  its  eastern  and 
western  borders  and  receive  their  principal  supply  from  melting  snow.  The  nature  of  the 
stream  discharge  is  characteristic;  the  maximum  commonly  occurs  in  late  spring  or  early 
summer,  after  which  the  flow  decreases,  reaching  a  minimum  during  the  winter  months. 
After  leaving  the  mountains  the  streams  receive  little  or  no  increment;  in  the  broad,  waste- 
filled  valleys  evaporation  and  seepage  cause  diminution  in  size,  and  often  they  entirely 
cease  to  flow. 

For  convenience  of  treatment,  the  drainage  of  the  Great  Basin  has  been  divided  into 
four  areas,  viz,  Wasatch  Mountains,  Humboldt  Sink,  Sierra  Nevada,  and  minor  Great 
Basin  drainages.  The  data  collected  in  those  areas  during  1905  are  given  in  the  following 
pages: 

WASATCH  MOUNTAINS  DRAINAGE. 

PRINCIPAL  STREAMS. 

The  Wasatch  Mountains  drainage  area  includes  the  western  half  of  Utah  and  small  por- 
tions of  Idaho  and  Wyoming.  The  headwaters  of  the  various  streams  lie  either  in  the 
Wasatch  Mountains  or  in  the  plateaus  to  the  south,  and  they  drain  either  into  Great  Salt 
Lake  or  Sevier  Lake.     The  following  are  the  principal  rivers  of  the  area: 

Bear  and  Weber  rivers,  discharging  into  Great  Salt  Lake. 

City,  Parleys,  Emigration,  Mill,  and  Big  and  Little  Cottonwood  creeks,  tributary  to  Jor- 
dan River  and  thus  to  Great  Salt  Lake.  The,se  creeks  have  small  watersheds,  but  in  the 
mountam  courses  maintain  p)erennial  flows.  On  reaching  the  main  valley  they  are  exten- 
sively used  for  irrigation  and  the  first  three  furnish  the  chief  water  supply  for  Salt  Lake 

aty. 

American  Fork  and  Hobble  creeks,  Spanish  Fork,  and  Provo  River,  discharging  into 
UUh  Lake. 
Sevier  River,  with  its  tributary,  San  Pitch  River,  draining  into  S(»vier  Lake. 
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BEAR  RIVER  BASIN. 
DESCRIPTION  OF  BASIN. 

Bear  River  rises  on  the  northern  slope  of  the  Uinta  Mountains,  in  the  northeastern  part 
of  Utah,  and  after  a  circuitous  course — in  which  it  leaves  Utah  and  enters  Wyoming, 
reenters  Utah,  appears  again  in  Wyoming,  and  makes  a  long  detour  in  Idaho — it  returns 
again  to  Utah  and  finally  discharges  its  waters  into  Great  Salt  Lake.  The  maximum  ele- 
vation of  the  upper  rim  of  the  basin  is  13,000  feet. 

In  the  upper  part  of  its  course,  above  the  Dingle  gaging  station,  the  country  is  rough 
and  broken,  the  rocks  of  the  extreme  headwater  regions  being  principally  sandstone  and 
quartzite,  covered  with  a  thin  layer  of  soil  which  supports  scattered  groves  of  fir  and  aspen. 
Farther  down  the  prevailing  formation  is  a  compact  limestone  covered  with  a  clayey  soil, 
generally  dry  and  with  a  rank  growth  of  sagebrush.  The  tributary  streams  are  numer- 
ous and  well  distributed,  but  they  are  generally  short  and  confined  to  st«ep,  narrow  can- 
yons. There  are  no  marshes,  extensive  meadows,  or  forests,  but  a  few  small  lakes  lie 
near  the  head  of  the  river.  Numerous  small  springs  and  the  melting  snow  which  com- 
prises the  greater  part  of  the  precipitation  are  the  chief  sources  of  suppply.  The  annual 
high-water  period  occurs  during  May  and  June,  and  the  stream  is  not  subject  to  quick 
flood.s  or  freshets. 

Just  below  Dingle  the  main  stream  passes  through  the  north  end  of  Bear  Lake  Valley 
in  a  well-defined  channel  with  no  overflow,  and  from  this  point  to  Preston  it  is  confined 
largely  to  a  steep,  narrow  canyon,  with  occasional  small,  narrow  valleys  containing  irri- 
gated farms.  The  tributaries  in  this  portion  of  the  basin  are  few,  the  principal  ones  being 
Mink  and  Cottonwood  creeks.  About  10  miles  below  Dingle  the  outlet  to  Bear  Lake  joins 
the  river.  This  is  a  small,  crooked,  sluggish  stream,  that  discharges  but  little  water  at 
any  time,  though  it  is  the  only  visible  outlet  to  Bear  Lake,  which  has  an  area  of  about  144 
square  miles. 

The  total  unappropriated  flow  between  Dingle  and  Preston  is  used  for  irrigation.  There 
is  no  storage  on  the  main  stream,  but  on  Mink  Creek  a  number  of  small  storage  reservoirs 
are  contemplated  or  in  process  of  construction,  the  water  to  be  diverted  for  the  irrigation 
of  lands  in  the  northwest  end  of  Cache  Valley. 

Between  Preston  and  Collinston  the  Bear  is  a  sluggish  stream,  traversing  the  west  side 
of  Cache  Valley  in  a  well-defined  channel,  which  during  extreme  floods  overflows  slightly  and 
covers  a  very  narrow  strip  immediately  along  the  river.  The  principal  tributary  streams  in 
this  portion  of  the  course  are  Cub  Creek  and  Logan  River.  The  former  has  its  source  in  the 
Bear  River  Range,  and  drains  a  rough  country  composed  of  limestone  with  but  little  over- 
lying soil.  The  creek  is  confined  to  a  steep,  narrow  canyon  until  it  reaches  Cache  Valley, 
where  it  flows  sluggishly  for  about  15  miles  through  a  winding,  but  well-defined,  channel 
into  Bear  River.  It  discharges  considerable  water  into  the  main  stream  during  flood  and 
winter  seasons,  but  its  entire  summer  flow  is  used  for  irrigation  in  the  north  end  of  Cache 
Valley.  A  gaging  station  was  maintained  during  a  part  of  1900  and  1901  on  Cub  Creek 
about  4  miles  northeast  of  Franklin,  at  the  mouth  of  the  canyon,  but,  owing  to  unfavor- 
able conditions,  it  was  discontinued. 

Logan  r.iver  enters  the  Bear  about  7  miles  above  the  gaging  station  at  Collinston,  a 
short  distance  above  the  point  where  it  leaves  Cache  Valley  and  enters  the  canyon. 

Practrcally  the  only  inflow  to  the  Bear  in  Cache  Valley  is  from  seepage  and  springs. 
The  lower  portions  of  the  valley  form  an  artesian  basin  containing  numerous  small,  flow- 
ing wells.  The  water  table  lies  very  near  the  surface,  and  during  the  early  spring  the 
lower  lands  are  largely  swamp. 

The  Bear  Kiver  Canal  Company  diverts  the  entire  summer  flow  of  the  stream  above 
Collinston  onto  agricultural  lands  lying  on  both  sides  of  the  river  below  Bear  River  Canyon. 
This  system  has  a  capacity  of  about  1,000  second-feet,  and  during  the  winter  and  flood 
seasons  a  part  of  the  water  is  used  to  develop  electric  power  at  a  point  about  one-fourth 
mile  above  the  Collinston  station,  being  returned  to  the  river  at  Collinston,  From  10  to 
oO  second-feet  reach  the  stream  through  leaks  and  as  seepage  from  »;he  diversion  canals. 
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Owing  to  the  complete  control  of  the  stream  by  irrigation  works,  the  discharge  is  liable 
to  extreme  variation  at  any  period. 

B£AR  LAKE  AT  FI8HHAVEN,  IDAHO. 

This  station  was  established  October  5,  1903.  It  is  located  at  Fishhaven,  Idaho,  on 
the  west  shore  of  Bear  Lake,  about  4  miles  north  of  the  Idaho-Utah  State  line.  It  is  on 
land  used  as  a  summer  resort,  owned  by  G.  C.  Gray,  of  Montp<Oier,  Idaho,  and  is  immedi- 
ately south  of  the  summer  resort  known  as  Nelsons  Camp. 

A  plain  staff  gage,  read  when  the  surface  of  the  lake  is  calm  by  John  L.  Nelson,  is  driven 
vertically  into  the  bed  of  the  lake  10  feet  east  of  a  crib  where  water  from  a  spring  rises 
to  the  surface.  The  gage  is  protected  by  2  by  4  inch  stakes  driven  on  either  side.  The 
.  spring  melts  the  ice  before  the  regular  breaking-up  season,  the  consequence  being  that  the 
shore  at  this  point  is  comparatively  free  from  ice,  while  only  a  few  hundred  feet  away  it 
is  piled  up  in  great,  grinding  masses.  The  gage  is  referred  to  bench  marks  as  follows: 
(1)  A  wooden  hub  driven  flush  with  the  ground,  1  foot  south  of  a  15-inch  cottonwood  tree, 
1  foot  east  of  a  fence  on  the  east  side  of  the  county  road,  142  feet  north  of  the  gage,  and 
about  18**  to  the  west;  elevation  above  zero  of  gage,  12.19  feet.  (2)  A  shoulder  cut  on 
an  above-ground  root  of  a  20-inch  cottonwood  tree,  2  feet  southeast  of  the  southeast  cor- 
ner of  tho  porch  of  a  house  on  the  summer-rasort  grounds;  it  l)ears  81°  W.,  93  feet  south 
of  the  gage  rod;  elevation  above  zero  of  gage,  7.13  feet.  By  readings  on  the  lake  surface 
here  and  at  the  north  end  of  the  lake,  October  5,  1903,  the  elevation  of  the  zero  of  gage 
was  found  to  be  12.26  feet  by  the  datum  used  on  canal  surveys,  etc.,  during  1903.  This 
elevation  is  probably  correct  to  within  0.05  foot.  The  elevation  above  sea  Wei  is  approxi- 
mately 6,000  feet. 

An  extreme  high-water  mark  pointed  out  by  the  observer,  who  has  lived  hero  thirty- 
three  years,  indicjites  that  twenty  or  thirty  y^ars  ago  the  surface  of  the  lake  stood  at 
approximately  gage  height  6.5  feet.  A  more  definite  mark  shows  a  gage  height  of  6  feet 
as  occurring  twenty  years  ago 

Daily  gage  hright,  in  feet,  of  Bear  Lake  at  Fishhaven^  Idaho,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Junr. 

July. 

Aug. 

Sept. 
2.7 

Oct. 

Nov. 

Dec. 

2 



5 

2.5 

1 

3.0 

1 

6 

2.55 

1 

! 

8... 

2.9 

1 

3. 05 

...     1 

2.4 

1 

10                   ' .  . 

2.7 

3.15 

1 

1.85 

n            .  ... 

1 

2.05 

12 

2.9 

14 

3,15 

2.6 

15 

2.55 

. 

1 

16 

2.5 

" 1 

.......  ...|..... 

2.3 

i 

17 

2.7 

2.95 

t 

■"■| 

18 

1 

- 

19                 

2.8 

1 

20            

3,15 

3. 03 

2.0    ' 

1 

22 ' 

2.6 



r     1 

23                     ,.J 



3.2 

I \"""\""'''r--T--- 

24                     ...       2.5 

1 1         1      .    '.   ...i..,. 

25               

2.75 

2.1 

1 

■'"■"'■"■■■"r::::j:::'  

26                           .... 

1 i 

1   '' 

2.2 

! 

27                     

1 

1 

1 

1.8 

28             1 

2.li5 

:::::::i77" 

1 

29 1 

1 

3.03 

"""^i i'""  [' 

a, 

3.05 

3.25 

3.1 

1              1 

31 

2.5 

2.8 

I     i.ol 

r     1      i 

1 

Note.— Lake  frozen  over  from  February  22  to  March  17 
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STREAM   MEASUREMENTS   IN   1905,   PART   XII. 


BEAR  RIVER  AT  DINGLE,  IDAHO. 

This  station  was  established  May  9, 1903.  It  is  located  in  a  cut  made  by  the  Oregon  Short 
Line  Railroad  Company  one-fourth  mile  east  of  the  Dingle  railroad  station  and  about  250 
feet  south  of  the  track. 

The  channel  is  straight  for  about  400  feet  above  and  below  the  station.  Both  banks 
are  high,  are  not  liable  to  overflow,  and  are  barren  except  .for  small  brush.  The  bed  of  the 
stream  is  of  well-compacted  small  gravel  and  soil  and  seems  to  be  permanent.  The  velocity 
is  moderate  at  ordinary  stages,  and  is  well  distributed.  The  stream  freezes  over  late  in 
November  or  early  in  December,  and  ordinarily  the  ice  does  not  begin  to  break  up  until  late  in 
February.  There  is  no  anchor  or  needle  ice  at  any  stage.  Winter  records  at  this  station 
are  of  special  importance,  as  the  object  of  the  station  is  the  collection  of  facts  concerning 
the  amount  of  water  available  for  storage  in  Bear  Lake. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  of  the  regular  form,  the 
length  of  the  span  being  151  feet.  The  cable  is  marked  at  10-foot  intervals  with  white  paint. 
The  initial  point  for  soundings  is  the  first  mark  from  the  north  and  is  8  feet  from  the  north 
cable  support. 

The  gage,  which  is  read  daily  by  M.  K.  Hopkins,  was  originally  of  the  vertical  type,  but 
in  December,  1905,  it  was  replaced  by  a  new  inclined  gage,  consisting  of  a  6  by  6  inch  fir, 
fastened  to  three  vertical  double  posts  well  embedded  in  the  bank.  It  is  located  3  feet  below 
the  old  gage  and  about  25  feet  above  the  cable.  The  datum  of  the  new  gage  was  made  to 
agree  with  that  of  the  old  one.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A 
United  States  Geological  Survey  standard  metallic  post  bearing  N.  33°  15'  E.,  37  feet  from 
as  north  end  of  cable ;  elevation  above  zero  of  gage,  15.59  feet ;  elevation  above  mean  sea  level, 
determined  from  Oregon  Short  Line  Railroad  elevations,  6,000  feet.  (2)  Top  of  south  cable 
post;  elevation,  18.04  feet  above  zero  of  gage.  (3)  Top  of  4-foot  stick  of  timber  planted 
2.7  feet  in  the  ground;  elevation  above  zero  of  gage,  18.42  feet.  During  the  winter  of 
1904-5  gage  readings  were  taken  once  or  twice  each  week,  the  surface  of  the  water  being 
read  after  the  ice  had  been  cut  around  the  gage  and  the  thickness  of  the  ice  in  each  case  noted. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  135;  133,  p  238. 
Discharge:  100,  p  135;  138,  p  238. 
Discharge,  monthly:  100,  p  137;  133,  p  240. 
Gage  heights:  100,  p  136;  133.  p  239. 
Rating  table:  100,  p  136;  133,  p  240. 

Discharge  measurements  of  Bear  River  at  Dingle,  Idaho,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

hel^t. 

Di»- 
charge. 

February  13  a. . 

C.  Tanner 

Feet. 
92 
107 
97 

Sqitare 
feet. 

136 

210 

136 

Feet  per 
second. 

1.43 

1.80 

.98 

Feet. 

*4.45 
4.22 
3.48 

Second- 
feet. 

194 

March  24 

W.  G.  Swendsen 

379 

September  19.. 

do 

133 

a  Stream  frozen:  ice  1  foot  thick  near  the  center  and  increasing  gradually  to  1.5  feet  at  either  side.    No 
anchor  or  slush  ice. 
h  Surface  of  water  In  hole  cut  in  ice. 
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BEAR   RIVER    BASIN. 
Daily  gage  height ,  in  feel,  of  Bear  River  at  Dingle,  Idaho,  for  1905. 


21 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.8 
4.7 
4.6 
4.6 
4.4 
4.4 
4.5 
4.5 
4.5 
4.5 
4.6 
4.6 

4.2 

4.1 

4.1 

4.1 

4.1 

4.05 

4.0 

4.0 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.15 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 



4.2 

4.15 

4.2 

4.2 

4.2 

4.15 

4.1 

4.1 

4.1 

4.1 

4.05 

4.05 

4.0 

4.0 

4.0 

3.9 

3.9 

4.0 

3.9 

3.9 

3.9 

3.9 

3.95 

3.95 

3.95 

3.9 

3.9 

3.8 

3.8 

3.8 

3.75 

3.7 

3.95 

4.0 

3.95 

4.05 

4.2 

4.25 

4.5 

4.66 

4.6 

4.6 

4.7 

4.9 

5.0 

4.8 

4.7 

4.75 

4.9 

5.05 

4.95 

4.8 

4.65 

4.35 

4.2 

4.1 

4.0 

3.95 

4.0 

3.95 

3.9 

3.85 

3.8 

3.75 

3.75 

3.8 

3.8 

3.65 

3.5 

3.4 

3.45 

3.5 

3.5 

3.65 

3.7 

3.7 

3.7 

3.65 

3.6 

3.6 

3.6 

3.6 

a55 

3.5 

3.5 

3.5 

3.4 

3.4 

3.35 

3.3 

3.4 

3.35 

3.35 

3.4 

3.35 

3.4 

3.4 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.45 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.45 

3.5 

3.  45 

3.5 

3.5 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.55 

3,55 

3.55 

3.55 

3.6 

3.55 

3.5.5 

3.55 

3.55 

3.55 

3.6 

3.55 

3.55 

3.55 

3.5 

3.55 

3.55 

3.55 

3.55 

3.5 

3.55 

3.55 

3.55 

3.5 

3.5 

2 

4.8 
4.8 
4.8 

4.8 

4.7 

4.45 
4.45 

3.5 

3 

3.5 

4             .  .  .  . 

3.55 

5 

3.5 

6 

3.5 

7 

4.4 

8  .          .   .       - 

4.4 

9 

4.4 

4.5 

10 

4.25 

11 

4.6 

4.45 
4  45 

4.4 

4.4 

4.7 

4.4 

4.4 

4.45 

4.45 

4.4 

4.4 

4.4 

4.4 

4.3 

4.3 

4.2 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

12 

13 

14 

4.6 

4.35 

15 

16 

17 

4.7 

4.45 

4.6 

18 

19 

3.55 

3.55 

3.5 

3.55 

3.55 

3.55 

3.55 

3.55 

20 

21 

4.7 

4.7  ' 

4.9 

22 

23 

24 

4.8 

4.7 

25 

3.8 

26  . 

27 

4.8 

28 

4.7 

3.5 
3.3 
3.2 

.3.8 

29 

30 

4.8 

31 

4.0 

Note.— River  frozen  January  1  to  about  March  14  and  December 
readings  were  to  the  water  surface  in  a  hole  cut  In  the  Ice. 

The  following  thicknesses  of  Ice  were  recorded: 


to  31.     During  this  period  the 


January  4 

January  8 

January  21 

January  24 

January  28 

February  4 

Februarys 1.1 


Thiclcness 
in  feet. 

, 0.75 

1.0 

1.2 

1.2 

1.2 

1.1 


Thickness 
in  fec?t. 

February  11 1.1 

February  18 1.2 

February  22 1.2 

February  25 1.3 

February  27 1.3 

March  2 1.2 

March  6 7 


March  11,  ioe  nearly  gone.    March  18,  no  ice  at  gage. 
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22  STREAM   MEA8UBEMENT8   IN   1905,   PART   XU. 

Station  rating  taUefor  Bear  River  at  Dingle,  Idaho,  from  March  11  to  December  6, 1905. 


height. 

Discharge.  | 

Gaaje 
height. 

Discharge. 

Gage 
,  height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet, 

Second-feet. 

'     Feet. 

Second-feet. 

Feet. 

Second-feel. 

3.10 

60 

3.9Q 

260 

'        4.70 

500    1 

5.50 

1,020 

3.20 

75 

4.00 

295 

4.80 

635    j 

5.60 

1,065 

3.30 

90 

4.10 

330 

'        4.90 

685 

5.70 

1,155 

3.40 

110 

4.20 

370 

5.00 

740    i 

5.80 

1,230 

3.50 

135 

4.30 

410 

5.10 

790 

5.90 

1,300 

3.60 

160 

4.40 

455 

5.20 

840 

6.00 

1,375 

3.70 

190 

4.50 

405 

1        5.30 

895 

6.10 

1,460 

3.80 

225 

4.60 

540 

1        5.40 

955 

The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  11  discharge  measure- 
ments made  during  1903-1905.  It  is  well  defined  between  gage  heights  3.5  feet  and  7.4  feet.  Above  gage 
height  6.1  feet  the  rating  curve  is  a  tangent,  the  difference  being  90  per  tenth. 

The  above  table  is  the  same  as  that  used  for  1904. 

Estimated  monthly  discharge  of  Bear  River  at  Dingle ,  Idaho,  for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-0. 


The  period . 


Discharge  in  second-feet. 
Maximum.    Minimum.      Mean. 


310 
310 
590 
370 
370 
765 
242 
110 
135 
160 
160 
147 


180 
195 
180 
295 
208 
190 
90 
75 
90 
135 
75 
135 


259 
259 
365 
348 
294 
467 
157 
89 
113 
138 
141 
137 


Total  in 
acre-feet. 


15,920 
14,380 
22,440 
20,710 
18,060 
27,790 
9,654 
5,472 
6,724 
8,485 
8,390 
1,630 


150,700 


Note.— Discharge  interpolated  for  daVs  when  the  gage  was  not  read. 

Estimates  for  January.  February,  and  March  corrected  for  effect  of  Ice.  They  are  merely  approx- 
imate. 

BEAR  HIVER  NEAR  PRESTON,  IDAHO. 

This  station  was  established  October  11,  1889.  It  is  located  about  6  miles  from  Preston, 
Idaho,  10  miles  north  of  the  Idaho-Utah  boundary  line  and  about  300  feet  below  the 
county  road  crossing  at  the  old  bridge  of  the  Oregon  Short  Line  Railroad.  The  data 
collected  at  this  station  are  of  extreme  importance  as  showing  the  amount  of  water  that 
paascs  from  Idaho  into  Utah  and  will  be  of  great  value  in  the  final  adjudication  of  water 
rights  on  the  stream. 

The  channel  is  straight  for  about  2.50  feet  above  and  below  the  station.  Both  banks 
are  barren  and  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is  of  gravel 
and  clay  and  is  permanent.  A  light  growth  of  mo3s  near  the  north  side  of  the  gaging  section 
interferes  slightly  with  summer  records;  otherwise  the  conditions  are  good.  The  stream 
is  ice  covered  from  about  the  end  of  December  to  the  middle  of  February.  There  is  no 
needle  ice  and  but  little  fluctuation. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car,  rebuilt  in  1904.  The 
cable  has  a  span  of  about  250  feet  and  is  marked  at  10-foot  intervals  with  red  paint.  The 
initial  point  for  soundings  is  the  north  post  supporting  the  cable. 
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The  gage,  which  is  read  daily  by  Mrs.  Hannah  Nelson,  was  originally  of  the  vertical 
type  and  consisted  of  a  board  nailed  to  a  pile  of  the  highway  bridge.  This  was  replaced 
August  4,  1899,  by  a  wire  gage,  which  proved  unsatisfactory,  and  October  31, 1903,  a  new 
temporary  gage  was  again  attached  to  the  bridge  pile.  In  December,  1904,  a  new  inclined 
gage  was  established  at  a  point  about  50  feet  below  the  bridge.  It  consists  of  a  piece  of 
8  by  8  inch  fir,  supported  by  three  vertical  double  posts.  The  bench  mark  is  a  United  States 
Geological  Survey  standard  metallic  post,  set  flush  with  the  surface  of  the  ground  at  a 
point  about  8  feet  upstream  from  the  south  post  supporting  the  cable;  elevation  above 
zero  of  gage,  7.428  feet.  All  readings  have  been  reduced  as  nearly  as  possible  to  the  same 
datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull^Bulletin ;  WS=Water- 
Supply  Paper) : 

Description:  Ann  14,  ii,  pp  118-119;  18,  iv.  p  313;  Bull  131,  p  53;  140,  pp  225;  WS  16.  p  157;  28.  p  146; 
38,  pp  332-333;  51.  p  409;  66.  p  117;  85.  p  82;  100,  pp  133-134;  133,  p  241. 

Discharge:  Ann  18.  iv,  p  314;  Bull  131,  pp  53.  92;  140,  p  226;  WS  16,  p  157;  28.  p  153;  35,  pp  18-19;  38,  p 
333;  51.  p  409;  66,  p  117;  85,  p  83;  100,  p  134;  133.  p  241. 

Discharge,  monthly:  Ann  11.  ii,  p  102;  12,  ii,  pp  352,  360;  13,  iii.  p  96;  14,  i,  p  119;  18.  iv.  p  315;  19,  iv, 
p  432;  20,  iv,  p  459;  21,  iv,  p  394;  22,  iv,  p  407;  Bull  140,  p  227;  WS  75,  p  191;  85,  p  84;  133,  p  243. 

Discharge,  yearly:  Ann  11,  ii,  p  09;  13,  p  99;  20.  iv.  p  60. 

Gage  heights:  Bull  131,  pp  54-55;  140,  p  226;  WS  11,  p  76;  16,  p  157;  28,  p  149;  38,  p  334;  51,  p  410;  66, 
p  117;  85,  p  83;  100,  p  134;  133,  p  242. 

Hydrographs:  Ann  12,  ii,  p  330;  14,  ii,  p  118;  18,  iv,  p  316;  19,  iv,  p  433;  20,  iv.  p  460;  22,  iv,  p  407;  75 
pl91. 

Rating  tables:  Ann  18.  iv.  p  314;  19,  iv.  p  432;  Bull  131,  p  54;  140,  p  226;  WS  28,  p  154;  39,  p  452;  52, 
p  521;  66.  p  176;  85,  p  84;  133,  p  242. 


Discharge  measurements  of  Bear  River  near  Preston,  Idaho,  in  1905. 


Date. 


January  25. . . 
February  17«». 

March  23 

March  23 

May  3 

June? 

July  11. 

August  23 

September  16 . 
October  30 


Hydrographer. 


W.  O.  Swendsen. 

C.  Tanner 

W.  O.  ^wendsen. 

do 

do 

do 

do 

W.D.  Beers 

W.  O.  Swendsen. 
do 


Width. 


Feet. 
188 
197 

..  192 
192 
196 
187 
152 
145 
171 
186 


Area  of  !     Mean 
section,    velocity. 


Square 
feet. 

348 

524 

470 

470 

513 

358 

203 

216 

239 

340 


Feet  per 
second. 

1.78 

1.46 

2.26 

2.27 

2.64 

1.60 

.89 

.82 

1.22 

1.56 


Gage 
height. 


Feet. 

1.60 

2.80 

2.15 

2.15 

2.45 

1.45 

.60 

.60 

.80 

1.43 


Dis- 
charge. 

Second- 
feet. 

617 

766 

1,059 

1,067 

1,354 

574 

182 

177 

291 

528 


a  Back  watercaused  by  a  large  quantity  of  floating  ice  piled  up  near  the  gaging  station.  This  rendered 
the  velocity  zero  for  60  feet  in  the  middle  of  the  stream.  There  was  a  small  amount  of  ice  on  the  edges 
of  the  stream  at  the  gaging  station,  but  none  near  the  gage. 
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STREAM   MEASUREMENTS    IN    1905,  PART    XII. 
DaUy  gage  height,  in  feet,  of  Bear  River  near  Preston,  Idaho,  for  1906. 


Day. 

Jan. 

1 

2.6 

2 

2.6 

3  . 

2.6 

4 

2.6 

5 

2.5 

6 

2.5 

7 

2.45 

i\ 

2  4 

9 

2.4 

10 

2.4 

11 

2.4 

12 

2.4 

13 

2  4 

14 

2.4 

15 

16 

3.5 

17 

3.5 

18 

3.5 

19 

1.5 

20 

1.5 

21 

1.5 

22 

1.5 

23 

1.6 

24 

1.6 

25 

26 

1  .-vS 

27 

1.5 

28 

1.5 

29 

1.5 

30..            

1.5 

31 

1.5 

I" 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 
0.5 

Sept. 
0.7 

Oct. 
1.0 

Nov. 

Dec. 

1.5 

1.5 

1.88 

2.15 

1.7 

1.04 

1.3 

1.5 

1.52 

i.d 

2.33 

1.7 

.5 

1.0 

1.04 

1.25 

1.6 

1.55 

1.8 

2.42 

1.62 

.6 

1.07 

1.04 

1.25 

1.6 

1.6 

1.8 

2.38 

1.6 

.5 

1.18 

1.04 

1.25 

1.6 

1.8 

2.3 

1.63 

0.6 

.62 

1.32 

1.04 

1.25 

1.6 

1.68 

1.8 

2,23 

1.53 

.62 

.5 

1.3 

1.04 

1.2 

1.6 

1.68 

1.8 

2.1 

1.43 

.7 

.5 

.72 

1.3 

1.04 

1.37 

1.6 

1.72 

1.8 

2.1 

1.47 

.68 

.5 

1.3 

1.04 

1.3 

1.6 

1.78 

1.8 

2.1 

1.4 

.63 

.5 

1.3 

1.04 

1.4 

1.8 

1.78 

1.8 

2.1 

1.43 

.6 

.5 

1.3 

1.04 

1.4 

1.9 

1.85 

1.8 

2.05 

1.53 

.6 

.5 

1.3 

1.04 

1.5 

1.92 

1.8 

2.05 

1.65 

.6 

.5 

.72 

1.3 

1.04 

1.7 

2.0 

1.8 

2.0 

1.67 

.6 

.5 

.8 

1.35 

1.04 

2.0 

2.07 

1.87 

1.95 

1.85 

.6 

.5 

.8 

1.32 

1.04 

2.6 

2.8 

2.15 

1.9 

1.95 

1.68 

.6 

.5 

.8 

1.22 

1.04 

2.72 

2.2 

1.9 

2.0 

1.6 

.6 

.5 

.8 

1.05 

1.04 

2.7 

2.15 

1.97 

2.05 

1.72 

.0 

.5 

.8 

1.05 

1.35 

2.55 

2.25 

2.02 

2.15 

1.87 

.0 

.5 

.77 

1.04 

1.3 

2.65 

2.57 

2.3 

2.08 

2.15 

1.9 

.6 

.5 

.7 

1.04 

1.3 

2.48 

2.27 

2.0 

2.15 

1.9 

.6 

.5 

.8 

1.04 

1.35 

1.5 

2.23 

1.95 

2.1 

1.65 

.8 

.5 

.8 

1.04 

1.32 

1.5 

2.2 

1.97 

2.07 

1.5 

.8 

.6 

.8 

1.04 

1.3 

1.5 

2.12 

2.0 

2.0 

1.42 

.8 

.75 

.8 

1.04 

1.3 

2.45 

1.5 

2.1 

2.0 

1.95 

1.32 

.8 

.63 

.8 

1.04 

1.27 



1.58 

2.05 

2.07 

1.9 

1.25 

.75 

.7 

1.0 

1.04 

1.25 



1.6 

2.07 

2.1 

1.9 

1.2 

.7 

.67 

.95 

1.45 

1.25 

1.55 

2.1 

2.05 

1.9 

1.0 

.65 

.65 

.9 

1.45 

1.25 

1.52 

2.0 

2.05 

1.9 

.6 

.7 

1.0 

1.45 

1.25 



2.0 

2.05 

1.87 

.6 

.7 

1.0 

1.45 

1.27 

2.0 

2.05 

1.8 

.55 

.7 

1.0 

1.41 

1.3 



1.95 



1.72 

.52 

.7 



1.41 

Note.  — River  fro7.en  January  1-18  and  February  10-20.     Ice  conditions  December  7-31. 
Station  rating  table  for  Bear  River  near  Preston,  Idaho,  from  January  1  to  December  SI,  1906. 


Gage 
height 

Fett. 

Discharge 
Second-fret. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

Gage 
height. 

Diacharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.  .50 

158 

1.10 

371 

1.60 

642 

2.10 

1,020 

.GO 

\m 

1.20 

418 

1.70 

708 

2.20 

1,110 

.70 

217 

1.30 

408 

1.80 

779 

2.30 

1,205 

.80 

2r.i 

1.40 

522     ' 

1.90 

855 

2.40 

1,300 

.90 

288 

l.Trf) 

.W)     . 

2.00 

935 

2.50 

1,400 

1.00 

328 

NoTK.  'The  above  table  la  applica])le  only  for  open-channel  conditions. 
measuremeDts  made  during  1904-5.    It  is  well  deflned  throughout. 


It  is  based  on  15  discharge 
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Estimated  monthly  discharge  of  Bear  River  near  Preston,  Idaho,  for  1905. 
[Drainage  area,  4,500  square  miles.] 


Month. 


January  1^31 

February  1-9;  21-28. 

March 

April 

May 

June 

July 

August 

September 

Octol)er 

Noveml)er 

December  1-6 


Dischaige  in  aecond-feet. 


The  period . 


Maximum. 


642 

642 

1,205 

1,020 

1,320 

855 

251 

234 

328 

551 

495 

468 


Minimum. 


580 
580 
580 
779 
722 
328 
164 
158 
217 
328 
346 
418 


Mean. 


505 
615 
907 
871 


201 
176 
250 
429 
401 
443 


Total  in 
acre-feet. 


15,340 
20,740 
65,770 
51.830 

eo,93o 

35,640 
12,360 
10,820 
14.880 
26,380 
23,860 
5,272 


Run-off. 


St»cond-foet 

per  square 

mile. 


333,800 


0.132 
.137 
.202 
.194 
.220 
.133 
.045 
.039 
.056 
.095 
.089 


Depth  In 
inches. 


0.064 
.087 
.233 
.216 
.254 
.148 
.052 
.045 
.062 
.110 
.099 
.022 


Note,— Discharge  interpolated  on  days  when  gage  was  not  read. 
BEAR  RIVER  NEAR  COL.L.IN9TON,  UTAH. 

This  station  was  established  July  1,  1889.  It  is  located  6  miles  from  Collinston  station 
on  the  Oregon  Short  Line  Railroad,  about  one-fourth  mile  below  the  electric-power  plant 
in  Bear  River  Canyon.  It  is  at  the  lower  end  of  the  canyon  separating  Cache  and  Great 
Salt  Lake  valleys,  at  a  point  below  all  diversion  from  the  stream.  It  shows  the  amount  of 
unappropriated  water  that  is  discharged  as  waste  into  Gijat  Salt  Lake. 

The  stream  at  this  point  is  wide  and  shallow.  Both  banks  are  sufficiently  high  to  prevent 
overflow;  the  west  bank  slopes  gradually,  while  the  east  is  abrupt.  The  bed  is  composed 
of  bowlders  and  clay  and  is  somewhat  rough,  but  apparently  permanent.  A  deposit  of 
material  which  was  washed  into  the  stream  by  the  water  from  a  spillway  at  the  power  plant 
during  1903  changed  the  original  condition  considerably  during  1903  and  1904.  The  cross 
section  was  rechecked,  however,  in  March,  1905,  and  found  to  agree  very  closely  with  the 
original  standard  cross  section,  the  new  material  having  been  washed  out.  The  velocity 
ranges  from  2  to  4  feet  per  second.  There  is  a  free  flow  except  at  a  .small  hole  noar  the  east 
bank.  The  discharge  ranges  from  7,000  feet  during  flood  season  to  nothing  during  the 
summer,  when  the  entire  flow  is  diverted  for  irrigation  above  the  station.  The  stream 
probably  never  freezes  entirely  over,  but  ice  forms  along  the  edges  to  quite  an  extent  during 
December  and  January. 

Discharge  measurements  were  originally  made  from  a  small  boat  attached  by  meaas  of  a 
chain  and  pulley  to  a  cable  stretched  across  the  stream.  During  1904  discharge  measure- 
ments were  made  from  a  bridge  recently  built  across  the  stream  at  the  power  house,  but 
owing  to  poor  conditions  at  this  point  a  cable  and  car  were  established  at  the  old  section  in 
January,  190.5.  The  total  length  of  the  span  is  301  feet.  The  cable  is  marked  at  20-foot 
intervals  with  paint,  beginning  at  the  west  post,  which  is  the  initial  point  for  soundings. 

The  gage,  which  is  read  daily  by  D.  A.  Cannon,  a  watchman  along  the  Bear  River  canals, 
consisted  originally  of  a  vertical  iron  bar  driven  into  the  river  bed  and  supported  at  the  (op 
by  a  horizontal  bar  fastened  to  posts  on  the  bank.  It  was  replaced  in  February,  1905,  by 
an  inclined  gage.  This  is  a  6  by  6  inch  fir,  fastened  by  means  of  iron  straps  to  three  posts 
firmly  embedded  in  the  bank,  and  graduated  to  read  vertically.  It  is  located  at  the  same 
point  as  the  old  vertical  gage.  The  low-water  gage  is  an  iron  peg  driven  into  the  bed  of 
the  stream  about  50  feet  from  the  west  bank.     It  has  the  same  datum  as  the  regular  gage. 
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The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  metallic  post,  3  inches  in  diameter 
and  4  feet  long,  set  in  the  ground  at  a  point  30  feet  S.  74°  W.  from  the  west  post  supporting 
the  cable;  elevation,  9.59  feet  above  zero  of  gage,  and  so  stamped  on  the  top;  (2)  a  nail 
in  an  oak  post  20  feet  west  of  the  gage  and  20  feet  north  of  the  cable;  elevation  above 
gage  datum,  7.35  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull = Bulletin;  WS= Water 
Supply  Paper): 

Description:  Ann  18.  iv.  p  319;  Bull  131.  pp  55-.56;  140,  p  227;  W8  16.  p  150;  28.  p  146;  38.  pp  335-336; 
51.  p  413;  66,  p  120.  85.  p  80;  100,  p  131;  133.  p  433. 

Discharge:  Ann  18,  iv,  p  319;  Bull  131.  pp  90.  92;  140,  p  228;  WS  16,  p  159;  28,  p  153;  35,  pp  18-19;  38,  p 
336;  51,  p  413;  66,  p  120;  85,  p  80;  100,  p  131;  133,  p  244. 

Discharge,  monthly:  Ann  11,  ii,  p  103;  12,  ii,  pp  352,  360;  13.  iii.  p  96;  14,  ii.  pp  120-121;  18.  iv.  p  320; 
19.  iv.  p  435;  20.  iv,  pp  458-460;  21,  iv,  p  395;  22,  iv,  p  410;  Bull  140,  p  229;  WS  75.  p  193;  85.  p  82;  100,  p 
133;  133.  p  245. 

Discharge,  yearly:  Ann  11,  ii.  p  60;  13,  iii,  p  99;  20.  iv.  p  60. 

Gage  heights:  Bull  131.  pp  56-57;  140.  p  229;  WS  11,  p  77;  16,  p  159;  28,  p  150;  38,  p  336;  51.  p  414;  66. 
p  121;  85,  p  81;  100.  p  132;  ,133.  p  244. 

Uydrographs:  Ann  12,  ii.  p  332;  14,  ii,  p  121;  18,  Iv,  p320;  19,  iv,  p435;  20,  iv,  p46l;  21,  iv,  p395;  22 
iv.  p  411. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  450. 

Rating  tables:  Ann  18.  iv.  p320;  19,  iv,  p434;  Bull  140.  p228;  WS28.  p  154;  39,  p453;  52,  p521;  66,  p 
176;  85.  p  81;  100.  p  132;  133,  p  245. 

Discharge  meastirements  of  Bear  River  near  CoUinston,  Utah,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
270 
275 
275 
275 
19 
268 

Area  of 
section. 

Souare 

486 
711 
711 
684 
19 
466 

Mean 
velocity. 

Feet  per 
second. 

2.46 

2.73 

2.78 

2.79 

1.64 

2.32 

Gage 
height. 

Feet 
1.75 
2.50 
2.50 
2.45 
.37 
1.60 

Dis- 
charge. 

February  10.... 
March  29 

f!.  Tiinner ^ 

Second- 
feet. 

1,195 

W.  0.  Swendsen 

1.943 

March  29 

do 

1,976 

May  17 

..do 

1,910 

September  7a . . 
October  31 

A .  B.  Larson 

31 

W.  O.  Swendsen 

1,030 

a  350  feet  below  regular  station. 
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Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.7 

1.8 

1.75 

1.75 

1.8 

1.9 

1.8 

1.6 

1.75 

1.9 

1.7 

1.7 

1.8 

1.6 

1.6 

1.65 

1.7 

1.75 

1.76 

1.75 

1.7 

1.75 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

1.9 

1.95 

2.0 

1.9 

1.95 

2.0 

2.0 

2.0 

2.0 

1.9 

1.85 

1.8 

1.75 

1.7 

1.5 

1.3 

1.4 

1.6 

1.7 

1.7 

1.7 

1.7 

1.65 

1.65 

1.7 

1.7 

1.8 

1.9 

1.9 

1.9 

1.95 

1.95 
1.95 
2.0 
2.0 
2.0 
1.95 
1.9 
1.95 
1.95 
1.9 
1.9 
1.95 
2.0 
2.1 
2.1 
2.1 
2.1 
2.16 
2.25 
2.5 
2.4 
.2.35 
2.35 
2.4 
2.4 
2.4 
2.5 
2.5 
2.5 
2.4 
2.4 

2.35 

2.3 

2.C 

2.15 

2.1 

2.1 

2.1 

2.15 

2.2 

2.2 

2.3 

2.3 

2.25 

2.2 

2.3 

2.3 

2.3 

2.3 

2.4 

2.6 

2.6 

2.65 

2.55 

2.5 

2.46 

2.5 

2.55 

2.6 

2.6 

2.6 

2.6 

2.8 

3.1 

3.15 

3.0 

2.9 

2.75 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.5 

2.4 

2.4 

2.4 

2.5 

2.8 

2.96 

3.0 

3.0 

2.9 

2.86 

2.8 

2.5 
2.65 
2.55 
2.4 

2.25 

2.2 

2.1 

2.1 

2.05 

1.95 

1.8 

1.6 

1.4 

1.36 

1.3 

1.3 

1.35 

1.4 

1.4 

1.35 

1.3 

1.4 

1.4 

1.46 

1.45 

1.4 

1.35 

1.1 
.6 
.6 
.56 
.65 
.65 
.5 

-0.1 

-  .1 

-  .15 



-  .2 

-  .2 

-  .25 

-  .25 

--1 

-  .4 

-  .4 

-  .45 

-  .46 

-  .45 

-  .5 

-  .6 

-  .5 

-  .5 

-  .5 

-  .5 

-  .5 

-  .45 
-.45 

:::: 

-  .45 

-  .5 

-  .5 

-  .5 

-  .5 

-0.5 

-  .6 

-  .6 

-  .55 

-  .55 

-  .65 

-  .65 

-  .55 
-.65 

-  .55 

-  .56 

-  .65 

-  .5 

-  .6 
~  .5 

-  .6 

-  .6 

-  .55 

-  .65 

-  .55 

-  .65 

-  .55 

-  .55 

-  .5 

-  .5 

::: 

-  .5 

-  .5 

-  .5 

-  .6 

-0.6 

-  .6 

-  .6 

-  .5 

-  .5 

-  .5 

-  .4 

-  .4 

-  .4 

-  .4 

-  .35 

-  .3 

-  .3 
+  .3 

.3 
.3 
.3 

.4 

.36 
.3 
.3 
.35 

.7 
.65 

.7 

1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
,    1.15 
1.16 
1.2 
1.2 
1.2 
1.2 
1.25 
1.3 
1.3 
1.3 
1.36 
1.4 
1.46 
1.46 
1.4 
1.45 
1.5 
1.5 
1.6 
1.5 
1.6 
1.5 
1.5 
1.6 

1.65 

1.65 

1.66 

1.66 

1.55 

1.-^ 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.65 

1.65 

1.55 

1.66 

1.55 

1.6 

1.5 

1.6 

1.46 

1.46 

1.46 

1.45 

1.45 

1.45 

1.45 

1.5 

1.5 

1.4 

2 

1.45 

3 

1.45 

4 

1.45 

6 

1.5 

6 

1.4."; 

7          .       .   .   . 

1.4 

8. 

1.3 

9 

1.2 

10 

1.1 

11                    

1.0 

12 

1.0 

13 

1.06 

14 

1.06 

15 

1.1 

16      

1.1 

17 

1.15 

18 

1.16 

19 

20 

1.2 
1.25 

21 

1.25 

22 

1.2 

23 

1.2 

24          

1.25 

25            

26     

1.3 

27 

1.35 

28 

1.4 

29 

1.46 

30             

1.4 

31 

1.35 

Station  rating  table  for  Bear  River  near  Collinston,  Utah,  from  January  1  to  December  31, 1906. 


Gage 
height. 

Discharge. 

1   height. 

Discharge. 

1 

Feel. 

Second  feet. 

Feet. 

Second  ftet. 

-0.55 

10 

0.40 

266 

-0.50 

15 

.50 

310 

-0.40 

29 

.GO 

356 

-0.30 

47 

.70 

406 

-0.20 

68 

.80 

460 

-0.10 

92 

.90 

618 

.00 

120 

1.00 

580 

.10 

152 

1.10 

646 

.20 

187 

1.20 

716 

.30 

225 

1.30 

790 

heiglit. 


igft.  1  Discharge. 


Feet. 
1.40 
1.50 
l.fiO 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


Second  feet, 
868 
950 
1.035 
1,125 
1,220 
1,320 
1,420 
1,526 
1,630 
1,740 


Gage 
height. 

Feet. 
2.40 
2.50 
2.60 
2.70 
2  80 
2.90 
3.00 
3.10 
3.20 


Discharge. 

Second  feet. 
1,850 
1,960 
2.075 
2,190 
2, 310 
2,435 
2,560 
2.690 
2,830 


Note.— Tne  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-06.    It  is  well  defined  between  gage  heights  1.3  feet  and  2.5  feet. 
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28  8TREAM    MEA8UREMENTS   IN   1905,  PART   XII. 

Estimated  monthly  discharge  of  Bear  River  near  CoUijislon,  Utah^for  1906. 
[Drainage  area.  6,000  square  miles.] 


Month. 


January 

February 

March 

April 

May 

Junp 

July 

August 

September. . . 

October 

November... 
December. . . 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean, 


1,420 
1,420 
1,960 
2,075 
2,760 
1,685 

120 
22 

406 
1,035 
1,035 

950 


2,760 


1,035 

790 

1,320 

1,525 

1,850 

310 

15 

10 

15 

646 

909 

580 


10 


1,199 
1,199 
1,605 
1.800 
2,201 

895 
36.4 
13.0 

158 

806 

976 

767 


971 


Total  in 
acre^eet. 


73,720 

66,590 

96,600 

107,100 

135,300 

53,260 

2,238 

779 

9,402 

49,560 

58,080 

47,160 


701,900 


Run-off. 


Second-feet 

per  square 

mile. 


0.200 
.200 
.268 
.300 
.367 
.149 
.0061 
.0022 
.026 
.134 
.163 
.128 


.160 


Depth  in 
inches. 


a  231 
.208 
.309 
.335 
.423 
.166 
.0070 
.0025 
.029 
.154 
.182 
.148 


2.17 


Note.— Discharge  interpolated  on  days  when  gage  was  not  read.  Discharge  applied  for  open  chan- 
nel during  winter  months 

LOGAN  RIVER  NEAR  LOGAN,  UTAH. 

Logan  River  rises  on  the  west  slope  of  the  Bear  River  Range,  flows  southwest,  then  north- 
west, and  unites  with  Bear  River  near  Benson,  Utah.  The  entire  basin  is  rough  and 
rugged,  the  elevations  ranging  from  4,500  to  9,000  feet  and  the  stream  being  confined 
largely  to  a  steep  and  rough  channel  in  a  comparatively  narrow  canyon.  The  principal 
formation  is  a  compact  limestone,  with  little  or  no  soil  except  near  the  summit  of  the  range, 
where  a  thin  layer  supports  quite  extensive  groves  of  fir  and  aspen.  The  lower  reaches  of  the 
stream  are  practically  barren  of  timber,  except  for  a  few  scattered  pine  and  mahogany  trees 
and  a  rather  thick  growth  of  underbrush.  A  large  amount  of  timber  has  been  cut  out  and 
the  area  has  been  overgrazed  by  sheep  and  cattle.  There  are  no  flood  basins  or  marshes  in 
the  region.  Probably  three-fourths  of  the  precipitation  in  the  basin  is  snow,  the  melting  of 
which  forms  the  chief  source  of  supply  for  the  spring  and  early  summer  flow;  the  late  sum- 
mer and  winter  flow  is  derived  chiefly  from  springs,  which  are  well  distributed  over  the  basin. 
In  its  upper  course  the  stream  has  numerous  small  tributaries,  all  short  and  swift.  Temple 
Fork  and  South  Fork,  which  enter  the  river  about  10  and  15  miles,  respectively,  above  the 
gaging  station,  are  perennial  streams  and  furnish  from  one-third  to  one-fourth  of  the  total 
flow.  Blacksmith  Fork  comes  in  below  the  gaging  station.  There  is  no  storage  on  the 
stream  at  present.  The  entire  flow,  after  being  utilis^ed  to  furnish  power  at  two  electric 
plants  near  the  mouth  of  the  canyon,  is  used  for  irrigation. 

A  gaging  station  was  established  June  1 ,  1896,  about  2  miles  east  of  the  city  of  Logan,  near 
the  mouth  of  the  canyon.  It  was  discontinued  July  18,  1903,  and  reestablished  April  13, 
1904,  at  a  point  along  the  canyon  road  about  50  feet  below  the  highway  bridge,  at  the  mouth 
of  the  canyon,  800  feet  below  the  Hercules  power  house  and  about  1,000  feet  above  the  old 
gaging  station. 

Th  channel  is  straight  for  about  150  feet  above  and  75  feet  below  the  gaging  section.  The 
banks  are  of  rock  and  soil,  permanent,  and  are  sufficiently  high  to  prevent  overflow.  The 
bed  of  the  stream  was  originally  of  bowlders  and  gravel,  well  cemented  together,  very  rough, 
and  of  such  shape  that  the  stream  was  not  well  distributed.  When  the  station  was  reestab- 
lished the  channel  was  improved  by  removing  large  bowlders  and  sufficient  of  the  finer 
material  to  distribute  the  flow  and  render  the  bed  comparatively  smooth.    During  the 
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spring  flood  of  1904  a  deposit  of  bowlders  and  gravel  was  made  at  the  section,  reducing  it  to 
about  the  original  conditions,  but  leaving  a  loose  and  probably  shifting  bed.  There  is  but 
one  channel  at  all  stages.  Discharge  ranges  from  about  150  to  1,000  second-feet,  with  a 
velocity  of  from  3  to  7  feet  per  second.  The  depth  is  1.5  to  3.5  feet.  There  are  no  dams  or 
riffles  and  the  grade  of  the  stream  is  about  uniform.  Winter  flow  is  affected  but  little  by  ice, 
as  the  stream  never  freezea  over. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  of  the  regular  form.  The 
cable  is  marked  at  4-foot  intervals  with  red  paint.  A  guy  line  is  stretched  about  25  feet 
above  the  cable,  for  use  during  high  water.  The  initial  point  for  soundings  is  a  4  by  4  inch 
post,  set  in  the  west  bank  and  projecting  about  4  feet  above  the  ground. 

Observations  are  taken  by  the  Telluride  Power  Company,  under  the  direction  of  E.  P. 
Bacon,  manager.  The  gage  is  of  the  vertical  type,  consisting  of  a  2  by  2^  inch  steel  rod,  with 
the  upstream  side  drawn  to  an  edge.  It  is  driven  into  the  bed  of  the  stream  and  is  supported 
at  the  top  by  a  horizontal  4  by  4  inch  fir  buried  in  the  bank  and  fastened  to  a  vertical  post 
near  the  water  edge.  The  bench  mark  is  a  United  States  Geological  Survey  standard  metal- 
lic plug,  cemented  in  a  limestone  ledge  250  feet  N.  about  30°  W.  of  the  cable,  on  a  prominent 
point  near  the  north  side  of  a  road  leading  to  the  power  house;  elevation,  24.85  feet  above 
zero  of  gage;  elevation  above  mean  sea  level,  as  determined  from  Oregon  Short  Line 
Railroad  elevations,  4,502  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  pubiicatioas  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Deacription:  Ann  18,  iv,  pp  316-317:  19.  Iv,  p  433;  20,  Iv,  p  462;  21,  Iv,  p  397;  WS  16,  p  158;  28,  p  146;  38, 

p  334:  51,  p  411;  66,  p  118:  85,  pp  86-87;  100,  p  137:  133,  p  246. 
Diacharge:  Ann  18,  Iv,  p  317;  \y8  16,  p  158;  28,  p  153;  38,  p  335;  51,  p  411;  66,  p  118;  85,  p  87;  100,  p  137; 

133,  p  246. 
Diacharge,  monthly:  Ann  18,  iv,D318:  19,iv,p434;  20,lv,p462;  21,lv,p397;  22,lv,p406;  WS  75,  p  192; 

133,  p  248. 
Discharge,  yearly:  Ann  20,  Iv,  p  60. 

OagehelghU:  WSll,p77;  16,  p  158;  28,  p  150;  38,  p  335;  51,  p  412;  66,  p  119;  100,  p  138;  133,  pp  247, 248. 
Hydrographs:  Ann  19.  Iv,  p  434;  20,  iv,  p  463;  22,  iv,  p  409. 
Rating  tables:  Ann  18,  iv,  p  318;  19,  Iv,  p  433;  WS  28,  p  154;  39,  p  453;  52,  p  521;  66,  p  176;  133,  p  247. 

Disdiarge  measurements  of  Logan  River  near  Logan,  Utah,  in  1906. 


Date. 


January  22 

February  21 . . 

March  21 

April  17 

Junes 

August  21 

August  24a... 
September  14. 

October  29 

November  26.. 


Hydrographer. 


W.  O.  Swendsen. 

....do 

do 

do 

do 

W.D.  Beers 

do 

W.  O.  Swendsen. 

....do 

....do 


Width. 

Area  of 
section. 

Smtare 

Mean 
velocity. 

he'iX. 

Feet. 

Feet  per 
second. 

Feet. 

61 

49 

3.16 

4.40 

fiO 

49 

3.26 

4.45 

51 

52 

2.57 

4.40 

51 

58 

3.02 

4.50 

57 

109 

6.86 

5.61 

52 

56 

2.79 

4.55 

39 

59 

2.53 

4.48 

51 

50 

3.20 

4.52 

51 

43 

2.89 

4.40 

51 

42 

3.02 

4.37 

1 

Dis- 
charge. 

Second- 
feet. 

155 

160 

134 

175 

637 

155 

149 

161 

124 

126 


a  Measured  300  feet  below  station. 
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Daily  gage  height ,  in  feet ^  of  Logan  River  near  Logan^  Utah,  for  1906. 


Day. 

Jan. 

Feb. 

4.48 

1 

4.45 

2 

4.4 

4.48 

3 

4.4 

4.53 

4 

4.4 

6 

44 

4.5 

6 

4.4 

4.4 

7 

4.4 

4.4 

8 

4.4 

4.4 

9 

4.4 
4.4 

4.4 
4.4 

10 

11 

4.4 

4.4 

12 

4.35 

4.25 

13 

4.35 

4.28 

14 

4.45 

4.3 

15 

4.43 

4.35 

16 

4.44 

4.38 

17 

4.43 

4.35 

18 

4.43 
4.43 
4.43 
4.43 
4.45 
4.45 
4.47 
4.45 

4.3 
4.35 
4.3 
4.3 

4.38 

4.4 

4.38 

19 

20 

21 

22 

23      

24 

2.5 

20 

4.45 
4.43 
4.43 
4.43 
4.43 
4.43 

4.3 
4.38 
4.38 

27 

28.   .. 

29 

30 

31 

Mar. 


4.4 

4.38 

4.38 

4.4 

4.4 

4.4 

4.4 

4.4 

4.42 

4.42 

4.42 

4.42 
4.42 
4.42 
4.48 
4.48 
4.47 
4.45 
4.47 
4.41 
4.45 
4.4" 
4.45 
4.43 

4.42 
4.45 
4.45 
4.45 
4.45 


Apr. 

May. 

443 

4  9 

4  41 

4  95 

4  41 

4  9 

4  41 

4  85 

4  41 

.4  75 

4  4 

4  7 

4  46 

4  75 

4  45 

4  8 

4  48 

4  85 

4  46 

4  75 

4  5 

4  8 

4  47 

4  8 

4  46 

4  8 

4  5 

4  85 

4  45 

4  75 

4  49 

4  85 

4  47 

4  93 

4  48 

5.3 

4£ 

5.3 

4  5 

5.3 

4  55 

5.3 

4  55 

5.25 

4  65 

5.25 

4  65 

5.2 

4  65 

5.25 

4  7 

5.3 

4  8 

5w3 

4  8 

5.35 

4  75 

5.3 

4  8 

5.3 

5w35 

June. 


5.5 

5.5 

5.55 

5.55 

5.57 

5.58 

5.45 

5.5 

5.5 

5.5 

5.5 

5.5 

5.45 

5w45 

5.4 

5.4 

5.35 

5.2 

5.2 

5.1 

5.1 

5.07 

5.1 

5.1 

5.1 

5.1 

5.1 

5.1 

5.1 

5.1 


July.     Aug.     Sept. 


5.1 
5.05 
5.05 
5.05 
5.0 
4  95 
4  9 
4  85 
48 
4  75 
4  7 
4  7 
467 
4  65 
4  65 
4  65 
4  65 
4  65 
4  65 
4  65 
4  65 
4  66 
4  65 
4  65 
4  6 
4  6 
4  6 
4  6 
4  6 
4  6 
4  6 


4  59 
4  6 
4  67 
4  57 
4  57 
4  57 
4  57 
4  57 
4  57 
4  56 
4  56 
4  66 
4  66 
4  56 
4  55 
4  55 
4  64 
4  64 
4  65 
4  64 
4  6 
4  64 
45 
4  48 
4  5 
4  5 
448 
4  5 
4  6 
4  45 
4  5 


4  5 
4  5 
4  5 
4  5 
4  62 
4  52 
4  53 
4  5 
4  48 
4  48 
4  48 
4  48 
4  47 
4  47 
4  47 
4  5 
4  45 
4  45 
4  47 
4  47 
4  46 
4  45 
4  45 
4  45 
4  48 
4  49 
4  47 
4  47 
4  47 
4  46 


I 


Oct. 

Nov. 

4  43 

44 

4  43 

4  4 

4  43 

4  4 

4  4 

4  4 

44 

44 

4  4 

44 

4  4 

4  4 

4  42 

4  4 

4  45 

4  4 

4  45 

44 

4  45 

44 

443 

44 

443 

4  4 

4  43 

4  38 

4  43 

4  38 

443 

4  38 

4  43 

4  38 

4  45 

4  35 

4  45 

4  35 

4  46 

4  35 

4  43 

4  35 

4  43 

4  33 

4  42 

4  35 

4  42 

4  35 

4  42 

4  36 

4  4 

4  32 

4  4 

4  29 

4  4 

4  4 

4  4 

4  38 

4  4 

4  3 

4  4 

D(ic. 

433 
4  31 
4  32 
4  31 
4  25 
425 
425 
4  25 
4  25 
427 
4  33 
4  33 
4  36 
4  32 
4  35 
4  38 
4  3 
4  36 
4  38 
435 
4.»38 
4  38 
4  33 
4  35 
435 
4  4 
4  38 
4  38 
4  38 
4  35 
438 


Note.— Stream  does  not  freeze  at  this  point  during  winter  months  in  sufficient  amount  to  mate- 
rially affect  the  rating. 

Station  rating  table  for  Logan  River  near  Logan,  Utah,  from  April  25,  1904,  to  December  31, 

1906. 


Gage 
height 

Feet. 

Discharge 

Gage 
height. 

Feet. 

Discharge. 
Second- feet. 

height. 

Discbarge. 

he^t. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

4  30 

109 

5.00 

350 

5.70 

675 

6.40 

1,052 

4  40 

136 

5.10 

394 

5.80 

726 

6.50 

1,108 

i.m 

164 

5.20 

438 

5.90 

779 

6.60 

1,164 

4  60 

195 

5.30 

483 

6.00 

833 

6.70 

1,222 

4  70 

230 

5.40 

529 

6.10 

887 

6.80 

1,280 

480 

268 

5.50 

577 

6.20 

941 

6.90 

1,338 

4  90 

308 

5.60 

625 

6.30 

996 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  21  discboi^ 
measurements  made  during  1904-1905.  It  is  fairly  well  defined  between  gage  heights  4.4  feet  and  6.25 
fe«'t. 
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Estimated  monthly  discharge  of  Logan  River  near  Logan^  Utah,  for  1906. 
[Drainage  area,  218  square*  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

JiUy 

August 

September 

October 

November 

December 

The  ye^r 


Discharge  in  second-feet. 

Maximum.   Minimum. 

Mean. 

155 

122 

142 

173 

96 

131 

157 

131 

144 

268 

139 

177 

506 

230 

368 

615 

382 

496 

394 

195 

248 

195 

150 

176 

173 

150 

158 

150 

136 

143 

136 

106 

129 

136 

96 

118 

615  ,                 96 

1 

202 

8,731 

7,275 

8,854 

10,530 

22,630 

29,510 

15,250 

10,820 

'    9,402 

8,793 

7,676 

7,256 

146,700 


Run-olT. 




0.651 

0.750 

.601 

.626 

.661 

.762 

.812 

.906 

1.69 

1.95 

2.28 

2.54 

1.14 

1.31 

.807 

.930 

.725 

.809 

.656 

.756 

.692 

.660 

.541 

.624 

.930 

12.62 

Note.— Discharge  interpolated  on  days  when  gage  was  not  road. 

BLACKSMITH  FORK  NEAR  HYRUM,  ITTAII. 

This  stream  rises  on  the  western  slope  of  the  Bear  River  Range  and  flows  southwest  and 
then  northwest  into  Logan  Rive^.  The  drainage  basin  of  the  tributary  is  in  every  way 
similar  to  that  of  the  main  stream.  Only  the  flood  and  winter  discharge,  however,  reaches 
the  Logan,  the  entire  spring  and  summer  flow  being  used  for  irrigation  on  the  tillable  lands 
below  the  gaging  station. 

The  gaging  station  was  established  July  19,  1900,  near  the  tollgate  in  the  mouth  of  the 
canyon  near  Hyrum,  Utah,  whifh  is  the  nearest  post-oflicc.  The  station  was  discontinued 
December  31,  1902,  and  reestablished  May  16,  1904,  about  1,000  feet  downstream  from 
the  tollgate  and  800  feet  above  the  Hyrum  city  electric-power  plant.  A  station  is  also 
maintained  at  the  power-plant  race. 

The  channel  is  straight  for  200  feet  above  and  50  feet  below  the  station.  The  right  bank 
for  20  feet  back  is  a  low,  wooded  flat,  subject  to  overflow  during  extreme  high  water; 
beyond  this  point  the  bank  is  high  and  barren.  The  left  bank  is  wooded  and  high  and  does 
not  overflow.  The  bed  of  the  stream  is  composed  of  bowlders  and  gravel  and  is  somewhat 
rough,  but  apparently  permanent,  though  a  slight  change  seems  to  have  occurred  during 
December,  1904.  During  flood  stages  the  velocity  is  high,  ranging  from  4  to  6  feet  per 
second;  under  normal  conditions  it  is  2  to  3  feet  per  second.  The  discharge  varies  from 
about  80  to  1,000  second-feet.  Ice  does  not  form  in  sufficient  quantity  to  interfere  with 
the  results  at  any  stage. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  of  regular  form.  The 
cable  is  marked  at  4-foot  intervals  with  red  paint.  A  guy  line  for  use  during  high  water 
is  stretched  across  the  stream  about  30  feet  above  the  cable.  The  initial  point  for  soundings 
is  the  south  post  supporting  the  cable. 

The  gage,  which  is  observed  daily  by  Uriah  Benson,  a  farmer  living  at  the  tollgate,  is  of 
the  vertical  type,  and  consists  of  a  2  by  2i  inch  iron  bar  with  the  upstream  side  drawn 
to  an  edge,  driven  into  the  bed  of  the  stream  and  supported  by  a  horizontal  piece  buried 
in  the  bank.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  United  States  Geo- 
logical Survey  standard  metallic  plug,  set  in  a  solid  limestone  ledge  about  40  feet  east  of 
the  north  post  supporting  the  cable;  elevation  above  zero  of  gage,  17.875  feet.  (2)  Top  of 
the  eyebolt  of  the  north  anchor  of  the  cable;  elevation  above  zero  of  gage,  9.578  feet. 
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Information  in  regard  to  this  stati6n  is  contained  in  the  following  publications  of  the 
United  States  Geological   Survey  (Ann  =  Annual   Report;  WS  =  Water-Supply  Paper): 

Description.  WS  51,  p  412:  (A\  p  119;  85,  p  84,  133;  p  249. 

Dischargi^:  WS  51,  p  412;  (i6,  p  119;  85,  p  85;  133,  p  249. 

Discharge,  monthly  Ann  22,  Iv,  p  409;  WS  75,  p  192;  85,  p  86;  133,  p  251. 

GagB  heights:  WS  51,  p  413;  66,  p  120;  85,  p  85;  133,  p  250. 

Hydrograph:  Ann  22,  Iv,  p  410. 

Rating  tables:  WS  52,  p  521;  66.  p  176;  85,  p  86;  133.  p  250. 

Discharge  measwremenis  of  Blacksmith  Fork  near  Hyrum,  Utah,  in  1905. 


Date. 


Januar>-23 

February  22. . 

April  16 

May  4 

July  9 

August  22 

Octoljer  28. . . . 
November  27.. 


Hydrographer. 


W.  (1.  Swendsen. 

....do 

....do 

....do 

....do 

W.  D.  Beers 

W.  G.  Swendsen. 
....do 


Width. 


Feet. 
38 
38 
39 
41 
39 
37 
30 
30 


Area  of       Mean 
section,    velocity. 


Square 
feet. 

35 

34 

44 

58 

41 

3a 

23 
23 


Feet  per  f 
second. 

2.26 

2.32 

2.72  ' 

3.18 

2.29 

1.91 

1.23 

1.33 


Gage 
height. 

Dis- 
charge. 

Feet. 

Second^ 
feet. 

3.50 

78 

3.50 

80 

3.70 

119 

3.98 

186 

3.00 

95 

3.60 

77 

3.30 

28 

3.31 

31 

DaUy-gage  height,  in  feet,  of  Blacksmith  Fork  near  Hyrum,  Utah,  for  1905. 


Day. 


1. 
2. 
3 
4 

5. 

6. 

7 

8. 

9. 
10. 
11. 
12. 
13 
14. 
15 
16. 
17. 
18, 
19. 
20 
21 
22 
23 
24. 
25. 
26, 
27. 
28, 
29 
30. 
31. 


Jan. 


3.5 
3.5 
0.5 
3.5 
3.5 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

3.5 

0.5 

3.6 

4.0 

a.  6 

.a 

4.8 

3.6 

3.3 

3.3 

3.5 

3.5 

3.6 

4.0 

3.6 

3.6 

4.8 

3.6 

3.3 

3.3 

3.5 

3.5 

3.6 

4.0 

3.6 

3.6 

4.8 

3.6 

3.3 

3.3 

3.5 

3.5 

3.6 

4.0 

3.6 

3.6 

4.8 

3.6 

3.3 

3.3 

3.5 

3.5 

3.6 

4.0 

3.6 

3.6 

4.8 

3.6 

3.3 

3.3 

3.5 

3.5 

3.6 

3.9 

3.9 

3.6 

3.6 

4.8 

3.6 

3.3 

3.3 

3.5 

3.5 

3.6 

3.9 

3.9 

3.6 

3.6 

4.8 

3.6 

3.3 

3.3 

3.5 

3.5 

3.7 

3.9 

3.9 

3.6 

3.6 

4.8 

3.6 

3.3 

3.3 

3.4 

3.5 

3.7 

3.9 

3.9 

3.6 

3.6 

4.8 

3.6 

3.3 

3.3 

3.4 

3.5 

3.6 

3.9 

3.8 

3.6 

3.6 

4.8 

3.6 

3  3 

3.3 

3.4 

3.5 

3.6 

3.9 

3.8 

3.6 

3.6 

4.8 

3.6 

3.3 

3.2 

3.4 

3.5 

3.6 

3.9 

3.8 

3.6 

3.6 

4.8 

3.6 

3.3 

3.2 

3.4 

3.5 

3.7 

3.9 

3.8 

3.6 

3.6 

4.8 

3.6 

3.3 

3.2 

3.5 

3.5 

3.7 

3.9 

3.8 

3.6 

3.6 

4.8 

3.6 

3.3 

3.2 

3.5 

3.5 

3.7 

3.9 

3.8 

3.6 

3.6 

3.6 

3.6 

3.3 

3.2 

3.5 

3.5 

3.7 

3.9 

3.8 

3.6 

3.6 

3.6 

3.6 

3.3 

3.3 

3.5 

3.5 

3.7 

3.9 

3.8 

3.6 

3.6 

3.6 

3.6 

3.3 

3.3 

3.5 

3.5 

3.7 

4.0 

3.8 

3.6 

3.6 

3.6 

3.6 

3.3 

3.3 

3.5 

3.5 

3.8 

4.0 

3.8 

3.6 

3.6 

3.6 

3.6 

3.3 

3.2 

3.5 

3.5 

3.8 

4.0 

3.8 

3.6 

3.6 

3.6 

3.6 

3.3 

3.2 

3.5 

3.5 

3.8 

4.0 

3.8 

3.6 

3.6 

3.6 

3.6 

3.3 

3.2 

3.5 

3.5 

3.8 

4.0 

3.8 

3.6 

3.6 

3.6 

3.5 

3.3 

3.3 

3.4 

3.6 

3.9 

4.1 

3.8 

3.6 

3.6 

3.6 

3.3 

3.3 

3.3 

3.4 

3.6 

3.9 

4.1 

3.8 

3.6 

3.6 

3.6 

3.3 

3.3 

0.3 

3.4 

3.6 

4.0 

4.1 

3.7 

3.6 

3.6 

3.6 

3.3 

3.3 

3.3 

3.5 

3.6 

4.0 

4.1 

3.7 

3.6 

3.6 

3.6 

3.3 

3.3 

3.3 

3.5 

3.6 

4.0 

4  1 

3.7 

3.6 

3.6 

3.6 

3.3 

3.3 

3.3 

3.5 

b.6 

4.0 

4.1 

3.7 

3.6 

3.6 

3.6 

3..' 

3.3 

3.3 



3.6 

4.0 

4.1 

3.7 

3.6 

3.6 

3.6 

3.3 

3.3 

3.3 

3.6 

4.0 

4.1 

3.7 

3.6 

3.6 

3.6 

3.3 

3.3 

3.3 



3.6 

4.1 

3.0 

4.8 

3.3 

3.3 

Note.— Stream  docs  not  freeze  at  this  point  during  the  winter  months  in  suflicient  quantity  to  mate- 
rially aff««t  the  rating. 
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Station  rating  table  for  Blacksmith  Fork  near  Hyrum,  Utah,  from  January  1  to  July  SI,  1906. 


Gage 
height. 

Discharge. 

'     Gaee 
1  height. 

Discharge. 

Second-feet. 
98 
118 

Gage 
height 

Discharge. 

1     Gage 
height. 

Feet. 
4.00 
4.10 

Discharge. 

Feet 
a40 
3.50 

Second-feet 
64 
80 

Feet. 
3.60 
3.70 

Feet. 
3.80 
3.90 

Second-feet. 
140 
164 

Second-feet. 
190 
216 

Note.— The  above  table  is  applicable  only  for  open-<^hannf  1  conditions.     It  is  based  on  five  discharge 
measurements  made  during  January  to  July,  1905.    It  is  well  defined  throughout. 

Station  rating  table  for  Blacksmith  Fork  near  Hyrum,  Utah,  from  August  I  to  December  31, 

1905. 


Gage 
height. 

Discharge. 

Second-feet. 
18 
29 
42 
57 
75 

Gage 
height. 

Discharge. 

Gage 
height. 

Dl«harge.  j  ^%f. 

Discharge. 

Feet. 
3.20 
3.30 
3.40 
3.50 
3.60 

Feet. 
3.70 
3.80 
3.90 
4.00 

Second-feet-. 
94 
115 
138 
163 

Feet. 
4.10 
4.20 
4.30 
4.40 

Second-feet. 
189 
216 
244 
273 

Feet. 
4.50 
4.60 
4.70 
4.80 

Second- feet. 
304 
336 
369 
402 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  three  dis- 
charge measurements  made  during  August  to  December,  1905,  and  the  form  of  the  1904  curve.  It  is 
well  defined  between  gage  heights  3.2  feet  and  4  feet. 

Estimated  monthly  discharge  of  Blacksmith  Fork  near  Hyrum,  Utah,  for  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.        Mean. 


Total  In 
acre-feet. 


January 

February 

March 

April 

May 

June 

July 

August....... 

September 

October 

November 

December 

The  year 


80 


190 

216 

216 

96 

402 

402 

75 

29 

29 


164 
118 
98 
75 
75 
29 
29 
18 


79.0 
75.4 
85.2 

132. 

187. 

151. 
98.0 
85.5 

228. 
61.1 
29.0 
26.2 


4,858 
4,188 
5,239 
7,865 

11,500 
8,985 
6,026 
6,257 

13,570 
3,757 
1,726 
1,611 


402 


103 


74,570 


Note.— Above  estimates  do  not  represent  total  flow  of  river.  See  Blacksmith  Fork  power  plant 
race  (pp.  34-35). 

BLlACKSMITH   fork  power  plant  rack,   near  hyrum,  UTAH. 

This  station  was  established  May  16,  1904,  for  the  purpose  of  ascertaining  the  amount 
of  water  diverted  around  the  regular  gaging  station  at  the  toilgate  and  thus  determining 
the  total  flow  of  the  stream  at  that  point.  It  is  located  about  600  feet  down  the  canyon 
road  from  the  toilgate  at  the  mouth  of  the  canyon,  about  200  feet  below  the  head  of  the 
canal  or  race,  and  about  500  feet  south  of  the  river  station. 

The  channel  is  straight  for  100  feet  above  and  200  feet  below  the  station.  Both  banks 
are  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is  of  gravel  and  is  appar- 
ently permanent,  except  for  probable  slight  changes  rear  the  edges.  The  depth  varies 
from  2  to  3  feet  and  the  velocity  from  2  to  3  ieet  per  second.  Practically  no  ice  forms  in 
the  channel  at  any  time. 
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Discharge  measurements  are  made  from  a  foot  plank  placed  across  the  stream  and  fas- 
tened at  the  ends  to  pieces  of  timber  buried  in  the  bank.  The  plank  is  marked  at  1-foot 
intervals.     The  initial  point  for  soundings  is  the  north  end  of  the  plank,  marked  zero. 

The  gage,  daily  readings  of  which  are  made  by  Uriah  Benson,  is  a  2  by  2}  inch  iron  bar 
driven  vertically  into  the  bed  of  the  stream,  supported  at  the  top  by  the  plank  from  which 
the  measurements  are  made,  and  graduated  by  means  of  punch  holes.  The  bench  mark 
is  a  point  on  a  projecting  rock  on  the  southeast  comer  of  a  rock  house  about  400  feet  north- 
west from  the  station.  It  is  marked  with  red  paint.  Elevation  above  zero  of  gage,  8.845 
feet. 

A  description  of  this  station,  gage  height,  and  discharge  data  and  rating  table  are  con, 
tained  in  Water-Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pp.  251-253. 

Discharge  measurements  of  Blacksmith  Fork  power  plant  race^  mar  Hyrum,  Utah,  in  1905. 


Date. 


Hydrographer. 


January  23 I  \V.  d.  Swendsen. 

October  28 ' do 


Width. 


Feet. 
12.0 
13.5 


Area  of 
section. 


Mean 
velocity. 


Gaaa 
heigh 


Dis- 
charge. 


Sauare     Feet  per  ' 
feet.        second. 


23 

281 


2.55 
3.02  I 


Secoftd' 
Feet.  feet. 

4.50  58 

4.90  83 


Daily  gage  height,  in  feet,  of  Blacksmith  Fork  power  plant  race  near  Hyrum,  Utah,  for  1906. 


Day. 


Jan.      Feb.      Mar.      Apr.     May.    June.    July.     Aug.     Sept. 


■  1 


1 4.  5 

2 4.5 

3 4.5 

4 4.45 

5 4.  45 

6 4.  45 

7 4.45 

8 4.45 

9 4.45 

10 4.5 

11 4.5 

12 4.5 

13 4.5 

14 4.5 

15 4.5 

16 1  4.5 

17 45 

18 4.5 

19 4.5 

20 4.5 

21 4.5 

22 4.5 

23 4.5 

24 4.5 

25 4.5 

26 4.5 

27 '  4.5 

28 4.5 

29 4.5 

30 4.5 

31 45 


4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.4 

4.4 

4.4 

4.4 

4.4 

4.5 

4.5 

4.5 

4.45 

4.45 

4.45 

4.45 

4.45 

4.45 

4.45 

4.45 

4.45 

4.45 

4.45 

4.5 


4.5 
4.5 
4.6 
4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4  5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.6 
4.6 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
4.5 


4.5 
4.5 
4.5 
4.5 
4.5 
4.6 
4  6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.7 
4.7 
4.7 
4.7 
4.8 
4.8 
4.8 
4.8 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 


4.5 
4.5 
4.5 
4.5 
4  5 
4.5 
4.4 
4.4 
4.4 
4  4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 


4.6 
4  6 
4.6 
4.6 
4.6 
4  6 
4  6 
4.6 
4.6 
4  5 
4.5 
4.5 
4.5 
4.5 
4.5 
4  4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4  4 
4.4 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 


4.6 

4.6 

4.0 

4.6 

4.6 

4.6 

4.6 

4.6 



4.6 

4.6 

4.6 

4.6 

4  6 

4.6 

4  6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

.... 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 



4.6 

4.6 

4.6 

4.6 

4.6 

4.5 

4  6 

4.6 

4.5 

4.6 

4.6 

4.4 

4.6 

4.5 

4.4 

4.6 

4.5 

4.4 

4.6 

4.5 

4.4 

4.6 

4.5 

4.4 

4.6 

4.4 

4.4 

4.6 

4.4 

4.4 

4.6 

4.4 

4.4 

4.6 

4.3 

4.4 

4.6 

4.3 

4.4 

4.6 

4.3 

4.4 

4.6 

4.3 

4.4 

4.6 

4.3 

4.4 

4  6 

Oct. 


4  4 
4.4 
4.4 
4  4 
4.4 
4  4 
4.4 
4  4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.7 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 


Nov. 


4.9 
4.9 
4  9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
•4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4  9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 


Dec. 


4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.5 
4.5 
4.5 
4.5 
4.6 
4.7 
4.6 
4.6 
4.5 
4.5 
4.5 
4.6 
4.6 
4.7 
4.7 
4  7 
4.8 
4.8 
4.8 
4.8 
4.8 


Note.— Flow  not  inftterially  alTecti'U  I'y  ice  conditions. 


Digitized  by 


Google 


WEBER    RIVER    BASIN. 


35 


Station  rating  table  for  Btacksmith  Fork  power  plant  race  near  Hyrum,  Utah,  from  January 

1  to  December  31,  1905. 


hellft.   i^^^-*'-^^-,   hSjt.  |l>i-harge.      ,^|f,.     Discharge. 


Fret. 
4.30 
4.40 


Second-feet. 
44 

51 


4.50 
4.(10 


—            



Second-feet. 

Feet. 

58 

4.70 

66 

4.80 

I     Gaee 
'   height. 


Second-feet. 
73 
80 


Discharge. 


Feet.     Second-feet: 
4.90 


Note.— The  above  table  Is  applicabio  only  for  open-channel  conditions.    It  is  based  on  eight  dis- 
charge measurements  made  during  1904-5.     It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Blacksmith  Fork  power  plant  race  near  Hyrum,  Utah,  for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August  1-30 

September  15-30 

October 

November 

December 

The  year. . 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

58 

54 

57.2 

3,517 

58 

51 

55.2 

3,066 

66 

58 

50.8 

3,677 

80 

58 

65.3 

3,886 

66 

51 

57.6 

3,542 

66 

51 

59.9 

3,564 

66 

66 

66.0 

4,058 

66 

44 

50.8 

3,558 

58 

51 

52.3 

1,659 

88 

51 

62.5 

3,843 

88 

88 

88.0 

6,236 

88 

58 

74.5 

4,581 

88 

51 

63.2 

44.190 

WEBKR  RIVER  BASIN. 


DKSC^RIPTIOX  OF  IIASIN. 


Weber  River  rises  on  the  northern  slope  of  the  Uinta  Mountains  and  flows  in  a  tortuous 
course  northwestward  into  Great  Salt  Lake. 

The  upper  portion  of  the  basin  is  very  rough.  The  highest  peaks,  reaching  an  elevation 
of  about  13,000  feet,  are  masses  of  sandstone  and  quartzite,  entirely  barren  of  vegetation 
and  covered  with  snow  for  almost  the  entire  year.  Farther  down  the  prevailing  formation 
is  limestone,  overlain  with  sandstone  and  conglomerate.  A  thin  layer  of  soil  covers  the 
basin  in  patches  and  supports  small  groves  of  fir  and  aspen.  There  are  no  extensive  forests, 
meadows,  or  marshes.  The  greater  part  of  the  precipitation  Ls  in  the  form  of  snow,  the 
melting  of  which  is  the  chief  source  of  the  spring  flood  and  early  summer  flow.  A  large 
part  of  the  normal  flow  is  derived  from  springs,  which  are  well  distributed  over  the  area. 
Numerous  tributaries,  all  short  and  confined  to  steep,  narrow  canyons,  enter  all  along  the 
course. 

Between  Oakley  and  Croyden  the  river  traversers  a  very  narrow  valley  comprising  irri- 
gated farms.  The  principal  formation  over  this  area  is  of  conglomerate  and  sandstone,  with 
but  little  loose  and  porous  overlying  soil  except  near  the  stream  bed,  where  the  deposit 
of  bowlders  and  soil  ranges  from  10  to  20  feet  in  depth.  The  chief  tributaries  in  this  stretch 
of  the  river  are  Beaver  Creek,  which  enters  from  the  south  about  6  miles  below  Oakley  and 
drains  a  rough  country  about  71  square  miles  in  extent;  Chalk  Creek,  from  the  east,  which 
drains  a' rough,  dry  country,  about  248  square  miles  in  area,  and  enters  the  Weber  15  miles 
above  Croyden;  and  Lost  Creek,  which  comes  in  from  the  east  at  a  point  about  one-half 
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mile  above  the  Devils  Slide  gaging  station  and  has  a  watershed  of  205  square  miles.  Gag- 
ing illations  are  maintained  near  the  mouth  of  Chalk  and  Lost  creeks. 

Between  Croyden  and  Plain  City  the  stream  flows  in  a  well-defined  channel  through  a 
comparatively  narrow,  steep  canyon,  with  occasional  stretches  of  narrow  valley  containing 
irrigated  farming  lands.  The  rock  is  a  porous  and  badl}"  fissured  sandstone  and  conglomer- 
ate, with  but  little  overlying  soil.  Near  the  mouih  of  the  canyon  the  material  is  a  ver}^ 
rough  but  compact  limestone.  East  Creek,  which  enters  near  Morgan,  discharges  but  little 
water  into  the  river,  as  its  flow  is  completely  controlled  by  a  storage  reservoir  about  5  miles 
above  its  mouth,  the  water  being  used  for  irrigation  in  the  Morgan  Valley,  through  which 
the  Weber  flows.  After  leaving  the  Wasatch  Range  the  Weber  enters  the  Great  Salt  Lake 
Valley,  through  which  it  flows  in  a  well-defined  channel  with  no  overflow. 

Ogden  River  joins  the  Weber  about  8  miles  above  Plain  City.  It  drains  a  rough  and 
rugged  limestone  area,  363  square  miles  in  extent,  in  the  western  slopes  of  the  Wasatch 
Range.  The  main  stream  and  its  numerous  short  tributaries  are  confined  to  steep,  narrow 
canyons.  The  entire  normal  flow  of  the  stream  is  diverted  for  irrigation  near  the  foot  of 
the  canyon  about  3  miles  above  the  mouth  of  the  river,  after  being  used  for  the  develop- 
ment of  power  by  the  Utah  Light  and  Railway  Company.  The  flood  and  winter  flow, 
therefore,  is  all  that  reaches  the  Weber,  except  for  a  small  amount  of  seepage  from  the 
irrigated  district.     The  city  of  Ogden  also  derives  iis  water  supply  from  Ogden  River. 

There  are  at  present  no  storage  reservoirs  on  the  Weber,  but  a  number  of  possibilities 
exist. 

WEBER  RIVER  NEAR  OAKLEY,  UTAH. 

This  station  was  established  October  22,  1904.  It  is  located  approximately  200  feet 
south  of  the  main  canyon  road,  about  3  miles  above  Oakley,  Utah,  and  is  above  all  diver- 
sions to  the  Kamas  prairie  region.  The  object  of  the  station  is  to  determine  the  amount 
of  water  available  for  diversion  through  the  low  Kamas  Pass  into  Provo  River,  which  is 
a  part  of  the  reclamation  scheme  in  the  development  of  the  Weber  River  project. 

Except  for  a  slight  depression,  which  probably  carries  a  small  amount  of  water  during 
extreme  floods,  there  is  but  one  channel  at  all  stages.  The  right  bank  for  about  200  feet 
from  the  main  channel  is  a  low,  wooded  bottom,  and  is  liable  to  overflow  at  extreme  high 
water;  the  left  bank  is  high  and  wooded.  The  bed  of  the  stream,  which  is  composed  of 
large  bowlders,  gravel,  and  soil,  is  very  rough,  but  thus  far  has  been  found  to  be  permanent. 
Ice  forms  during  December  and  January  to  a  sufficient  extent  to  render  open-channel  curves 
useless.  The  flow,  which  ranges  from  about  75  to  1,000  second-feet,  reaches  a  maximum 
during  May  and  a  minimum  during  the  winter  months.  The  velocity  ranges  from  4  to  7 
feet  per  second. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  marked  at 
4-foot  intervals  with  paint,  the  anchor  bolt  which  supports  the  cable  on  the  left  bank  being 
the  initial  point.  A  guy  lino  stretched  across  the  stream  about  40  feet  above  the  gaging 
s(  ction  is  found  useful  at  all  stages. 

The  gage,  which  is  read  daily  by  John  Franson,  a  farmer,  is  of  the  inclined  type  and 
consists  of  three  sections  of  2-foot  by  one-half  inch  iron,  fastened  to  the  solid  limestone 
ledge  by  means  of  bolts  set  in  cement.  It  is  graduated  with  chisel  marks  and  paint  to  read 
vertically.  The  l>ench  mark  is  a  United  States  Geological  Survey  standard  metallic  plug, 
set  in  the  ledge  0.5  foot  from  the  anchor  bolt  used  as  initial  point  for  soundings;  elevation 
above  zero  of  gage,  14.79  feet. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pp.  253-254. 
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Discharge  measuremerUs  of  Weber  River  near  Oakley,  Utah,  in  1906. 


Date. 

Hydrographer. 

Width. 

March  9 

W.  0.  Swendsen 

Feet. 
41 
41 
47 
51 
49 
42 
42 

March  9 

do 

May  1 

do 

June  16 

do 

June  27. . . . 

-     .do 

.\UgU9t  8 

August  18 

C.  Tanner 

W.  D.  Beers 

Area  of 
section. 

Mean 
velocity. 

Qage 
height. 

Dls- 
chaige. 

'J^" 

Feet  per 
second. 

Feet. 

Second- 
feet. 

55 

1.13 

4.10 

63 

55 

1.17 

4.10 

65 

91 

2.65 

4.92 

2A3 

137 

5.75 

6.00 

787 

116 

3.34 

5.30 

389 

57 

1.26 

4.20 

72 

62 

1.10 

4.18 

68 

Daily  gage  height,  in  feet,  of  Weber  River  near  OakUy,  Utah,  for  1906. 


Day. 

Jan. 

Feb.  j  Mar. 

Apr. 

4.15 

4.15 

4.2 

4.25 

4.3 

4.35 

4.35 

4.4 

4.4 

4.35 

4.3 

4.3 

4.3 

4.3 

4.35 

4.35 

4.35 

4.4 

4.45 

4.45 

4.  45 

4.45 

4.55 

4.0 

4.G5 

4.  75 

4.H 

4.85 

4.0 

4.9 

1 

May. 

1 

4.05       4.1 

4.95 

2 

5.05 

3 

1 

5.05 

4 

5.4 

t 

4.9 

6 

4.8 

6 

1 

4.7 

7 1 

4.75 

8 

4.05      -- 

4.8 

9 

4.1 
4.1 
4.1 
4.15 

4.8 

10 

4.75 

11 

4.7 

47 

12 

4.7 

13 

4.15 

4.15 

4.15 

4.15 

4.15 

4.2 

4.2 

4.7 

14 

4.7 

15 

5.1 

4.7 

16 

4.8 

17 

5.0 

18 

19 

4.5 



5.2 
5.3 

20 ' 

4.2 

4.2 

4.2 

4.  15 

4.15 

4.15 

4.15 

4.15 

4.15 

5.3.5 

21 

5.4 

22 

4.3 

5.  (i5 

23 

5.7 

24 

5.7 

25 i     4.05 

26 - 



5.7 
5.  75 

27 

5.  75 

28 

5.  75 

29               

4.15 
4. 15 

5.8 

30                          ! 

5.85 

31 ... 

.,5 

5.  HTi 

1 

, 

June. 

July. 

Aug. 
4.3 

Sept. 

Oct. 

Nov. 

Dec. 

6.0 

1 
5.0 

4.05 

4.35 

4.15 

4.05 

6.15 

4.95 

4.3 

4.05 

4.3 

4.15 

4.0 

6.3 

4.9 

4.3 

4.05 

4.3 

4.15 

4.0 

6.4 

4.3 

4.05 

4.25 

4.15 

4.0 

6.45 

4.8 

4.3 

4.05 

4.25 

4.15 

6.5 

4.75 

4.3 

4.05 

4.2 

4.15 

4.1 

6.6 

4.75 

4.3 

4.1 

4.2 

4.15 

4.2 

7.0 

4.7 

4.2 

4.1 

4.2 

4.1 

6.8 

4.7 

4.2 

4.1 

4.2 

4.1 

4.8 

6.3 

4.7 

4.2 

4.1 

4.2 

4.1 

6.25 

4.65 

4.2 

4.1 

4.2 

4.1 

6.3 

4.65 

4.2 

4.1 

4.2 

4.1 

6.3 

4.6 

4.2 

4.1 

4.2 

4.1 

5.15 

6.3 

4.6 

4.2 

4.1 

4.2 

4.1 

6.25 

4.65 

4.15 

4.1 

4.2 

4.1 

6.0 

4.15 

4.1 

4.2 

4.1 

4.6 

5.9 

4.55 

4.15 

4.1 

4.2 

4.1 

5.7 

4.55 

4.15 

4.1 

4.2 

4.1 

5.7 

4.55 

4.15 

4.1 

4.2 

4.1 

5.8 

4.5 

4.15 

4.1 

4.2 

4.1 

4.75 

5.75 

4.5 

4.15 

4.1 

4.2 

4.1 

5.75 

4.5 

4.1 

4.1 

4.2 

4.1 

5.7 

4.5 

4.1 

4.1 

4.2 

4.1 

4.85 

5.6 

4.45 

4.1 

4.1 

4.15 

4.1 

5.55 

4.4 

4.1 

4.1 

4.15 

4.1 

5.4 

4.35 

4.1 

4.1 

4.1 

4.1 

5.3.5 

4.35 

4.1 

4.1 

4.1 

4.1 

5.25 

5.35 

4.3 

4.1 

4.1 

4.1 

5.2 

4.3 

4.1 

4.2 

4.15 

4.1 

5.1     , 

4.3 
4.3 

4.1 
4.1 

4.35 

i 

4.15 
4.15 

4.1 

5.1 

Note. — Ice  conditions  January,  February,  and  December  noted  on  observer's  records  as  follows: 

January  4,  loe  at  banks;  river  open  in  the  center. 

January  11,  ice  I  foot  thick  at  banks;  0.5  foot  thick  in  the  center. 

January  18,  ice  broken  up. 

January  25,  river  clear. 

February  1 ,  river  clear. 

February  8,  ice  at  banks;  river  open  In  the  center. 

February  15,  ice  0.5  foot  thick  at  banks;  0.25  foot  thick  in  the  center. 

February  22,  ice  broken  up. 
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March  1 ,  river  clear. 

December  2,  Ice  0.3  foot  thick  at  banks. 

The  following  thicknesses  of  ice  were  rPcorde<l  during  December: 


December  9.. 
December  13. 
December  16. 
December  20. 


Feet. 
..  0.7 
..  .5 
..  .6 
..      .6 


December  23. 
December  27. 
December  30. 


Feet. 
..  0.7 
..  .8 
..  1.15 


Observer  reports  no  anchor  ice  during  December. 

Gage  readings  during  December  are  to  the  surface  of  the  water  in  a  hole  cut  in  the  ice. 

Station  rating  table  for  Weber  River  near  Oakley,  Utahyfrom  October  23 ^  1904.,  to  December 

31,  1905. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

1 
Discharge. 

Second-feet. 

height. 

Discharge. 

heigSt. 
Feet. 

DIschargr. 
Second-feet. 

Feet. 

Feet. 

Feet. 

Second-feet. 

4.00 

46    1 

4.80 

209             5.W 

542 

6.40 

l,(Ni<i 

4.10 

58 

4.90 

241 

5.70 

597 

6.50 

1,145 

4.20 

73 

5.00 

275 

5.80 

65.'» 

6.60 

1,227 

4.30 

90 

5.10 

312 

5.90 

716     I 

6.70 

1,312 

4.40 

109 

5.20 

352 

6.00 

780 

6.80 

1,400 

4.50 

130 

5.30 

395 

6.10 

847 

6.90 

1,490 

4.60 

154 

5.40 

441              6.20 

917 

7.00 

1,580 

4.70 

180 

5.50 

490              6.30 

990    i 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  eight  discharge 
me>asurements  made  during  1904-5.    It  is  well  denned  l)otween  gage  heights  4  feet  and  6  feet. 

Estimated  monthly  dincharge  of  Weber  River  near  Oakley,  Utah,  for  1904  o.^  1905. 


Month. 


October  23-31 . . . 
November  1-26. 


1905. 


March 

April 

May 

June 

July 

August 

September. 

October 

November. . 


The  period  (1905). 


Discharge  in  seeond-foet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acrc-feet. 

82 

82 

82.0 

1,464 

100 

66 

72.1 

3,718 

73 

58 

64.3 

3,954 

241 

66 

124 

7,379 

686 

180 

372 

22,870 

1,580 

312 

808 

48,080 

275 

90 

156 

9,592 

90 

58 

70.4 

4,329 

100 

52 

58.9 

3,505 

100 

58 

73.0 

4,488 

66 

58  1          59.9 

3,564 

1 

107,800 

1 

Note.— Tec  conditions  November  27, 1904,  to  February  28, 1905,  and  December  2-31, 1905.  Discharge 
interpolated  on  days  when  gage  was  not  read. 

WEBER  RIVEU  NKAR  CROYDEN,  FTAH. 

This  station  was  established  February-  1,  1905.  It  is  located  about  1}  miles  west  of  the 
town  of  Croyden,  one-fourth  mile  below  the  junction  of  Lost  Creek  and  Weber  River, 
about  three-fourths  mile  up  the  river  from  Croyden  station  on  the  Union  Pacific  Railroad, 
and  10  miles  down  the  river  from  the  town  of  Echo,  just  below  the  narrow  canyon  at 
the  lower  end  of  Henefer  Valley. 
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The  station  is  important  as  showing  the  amount  of  water  available  for  storage  in  the 
Uenefer  basin,  about  2  miles  above  the  station,  the  development  of  which  is  a  part  of  the 
reclamation  scheme  on  the  Weber  River  project.  The  winter  records  will  Im*  of  special 
value,  since  the  entire  winter  flow  of  the  stream  is  at  present  discharged  as  waste  into 
Great  Salt  Lake. 

The  channel  is  straight  for  about  1,000  feet  above  and  700  feet  below  the  station.  Both 
banks  are  sloping  and  suflSciently  high  to  prevent  overflow.  The  bed  of  the  stream  is  of 
small,  compact  gravel  and  soil  and  is  smooth  and  permanent.  The  velocity  is  moderate 
and  uniform.  The  stream  is  shallow,  especially  during  low  water,  the  depth  seldom 
exceeding  3  feet.  There  is  a  free  flow,  no  obstruction  to  gage  readings  or  dischai^ge 
measurements  existing.    Information  as  to  winter  conditions  is  as  yet  rather  indefinite. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  marked 
at  5-foot  intervals,  the  west  face  of  a  tree  to  which  the  east  end  of  the  cable  is  attached 
being  the  initial  points  for  soundings. 

The  gage,  which  is  read  daily  by  Isaiah  Stewart,  a  farmer  who  lives  about  300  feet  from 
the  station,  is  an  inclined  piece  of  4  by  4  inch  fir,  fastened  to  vertical  posts  near  the  water's 
edge  and  to  a  large  cottonwood  tree  on  the  right  bank  about  75  feet  above  the  cable.  It  is 
graduated  to  read  vertically.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  3-inch 
metal  post  set  3)  feet  in  the  ground  on  the  bank  20  feet  north  from  the  gage ;  elevation 
above  datum  of  gage,  8.41  feet;  (2)  a  30-penny  nail  driven  in  the  tree  which  supports  the 
upper  end  of  the  gage;  elevation  above  gage  datum,  7.87  feet. 

Results  of  discharge  measurements  at  this  station  are  contained  in  Water-Supply  Paper 
No.  133  of  the  United  States  Geological  Survey,  page  364. 

Discharge  measurements  of  Weber  River  near  Croyilon,  Utah,  in  1005. 


Date. 

Hydrographer. 

Width. 

Feet. 
90 
95 
102 
100 
91 
89 
91 

Area  of 
section. 

Mean 
velocity 

Feet  per 
second. 

2.04 

2.67 

3.73 

4.10 

2.45 

.92 

1.76 

Gace 
height. 

Dis- 
charge. 

January  31«... 

W.  0.  Swendsen 

95 
126 
192 
213 
113 
56 
88 

Feet. 
1.90 
2.22 
2.85 
3.05 
2.10 
1.40 
1.75 

Second- 
feet. 

193 

March? 

do 

337 

May  2 

...  do 

703 

June  17 

do 

875 

June  28 

do 

277 

August  19 

November  16 , . 

W.  D.  Beers 

51 

W.  G.  Swendsen 

155 

o  Measurement  made  by  wading. 
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DaUy  gage  Tteight,  in  feet,  of  Weber  River  near  Croydon^  Utah,  for  1905. 


Day. 


Jan. 


Feb. 

1.95 
1.95 
1.95 
.95 


5 

10 

6 

1.9 

7 

1.9 

8 

1.9 

9 

18.^ 

10 

1.8 

11 

1.8 

12 

1.65 

13 

1.65 

14 

1.65 

15 

1.65 

16 

1.65 

17 

1.8 

18 

1.8 

19 

1.8 

20 

1.8 

21 

'  1.8 

22 1 

1.8 

23.                         ' 

1.9 

24 .... 

1.9 

25 

1.95 

26 t 

1.95 

27 1 

1.95 
1.95 

28 

29 

30 

1 

31 

1.9     1 

Mar. 

1.95 

1.95 

2.0 

2.1 

2.2 

2.1 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.05 

2.05 

2.0 

2.0 

1.95 

2.0 

2.1 

2.05 

2.0 

1.95 

1.9 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 


Apr. 

1.95 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

2.2 

2.3 

2.25 

2.2 

2.15 

2.15 

2.2 

2.25 

2.3 

2.3 

2.4 

2.6 

2.4 

2.2 

2.3 

2.3 

2.4 

2.6 

2.7 

2.6 

2.6 


May.  I  June.    July.  '  Aug.  i  Sept.     Oct. 


2.65 
2.8 
2.75 
2.6 
2.6 
2.55 
2.5 
2.45 
2.5 
2.5 
2.4 
2.4 
2.4 
2.35 
2.3 
2.3 
•2.3 
2.4 
2.6 
2.7 
2.8 
2.95 
2.95 
2.95 
2.9. 
2.85 
2.85 
2.8 
2.8 
2.75 
2.75 


2.85 

1.9 

1.4 

1.4 

1.65 

1.8 

1.8 

3.0 

1.9 

1.4 

1.4 

1.65 

1.8 

1.8 

3.1 

1.85 

1.4 

1.45 

1.65 

1.8 

1.85 

3  55 

1.8 

1.4 

1.45 

1.6 

1.8 

1.8 

3.6 

1.75 

1.4 

1.5 

1.6 

1.8 

1.7 

3.35 

1.7 

1.4 

1.5 

1.6 

1.8 

1.6 

3.3 

1.65 

1.4 

1.5 

1.6 

1.8 

1.65 

3.9 

1.6 

1.4 

1.5 

1.6 

1.8 

1.7 

3.9 

1.55 

1.4 

1.5 

1.6 

1.8 

1.7 

3.9 

1.5 

1.4 

1.5 

1.6 

1.8 

1.7 

3.4 

1.5 

1.5 

1.5 

1.6 

1.8 

1.65 

3.4 

1.5 

1.5 

1.5 

1.6 

1.75 

1.6 

3.4 

1.5 

1.5 

1.5 

1.6 

1.75 

1.6 

3.45 

1.5 

1  4 

1  5 

1.6 

1.75 

1.6 

3.5 

1.5 

1.4 

1.5 

1.6 

1.75 

1.6 

3.5 

1.5 

1.4 

1.5 

1.6 

1.75 

1.65 

3.0 

1.55 

1.4 

1.5 

1.6 

1.8 

1.6 

2.9 

1.75 

1.4 

1.5 

1.6 

1.8 

1.6 

2.8 

1.9 

1.4 

1.5 

1.6 

1.8 

1J5 

2.7 

1.9 

1.4 

1.5 

1.6 

1.8 

1.6 

2.7 

1.9 

1.4 

1.5 

1.6 

1.8 

1.6 

2.65 

1.9 

1.4 

1.5 

1.7 

1.85 

1.5 

2.6 

1.8 

1.4 

1.5 

1.75 

1.8 

1.6 

2.6 

1.8 

^■\ 

1.5 

1.75 

1.8 

1.5 

2.4 

1.8 

1.4 

1.5 

1.75 

1.8 

1.6 

2.3 

1.6 

1.4 

1.5 

1.75 

1.75 

1.7 

B.2 

1.5 

1.4 

1.5 

1.75 

1.8 

1.6 

2.0 

1.45 

1.4 

1.5 

1.75 

1.8 

1.6 

2.0 

1.4 

1.4       1.55 

1.75 

1.8 

1.6 

1.95 

1.4 

1.4       1.7 

1.8 

1.75 

1.6 

1.4 

1.4    

1.8 

1.6 

part  o 

the  M 

inter  r 

nonths 

but  n 

ot  enoi 

jgh  to 

Nov.     Dec. 


Note.— Narrow  strip  of  ice  along  edges  during 
materially  affect  the  flow. 

Station  rating  tahh  for  Weber  River  near  Croydon,  Utah,  from  January  SI  to  December  31, 

1905. 


Gage 
height. 

Discharge. 

1     Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Feet. 

Dischar^. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Second-feet. 

1.40 

50 

2.10 

274 

2.80 

673 

3.40 

1,160 

1.50 

73 

2.20 

319 

2.90 

745 

3.50 

1,250 

1.60 

99 

2.30 

368 

3.00 

820 

3.60 

1,345 

1.70 

128 

2.40 

422 

3.10 

900 

3.70 

1,445 

1.80 

160 

2.50 

480 

3.20 

985 

3.80 

1,545 

1.90 

195 

2.60 

541 

3.30 

1,070 

3.90 

1,650 

2.00 

233 

2.70 

1 

(i05 

Note.— The  above  table  is  applicable  only  for  open  channel  conditions.    It  Is  based  on  seven  di»- 
charge  measurements  made  during  1905.    It  is  well  defined  Ixjtween  gage  heights  1.4  feet  and  3.1  feet. 
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Estimated  monthly  discharge  of  Weher  River  near  Croydon,  Utah,  for  1905. 


Month. 


Discharge  in  s<'con(J-f«*et. 


February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December. . 


Maximum.    Minimum. 


The  period . 


214 
319 
G05 
782 
,650 
195 
73 
128 
160 
178 
178 


114 
11)5 
214 
368 
214 
50 
50 
50 
99 

i« 

73 


Mean. 


175 
246 
346 
574 
876 
119 

52.2 

73 
115 
157 
112 


Total  in 
acrw-feet. 


9,719 

15,130 

20,590 

35,290 

52,130 

7,317 

3,210 

4,344 

7,071 

9,342 

6,887 


171,000 


Note.— See  note  to  gage-height  table,  p.  40. 

WEBER  RIVER  NEAR  PLAIN  CITY,  ITTAH. 

This  station  was  established  in  1903  by  the  State  of  Utah,  under  the  direction  of  the 
State  engineer,  and  was  maintained  under  his  direction  until  May  14,  1905,  when  it  was 
taken  up  by  the  United  States  Geological  Survey  with  the  stipulation  that  the  expense  of 
daily  gage  readings  should  be  defrayed  by  the  State.  It  is  located  at  the  Plain  City  and 
West  Weber  highway  bridge,  about  10  miles  west  of  Ogden,  on  the  main  road  leadmg  to 
Plain  City  and  West  Weber,  below  all  points  of  diversion  from  and  inflow  to  the  stream. 

The  station  is  important  as  showing  the  amount  of  water  dischai^ged  by  the  stream  into 
Great  Salt  Lake,  information  necessary  to  the  adjudication  of  water  rights  on  the  Ogden 
and  Weber  rivers. 

Both  banks  are  abrupt  and  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream 
is  composed  of  clay,  sand,  and  gravel  and  is  comparatively  smooth,  but  it  is  liable  to  shift 
during  flood  seasons.  At  normal  stages  the  stream  is  sluggish,  but  at  high  water  the  veloc- 
ity ranges  from  2  to  3.5  feet  per  second.  The  discharge  at  this  point  may  vary  from  5,500 
second-feet  during  the  spring  flood  to  almost  nothing  during  summer,  when  the  entire  flow 
is  diverted  above  for  irrigation,  that  passing  the  station  being  merely  seepage  from  the 
irrigated  lands  tributary  to  the  stream.     Information  as  to  ice  conditions  is  as  yet  indefinite. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge,  which  is  a  two- 
span  steel  truss  structure,  with  a  center  pier  of  two  metallic  cylindrical  caissons  4  feet  in 
diameter  and  filled  with  concrete.  The  floor  railing  of  the  bridge  is  marked  at  5-foot 
intervals,  beginning  at  a  zero  mark  which  is  coincident  with  the  north  face  of  the  south 
abutment,  this  being  the  initial  point  for  soundings. 

The  upstream  face  of  the  center  bridge  pier  is  graduated  to  feet  and  tenths,  marked  with 
white  paint,  and  forms  the  gage,  which  is  read  daily  by  David  O.  Wadman.  No  bench 
marks  have  yet  been  established. 

Discharge  measurements  of  Weber  River  -near  Plain  City,  Utah,  in  1905. 


Date. 


May  13 

May  18 

September  8  a. 
November  17  . 


Hydrographer. 


C.  Tanner 

W.  G.  Swendsen . 

A.  B.  Larson 

W.  G.  Swendsen. 


Width. 


Feet. 
127 
132 
19 
105 


Area  of        Mean 
section,     velocity. 


Square 
feet. 

564 

789 

5.1 

110 


Feet  per 
second. 

2.45 

2.40 

.92 

1.04 


Gage 
height. 


Feet. 
8.30 
9.30 
2.80 
4.00 


Dili- 
charge. 


Second- 
feel. 

1,382 

1.K94 

4.; 

115 


a  Measurement  nunle  100  feet  below  station. 
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STREAM   MEASUREMENTS    IN    1905,   PART    XII. 
Daily  gage  height,  in  feet,  of  Weber  River  near  Plain  Cityy  Utah,  for  1905. 


Day. 


May.      June.  !   July. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
3D. 
31. 


8.3 

8.3 

8.2 

8.3 

8.6 

9.1 

9.8 

9.8 

10.1 

9.8 

1.4 

1.0 

;.4 

.0 

.0 

.9 

.9 

7.4 

7.0 


9.4 

5.1 

9.0 

4.9 

8.4 

4.5 

8.0 

4.3 

8.0 

4.0 

7.9 

3.4 

7.9 

3.0 

3.2 
3.1 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2,8 
2.8 
2.8 


Aug. 

2.8  I 

2.8  I 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 


Sept. 


Oct.       Nov. 


2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.9 
2.9 
3.2 
3.2 
3.2 
3.1 
3.1 
3.1 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 


3.2 
3.3 
3.3 
3.4 
3.3 
3.2 
3.1 
3.2 
3.2 
3.3 
3.3 
3.2 
3.1 
3.1 
3.1 
3.2 
3.2 
3.2 
3.3 
3.3 
3.4 
3.4 
3.6 
3.5 
3.6 
3.7 
3.7 
3.8 
3.9 
4.0 
4.1 


4.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.2 
4.2 
4.3 
4.4 
4.5 
4.5 
4.5 
4.5 
4.5 


Dec. 


4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.6 
4.6 
4.6 
4.7 
4.7 
4.7 
4.7 
4.7 
4.8 
4.8 
4.9 
4.9 
4.S 
4.9 
5.0 
5.0 
5.0 
5.0 
5.0 
5.1 
5.1 
5.1 
5.1 


Note.— Stream  probably  frozen  after  December  17. 
Station  rating  table  for  Weber  River  near  Plain  City,  Utah,  from  May  IS  to  December  SI,  1905. 


Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

he'ight. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Secoml-fcet. 

Fen. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.80 

5 

j        4.30 

158 

5.80 

483 

7.40 

1,007 

2.90 

8 

'        4.40 

174 

5.90 

511 

7.60 

1,088 

3.00 

13 

4.50 

191 

6.00 

540 

7.80 

1,173 

3.10 

19 

4.60 

209 

6.10 

569 

aoo 

1,260 

3.20 

26 

'        4.70 

228 

6.20 

599 

8.20 

1,348 

3.30 

34 

4.80 

248 

6.30 

629 

a40 

1,438 

3.40 

43 

4.90 

269 

6.40 

660 

8.60 

1,530 

3.50 

53 

5.00 

m  \ 

6.50 

691 

8.80 

1,624 

3.60 

64 

5.10 

312 

6.60 

723 

9.00 

1,720 

3.70 

76 

5.20 

334 

6.70 

755 

9.20 

1,817 

aso 

88 

5.30 

357 

6.80 

788 

9.40 

1,916 

3.90 

101 

5.40 

381 

a90 

822 

9.60 

2,016 

4.00 

115 

5.50 

405 

7.00 

867 

9.80 

2,117 

4.10 

129 

5.60 

430 

7.20 

930 

10.00 

2,220 

4.20 

143 

5.70 

456 

The  above  table  is  applicable  onlv  for  open-channel  conditions.    It  is  based  on  four  discharge  meas- 
urements made  during  1905  and  the  form  of  the  1903-4  curve.    It  is  well  defined. 
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Estimated  monthly  discharge  of  Weber  Rh^r  near  Plain  City,  Utah,  for  1905. 


May  13-31. 

June 

July 


August 

September...;. 

October 

November 

December  1-17. 


Month. 


Dischargo  In  second-feet. 


Maximum.    Minimum.      Mean. 


2,272 
1,007 
26 
5 
26 
129 
191 
248 


Tbe  period. 


857 
13 
5 
5 
5 
19 
129 
191 


1,544 
501 
8.3 
5.0 
12.9 
45.4 
148 
208 


Total  in 
acre-feet. 


58,190 

29,810 

510 

307 

768 

2,792 

8,807 

7,014 


108,100 


L.OST  CREKK  NEAR  CROYDEN,  UTAH. 

Lost  Creek,  which  enters  Weber  River  near  the  town  of  Croyden,  drains  an  area  of  205 
square  miles.  The  basin  is  generally  rough  and  barren,  the  rocks  being  conglomerate  and 
sandstone,  with  a  few  outcropping  ledges  of  loose,  porous  limestone  and  but  a  thin  layer 
of  soil.  The  stream  flows  for  the  most  part  in  a  narrow  canyon,  with  occasional  small 
flats  devoted  to  irrigated  farms.  Near  the  head  the  creek  receives  numerous  tributaries, 
all  short  and  confined  to  steep,  narrow  canyons.  The  normal  flow  comes  principally  from 
springs,  well  distributed  over  the  entire  watershed,  but  the  spring  flood  is  caused  by  the 
melting  of  snow,  which  forms  the  greater  part  of  the  precipitation.  There  are  no  forests, 
swamps,  or  meadows  along  the  stream.  A  few  undeveloped  storage  sites  exist  in  the  upper 
portion  of  the  basin. 

The  station  was  established  February  3,  1S05.  It  is  located  about  150  feet  above  the 
junction  of  Lost  Creek  with  Weber  River,  about  10  miles  down  Weber  River  from  Echo, 
and  about  1  \  miles  west  of  the  town  of  Croyden  on  the  main  road  up  Lost  Creek.  The 
data  derived  are  of  value  in  connection  with  the  amount  of  water  to  be  diverted  into  the 
Henefer  reservoir. 

The  channel  is  slightly  curved  for  about  100  feet  above  and  75  feet  below  the  station. 
The  right  bank  is  steep  and  high;  the  left  bank  is  sloping  and  near  the  channel  is  suffi- 
ciently high  to  prevent  overflow,  but  about  50  feet  back  there  is  an  old  channel,  originally 
occupied  by  the  stream,  which  may  contain  some  water  during  extreme  floods.  The  bed 
of  the  creek  is  composed  of  gravel  and  sand  and  is  liable  to  shift  at  flood  stages.  A  slight 
raise  in  the  bed  about  20  feet  below  the  gage  causes  a  small  riffle.  The  velocity  is  mod- 
erate and  fairly  uniform. 

Dischaige  measurements  are  made  by  wading.  The  section  is  located  about  20  feet 
above  the  gage  and  is  marked  by  a  4  by  4  inch  by  2-foot  stake,  the  initial  point  for  sound- 
ings, driven  into  the  right  bank  about  6  feet  from  the  edge. 

The  gage,  which  is  read  daily  by  Isaiah  Stewart,  a  farmer,  is  an  inclined  4  by  4  inch  by 
12-foot  piece  of  Oregon  fir,  fastened  to  vertical  posts  embedded  in  the  right  bank.  As 
the  bank  is  composed  of  loose  gravel  and  sand  the  permanency  of  the  gage  is  uncertain. 
The  bench  mark  is  a  3-inch  metallic  post,  set  3J  feet  in  the  ground  at  a  point  50  feet  north 
fast  of  the  gage  and  15  feet  northwest  of  the  initial  stake;  elevation  above  gage  datum 
^.7\  feet. 
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Discharge  measurements  of  Lost  Creek  near  Croyden,  TJiahj  in  1905. 


Date. 


February  2 . 

M»y2a 

Jinie28 

August  19.. . 


Hydrographer. 


W.  G.  Swendseii. 

do 

.....do 

W.D.  Beers 


Width. 


Feet. 
30 

27 
26 
20 


Area  of       Mean 
section,     velocity. 


Square 
feet. 

24 

72 

15 

12 


Feet  per 
second. 

1.00 

2.53 

1.00 

.82 


Gage 
leight. 


bcigl 


I      Dis- 
cbarge. 


Feet. 
2.85 
3.50 
2.68 

.  2.60 


Second- 
feet. 

24 

181 

15 

10 


Day. 


o  Gaging  made  at  bridge. 
Daily  gage  height,  in  feet,  cf  Lost  Creek  near  Croyden,  Utah,  for  1905. 


Feb. 


I 

2 

2.85 

3 

2.85 

A 

2.85 

5 

2  8 

6 

2.8 

7 

2.8 

8 

2.8 

9 

2.8 

10 

2.8 

1 1 

2  8 

12 

2.7 

13 

2.7 

14 

2.75 

15 

2.75 

16 

2.75 

17 

2.8 

18 

2.8 

19 

2.8 

20 

2.8 

21 

2.8 

22 

2.8 

23 

2.85 

24 

2.85 

25 

2.85 

26 

2.85 

27 

2.85 

28 

2.85 

29 

30 

31 

Mar. 


2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2  85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2  85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 


Apr. 


2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2  9 

3.0 

2.95 

2.95 

2.9 

2.« 

2.9 

2.9 

3.0 

3.0 

3.0 

3.0 

3.1 

3.05 

3.0 

3.1 

3.1 

3.15 

3.2 

3.3 

3.3 

3.3 


May. 

June. 

July. 

3.4 

2.75 

2.7 

3.5 

2.75 

2.7 

3.45 

2.75 

2.7 

3.35 

2.75 

2.7 

3.3 

2.75 

2.7 

3.3 

2.75 

2.7 

3  25 

2.75 

2.7 

3.2 

2.8 

2.7 

3.25 

2.8 

2.65 

3.25 

2.8 

2.6 

3.2 

2.8 

2  6 

3.2 

2.75 

2.6 

3.2 

2.75 

2.6 

3.2 

2.75 

2.6 

3.2 

2.75 

2.6 

3.2 

2.75 

2.6 

3.2 

2.75 

2.6 

3.25 

2.75 

2.6 

3.3 

2.75 

2.6 

3.3 

2.75 

2.6 

3.3 

2.7 

2.6 

3.35 

2.7 

2.6 

3.35 

2.7 

2.6 

3.35 

2.7 

2.6 

3.3 

2.7 

2.6 

3.2 

2  7 

2.6 

3.2 

2.7 

2.6 

2.8 

2.7 

2.6 

2.8 

2.7 

2.6 

2.8 

2.7 

2.6 

2.75 

2.6 

Aug.       Sept. 


2  6 
2.6 
2.6 
2.C 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 


2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 


Oct. 

2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.65 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.65 
2.55 
2.55 
2.55 
2.55 
2  55 
2.55 


Nov.   I    Dec. 


! 


2.55 

2.55 

2.55 

2.55 

2.55 

2.65 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.65 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2  6 

2.6 


2.6 

2.65 

2.65 

2.55 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.(5 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 


Note.— Open-channel  conditions  throughout  the  year. 
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CHALK  CREEK  AT  COAI^V^IL-LE,  UTAH. 

Chalk  Creek  joins  Weber  River  at  Coalville.  Its  basin  is  rough  and  barren,  the  rocks 
being  chiefly  sandstone  and  conglomerate,  with  but  little  overlying  soil.  Small  springs 
scattered  over  the  entire  area  furnish  the  principal  part  of  the  normal  flow,  while  the  spring 
and  flood  run-off  is  derived  from  melting  snow.  The  stream  has  few  tributaries.  There  are 
no  swamps,  meadows,  or  forests  in  the  area.  Small  tracts  of  irrigated  lands  lie  near  the 
mouth  of  the  canyon.  The  water  supply  of  the  town  of  Coalville  comes  mostly  from  this 
stream. 

The  gaging  station  was  established  October  23, 1904.  It  is  located  at  a  foot  bridge  on  the 
main  road  leading  north,  one-eighth  mile  from  the  county  court-house  at  Coalville. 

The  channel  is  slightly  curved  and  somewhat  irregular  for  about  150  feet  above  the  sta- 
tion. Below  it  is  wider  and  is  straight  for  about  100  feet.  Both  banks  are  sufficiently  high 
to  prevent  overflow.  The  bed  of  the  stream  is  composed  of  small  cobbles  and  is  somewhat 
rough,  but  apparently  permanent.  There  is  but  one  channel  at  all  stages,  broken  during 
high  water  by  the  supporting  piles  of  the  bridge.  The  velocity  is  moderate  and  the  stream 
shallow. 

Discharge  measurements  are  made  from  the  foot  bridge.  The  initial  point  for  soundings 
is  the  zero  mark  near  the  left  end  of  the  bridge. 

The  gage,  which  is  read  daily  by  Miss  Eva  Rces,  consists  of  a  vertical  staff  attached  to  a 
pile  near  the  right  bank  of  the  stream.  The  bench  mark  is  a  cut  on  the  south  comer  of  the 
stone  abutment  of  the  highway  bridge;  elevation,  0.00  feet  above  gage  datum. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pp.  254-255. 

Discharge  measurements  of  ChaVc  Creek  at  Coalville,  Utah,  in  1906. 


Date. 

Hydrographer. 

Width. 

Feet. 
34 
44 
32 
38 

Are^of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 
1.42 
2.25 
1.86 
1.50 

Dis- 
charge. 

March  8 

W.  G.  Swendaen 

Square 

21 
64 
42 
28 

Feet  per 
second. 

0.77 

2.45 

1.58 

.80 

Second- 
feet. 

16 

May  1 

do 

154 

June  16 

do 

67 

June  27 

do 

22 
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STREAM   MEASUREMENTS   IN    1905,  PART    XII. 
Daily  gage  height,  in  feet,  of  Chalk  Creek  at  CoalxiUe,  Utah,  for  1905. 


Day. 
1 

Jan. 

Feb. 

1.5 
1.5 

1.5 

Mar. 
1.5 

2 

1.55 

3 

1.55 

4 

1.52 

5 

1.52 

6 

1.5 

7 

1.52 

8 

1.42 

9 

1.5 

10 

1.5 
1.5 

1.5 

11 

1.54 

12          .       . 

1.54 

13 

1.54 

14 

1.5 

1.56 

15 

1.54 

16 

1.56 

1.5 
1.5 

1.55 

18 

1.51 
1.52 

1.58 

19 

,..« 

20 

1.6 

21 

1.52 

1.57 

22 

1.5 

23. 
24. 
25. 
26. 
27. 
28. 
29 
30. 
31. 


1       1.5 



1       1.5 

1.5           1.5 
1.5 

"":"'::r"\::::::\  \.]. 

1.5    ' 



1 



1.5      

1.5      

1 

1.62 

1.6 

1.52 

1.56 

1.5.5 

1.5 

1.53 

1.6 

1.6 


May. 

June. 
2.38 

July. 

Aug. 
1.2 

Sept. 
1.13 

Oct. 
1.37 

Nov. 

Dec. 

2.19 

1.25 

1.47 

1.5 

2.18 

2.38 

1.25 

1.2 

1.13 

1.32 

1.46 

1.5 

2.08 

2.32 

1.24 

1.19 

1.13 

1.31 

1.62 

1.6 

2.03 

2.4 

1.23 

1.18 

1.42 

1.6 

1.46 

1.97 

2.32 

1.22 

1.18 

1.13 

1.44 

1.53 

1.46 

1.9«i 

2.19 

1.2 

1.18 

1.13 

1.43 

1.61 

1.98 

2.2 

1.2 

1.19 

1.15 

1.45 

1.63 

2.03 

2.27 

1.18 

1.19 

1.2 

1.52 

1.4 

1.98 

2.35 

1.2 

1.17 

1.2 

1.37 

1.56 

1.93 

2.25 

1.23 

1.2 

1.37 

1.43 

1.88 

2.15 

1.21 

1.2 

1.2 

1.47 

1.44 

1.86 

2.02 

1.17 

1.19 

1.2 

1.47 

1.39 

1.35 

1.87 

2.03 

1.2 

1.17 

1.18 

1.45 

1.43 

1.87 

2.02 

1.28 

1.18 

1.19 

1.53 

1.91 

1.99 

1.2 

1.2 

1.43 

1.37 

2.02 

1.95 

1.21 

1.17 

1.2 

1.45 

1.37 

1.4 

2.17 

1.92 
1.91 

1.33 
1.35 

1.17 
1.16 

1.55 
1.6 

2.4 

1.2 

1.55 

2.4 

1.81 

1.4 

1.15 

1.2 

1.57 

1.36 

1.38 

2.6 

1.8 

1.57 

1.15 

1.2 

1.55 

1.5 

2.55 

1.68 

1.54 

1.15 

1.2 

1.55 

1.6 

1.38 

2.47 

1.67 

1.52 

1.15 

1.2 

1.57 

1.6 

2.47 

1.67 

1.53 

1.15 

1.2 

1.56 

1.43 

2.4 

1.67 

1.15 

1.2 

1.53 

1.43 

2.3 

1.62 

1.5 

1.15 

1.2 

1.36 

2.3 

1.55 

1.15 

1.22 

1..55 

1.33 

2.3 

1.55 
1.46 

1.2 
1.23 

1.15 
1.15 

1.2 

1.55 
1.55 

2.37 

1.4 

2.25 

1.36 
1.28 

1.21 
1.17 

1.15 

1.3 

1.4 

1.65 
1.56 

2.2 

1.3 

1. 

2.3 

,.,« 

1.13 

1.58 

1 

Note.— lee  condtions  January  1  to  February  22  and  December  6-31. 

Station  rating  tublefor  Chalk  Creek  at  CoalviUe,  Utah,  from  October  2S,  1904j  to  December  31 

1905. 


Gage 
height. 

Discharge. 
Second-feet. \ 

Gage 
height. 

Discharge. 

Gage 
,   height. 

Discharge. 

Gage 
height. 

Discharge 

Feet. 

Feet. 

Second-feet 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.10 

3 

1.50 

22 

1.90 

74 

2.30 

168 

1.20 

6 

1.60 

31 

2.00 

94 

2.40 

197 

1.30 

10 

1.70 

43 

2.10 

116 

2.50 

227 

1.40 

15 

1.80 

57 

2.20 

141 

2.60 

258 

Note.— The  above  tal)le  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  six  discbarge 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  1.4  leet  and  2.26  feet. 
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Estimated  moTtUdy  discharge  of  Chalk  Creek  at  Coalxnlle,  Utah^for  1904  <i^d  1905. 
[Drainage  area,  248  square  miles.] 


Month. 


DischargB  in  8econd-f<rt. 


Run-off. 


Maximura.    Minimum. 


1904. 


October  2a-31. 
NovembeV 


1905. 


February  23-28. 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-5... 


22 

33 

118 

274 

197 

28 

6 

15 

29 

31 

22 


lum. 

Mean. 

Total  In 
acre-feet. 

20 

21.6 

386 

8 

20.2 

1,202 

22 

22.0 

262 

22 

68 

26.0 
55.4 
130 

1,509 
3,296 
8,547 

9 
4.8 

95.2 
11.0 

5,665 
676 

3.6 

4.8 

295 

3.6 

5.9 

351 

10 
10 

20.9 
18.7 

1,285 
1,113 

18 

20.6 

204 

0.087 
.081 


0.029 
.090 


The  period  (1905). 


23,290 


.089 

.020 

.105 

.121 

.223 

.249 

.560 

.646 

.384 

.428 

.044 

.051 

.019 

.022 

.024 

.027 

.084 

.097 

.075 

.084 

.083 

.015 

Note.— Ice  conditions  December,  1904.  January  1  to  February  22,  and  December  6-31,  1905.  Dis- 
charge Interpolated  on  days  when  gago  was  not  read. 

AMERICAN  FORK  BASIN. 

AMERICAX  FORK  NEAR  AMERICAN  FORK,  UTAII. 

American  Fork  drains  a  rough,  broken,  limestone  country,  comprising  a  portion  of  the 
western  slopes  of  the  Wasatch  Mountains.  The  stream  is  confined  to  a  steep,  narrow 
canyon,  and  receives  few  tributaries,  its  normal  flow  being  derived  almost  entirely  from 
springs.  There  are  no  storage  reservoirs,  swamps,  or  lakes  in  the  area,  and  the  timber 
growth  is  scanty.  The  entire  summer  flow  is  diverted  for  irrigation  near  the  mouth  of  the 
canyon;  the  winter  flow  and  a  part  of  the  spring  flood  is  discharged  into  Utah  Lake. 

The  station  was  established  May  21,  1900.  It  is  located  about  6  miles  northeast  of  the 
town  of  American  Fork,  Utah,  50  feet  north  of  the  county  road,  and  200  feet  southwest  of 
the  electric  power  house. 

Measurements  are  made  over  a  sharp-crested  rectangular  weir.  A  nail  driven  into  the 
weir  structure  just  south  of  the  south  opening,  and  level  with  the  crest  of  the  weir,  serves 
to  determine  gage  heights,  which  arc  read  daily  by  Peter  Anderson.  During  floods  con- 
siderable gravel  is  deposited  in  the  weir  approach,  making  measurements  at  such  times 
erroneous;  this  condition  is  partly  overcome  by  raising  th  crest  and  sluicing  out  the 
deposit. 

Information  in  regard  to  this  station  is  contained  in  the  following  publication,  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS= Water-Supply  Paper): 

Description;  Ann  20,  Iv.  p  469;  VVS  51,  p  417-418;  66,  p  124;  100,  p  139;  133,  p  259. 

Discharge.  W8  51.  p  418;  66.  p  124;  100,  p  140. 

Discharge,  daily  mean.  \V  S  lis,  p  2»). 

Discha/ge,  monthly:  Ann  13,  iii,  p  96,  20,  iv,  p  460;  WS  75,  p  195;  133,  pp  200-261. 

Discharge,  yearly.  Ann  13,  iii,  p  99,  20,  iv.  p  61. 

Gage  heights.  WS  51,  p  419;  66.  p  124;  100,  p  140;  133,  p  250. 

Rating  table:  VVS  66,  p  176;  12,  u,  p  361, 
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Daily  gage  height,  infect,  of  American  Fork  near  American  Fork,  Utah,  for  1905. 


Day. 


3. 

4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15, 
16. 

18. 
19. 
20 
21. 
22. 
23 
24 
2.'> 
26 
27. 
28 
29, 

:«. 

31, 


Jan.      Fob.      Mar.     Apr.     May. 


I 


0.33  1 
.40 
.39  I 
.40  I 
.41 
.39  j 
.39  I 
.37  ' 
.38 
.38 
.37 
.38 
.38 
.38 
.38 
.38 
.38 
.38 
.37 
.37 
.38 


0.38 
.39 
.38 
.37 

.37 
.38 
.37 
.37 
.38 
.38 
.23 
.33 
.37 
.37 
.37 
.37 
.37 
.37 
.37 
.37 
.37 


.:« 

.37 

.37 

.37 

.37 

.38 

.37 

.39 

.37 

.39 

.37 

.40 

.37 

.37 

.37 

0.40 
.40 
.41 
.41 
.41 
.42 
.44 
.43 
.43 
.43 
.43 
.44 
.44 
.44 
.44 
.44 
.43 
.43 
.43 
.43 
.42 
.43 
.43 
.44 
.43 
T45 
.45 
.45 
.45 
.43 
.43 


0.38  i 
.38  j 
.38 
.38 
.41  I 
.43  j 
.52 
.52 


.58 
.52 
.50 
.49 
.50 
.51 
.53 
.53 
.53 
.50 
.55 
.55 
.54 
.56 
.50 
.62 
.71 
.72 
.74 
.75 


0.90 

.84 

.76 

.73 

.60 

.66 

.66 

.68 

.09 

.68 

.60 

.60 

.62 

.63 

.64 

.76 

.97 

1.01 

1.11 

1.16 

1.19 

1.16 

1.16 

1.16 

1.28 

1.26 

1.27 

1.16 

1.11 

1.10 

1.32 


June.     July,  j  Aug. 


1.36 
1.34 
1.45 
1.39 
1.39 
1.39 
1.41 
1.57 
1.45 
1.35 
1.35 
1.41 
1.50 
1.50 
1.47 
1.37 
1.34 
1.14 
1.08 
1.14 
1.17 
1.27 
1.24 
1.12 
1.10 
1.05 
1.01 
.96 
.94 
.92 


0.90 
.85 
.85 
.79 
.79 
.77 
.75 
.78 
.77 
.74 
.75 
.73 
.72 
.71 
.68 
.65 
.65 


.5« 
.56 
.55 
.53 
.52 
.51 
.49 
.49 
.49 
.48 
.48 
.49 


0.48 
.48 
.47 
.47 
.47 
.46 
.46 
.46 
.45 
.44 
.44 
.43 
.41 
.41 
.40 
.40 
.40 
.40 
.30 
.38 
.38 
.38 
.38 
.41 


.38 
.41  I 
.38  I 


Sept. 

0.36 
.36 


.38 
.39 
.40 
.39 
.38 
.37 
.36 
.36 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.37 
.37 
.37 
.37 
.38 
.37 
.37 
.47 
.52 
.45 


0.43 
.42 
.41 
.41 
.40 
.30 
.33 
.40 
.39 
.39 
.39 
.38 
.38 
.38 
.38 
.38 
.37 
.36 
.36 
.36 
.38 
.38 
.38 
.38 
.38 
.38 
.38 
.38 
.38 


Nov. 


Dec. 


0.37 

0.33 

.37 

.34 

.37 

.37 

.CI 

.37 

.31 

.37 

.29 

.«7 

.29 

.37 

.31 

.36 

.31 

.36 

.31 

.36 

.31 

.36 

.31 

.36 

.31 

.36 

.31 

.36 

.31 

.35 

.31 

.35 

.31 

.35 

.31 

.35 

.31 

.36 

.31 

.36 

.30 

.36 

.30 

.36 

.30 

.35 

.31 

.35 

.30 

.35 

.32 

.33 

.30 

.30 

.32 

.30 

.32 

.32 

.30 

.32 

Note.— January  1  to  March 
31.  crest  33  feet  long;  April  1 
the  flow  at  the  weir  but  little. 


29  and  Septeml)er  28  to  December  31, 
to  September  27,  crest  36.5  feet  long. 


crest  30.5  feet  long;  March  30  and 
Ice  conditions  on  the  river  affect 
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Daily  discharge  j  in  second-feet,  of  American  Fork  near  American  Fork,  Utah,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

40 
40 
39 
39 
39 
38 
38 
38 
37 
35 
35 
34 
32 
32 
31 
31 
31 
31 
30 
28 
28 
28 
28 
32 
30 
27 
28 
28 
32 
28 
28 

Sept. 

26 
28 
a27 
28 
30 
31 
30 
28 
27 
26 
26 
25 
25 
25 
25 
25 
25 
25 
25 
25 
27 
27 
27 
27 
28 
27 
27 
33 
38 
31 

Oct. 

Nov. 

Dec. 

J 

25 
26 
25 
26 
27 
25 
25 
23 
24 
24 
23 
24 
24 
24 
24 
24 
24 
24 
23 
23 
24 
24 
24 
23 
23 
23 
23 
23 
23 
23 
23 

24 
2& 
24 
23 
a23 
23 
24 
23 
23 
24 
24 
11 
19 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
24 
25 
25 
26 

26 
26 
27 
27 
27 
28 
30 
29 
29 
29 
29 

:: 

30 
30 
30 
29 
29 
29 
29 
28 
29 
29 
30 
29 
31 
31 
31 
31 
31 
31 

28 
28 
28 
28 
32 
35 
46 
46 
150 
54 
46 
43 
42 
43 
44 
47 
47 
47 
51 
50 
50 
48 
51 
55 
59 
73 
74 
77 
79 
97 

104 
94 
81 
76 
70 
65 
65 
68 
70 
68 
56 
56 
59 
61 
62 
81 
116 
123 
142 
152 
158 
152 
152 
152 
176 
172 
174 
152 
142 
140 
184 

193 
189 
212 
199 
199 
199 
203 
239 
212 
191 
191 
203 
223 
223 
217 
195 
189 
148 
136 
148 
154 
174 
168 
144 
140 
131 
123 
114 
111 
107 

104 
96 
95 
85 
85 
82 
79 
84 
82 
77 
79 
76 
74 
73 
68 
64 
64 
59 
56 
51 
51 
50 
47 
46 
44 
42 
42 
42 
40 
40 
42 

29 
28 
27 
27 
26 
25 
25 
26 
25 
25 
25 
24 
24 
24 
24 
24 
23 
22 
22 
22 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

23 
23 
23 
23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 
22 
22 
22 
22 
21 
21 
21 
19 
17 
17 
18 

19 

2    

20 

3 

a  19 

4 

18 

5 

18 

6 

16 

7 

8 

16 
18 

9 

18 

10 

18 

11      

18 

12 

18 

13 

18 

14 

18 

15 

18 

16  

18 

17 

18 

18 

18 

19 

18 

20 

18 

21    

17 

22 

17 

23 

17 

24 

18 

25 

17 

26 

18 

27 

17 

28 

18 

23 

18 

30 

17 

31    

18 

a  Discharge  Interpolated. 

Estimated  monthly  discharge  of  American  Fork  near  American  Fork,  Utah,  for  1905. 
r Drainage  area,  66  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean. 


27 
26 
31 
97 
184 
239 
104 
40 
38 
29 
23 
20 


23 
11 
26 
28 
56 
107 
40 
27 
25 
22 
17 
16 


24.0 
23.0 
29.2 
49.9 

110 

176 
65.1 
32.7 
27.4 
24.5 
21.5 
17.8 


50.1 


Run-off. 


acre-feet. 


1,476 
1,277 
1,795 
2,969 
6,763 
10,470 
4,003 
2,011 
1,630 
1,506 
1,279 
1,094 


36,270 


Second-feet 

I>er  souare 

mile. 


0.364 
.348 
.442 
.756 
1.67 
2.67 
.986 
.495 
.415 
.371 
.326 
.270 


Depth  in 
inches. 


0.420 

.362 

.510 

.844 

1.92 

2.98 

1.14 

.571 

.463 

.428 

.364 

.311 


.759 


10.31 


IRR  176—06 i 


Digitized  by 


Google 


50  STREAM   MEASUREMENTS    IN    1905,   PART   XII. 

PROVO  RIVER  BASIN. 
DESCRIPTION  OF  BASIN. 

Provo  River  has  its  source  in  the  Uinta  Mountains  and  flows  westward  in  a  steep,  narrow 
canyon  until  it  reaches  Helxjr  or  Provo  Valley,  through  which  it  winds  in  a  well-defined 
channel.  Leaving  the  valley,  it  flows  southwestward,  cutting  through  the  Wasatch  Range 
in  another  steep,  narrow,  and  extremely  rough  canyon,  and  finally  discharging  its  surplus 
waters  into  Utah  Lake. 

In  the  mountain  regions  the  principal  rock  is  a  compact  limestone.  Except  in  Heber 
Valley  there  is  but  little  soil  in  any  portion  of  the  basin.  Small  groves  of  fir  and  aspen 
are,  however,  scattered  over  almost  the  entire  area,  and  there  is  a  light  growth  of  underbrush. 
There  are  no  extensive  forests,  meadows,  or  marshes.  In  the  canyons  the  stream  receives 
numerous  short  and  swift  tributaries,  deriving  their  principal  supply  from  springs,  but  a 
part  also  from  the  melting  of  the  snow,  which  covers  portions  of  the  high  mountains  during 
the  entire  year.    The  highest  peaks  reach  elevations  of  about  13,000  feet. 

Heber  Valley,  which  comprises  an  area  of  about  20  square  miles,  is  an  irrigated  farming 
district,  composed  of  a  deposit  of  loose  bowlders,  gravel,  and  soil,  very  porous.  Most 
of  the  water  comes  from  the  main  stream,  though  a  part  is  received  from  small  creeks 
which  enter  the  valley  from  the  south.  The  most  important  of  these  is  Daniels  Creek,  into 
which  some  water  is  diverted  from  Strawberry  River,  a  tributary  of  Green  River,  by  three 
small  canals  in  low  passes  at  the  head  of  the  creek. 

There  are  a  few  lakes  at  the  head  of  the  river,  but  they  are  so  small  that  they  probably 
have  little  effect  in  regulating  the  flow.  There  is  no  storage  on  the  stream  at  present,  but 
a  few  possibilities  exist  which  will  doubtless  be  developed  in  the  future,  as  the  entire  stream, 
after  being  used  at  the  mouth  of  the  canyon  for  the  development  of  power,  is  now  utilized 
on  lands  in  the  vicinity  of  Utah  Lake,  and  the  supply  is  altogether  insufficient. 

PROVO   RIVER  ABOVE  TELLURIDE  POAVER  COMPANY'S  DAM,  NEAR 

PROVO,  UTAH. 

This  station  was  established  March  1,  1905.  It  is  located  about  three-fourths  of  a  mile 
up  the  river  from  Upper  Falls,  a  station  on  the  Provo  Canyon  branch  of  the  Rio  Grande 
Western  Railway,  about  4  miles  above  the  mouth  of  the  canyon  and  800  feet  south  of  the 
canyon  road,  in  J.  W.  Slick's  pasture.  It  is  about  one-half  mile  above  the  Telluride  Power 
Company's  dam  and  above  all  diversions  into  Utah  Lake  Valley.  The  object  of  the  station 
is  the  collection  of  data  concerning  the  amount  of  water  passing  from  the  river  into  this 
valley. 

The  channel  has  a  slight  uniform  curvature  for  about  200  feet  above  and  300  feet  below 
the  station,  describing  approximately  the  arc  of  a  circle.  Both  banks  are  sufficiently  high 
to  prevent  overflow;  the  left  bank  is  formed  by  the  Rio  Grande  Western  Railway  grade. 
The  bed  of  the  stream  is  composed  of  well-compacted  rock  and  soil,  is  comparatively  smooth, 
and  is  not  liable  to  shift,  but  a  slight  growth  of  moss  occurs  from  the  time  of  the  spring 
flood  until  freezing  weather.  The  velocity  is  low  near  the  right  bank,  but  increases  uni- 
formly to  a  point  near  the  left.  The  discharge  may  vary  from  100  to  1,400  second-feet. 
Conditions  of  free  flow  exist  except  for  a  very  short  distance  near  the  left  bank. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  marked 
at  4-foot  intervals,  beginning  at  the  north  support,  which  is  the  initial  point  for  soundings. 

Daily  gage  readings  are  made,  without  expense  to  the  Geological  Survey,  by  the  Telluride 
Power  Company,  the  ol>servations  being  under  the  direction  of  E.  A.  Briscoe,  an  engineer 
at  the  power  house  about  4  miles  below  the  station.  The  gage  is  of  the  inclined  type  and 
consists  of  a  4-by-4  inch  by  16-foot  fir,  bolted  to  a  vertical  cedar  post  embedded  in  the  bank 
at  the  water's  edge  and  to  a  box-elder  stump  at  the  shore  end,  about  25  feet  upstream  from 
the  cable  on  the  left  bank.  It  is  graduated  with  saw  cuts  and  paint  to  read  vertically. 
The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  4-inch  iron  pipe  with  a  metallic  cap, 
set  3i  feet  in  the  ground  at  a  point  12  feet  from  the  north  cable  post,  under  a  fence;  this 
iias  an  elevation  of  7.31  feet  above  gage  datum  and  is  so  stamped  on  the  top.  (2)  A  project- 
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ing  point,  marked  with  black  paint,  on  a  limestone  ledge  in  a  railroad  cut  about  a  foot  above 
the  track  and  22  feet  upstream  from  the  line  of  the  gage ;  elevation,  17.18  feet  above  datum 
of  gage. 

Discharge  measurements  of  Provo  RiiJer  above  Telluride  Power  Company^ s  dam,  near  Provo, 

Utah,  in  1905. 


Date. 


Hydrographer. 


January  28a . . .'  h.  S.  Kleinschmidt. 

March  3  ft W.  G.  Swendsen 

May  13 do 

June  14 Hoyt  &  Swendsen. . 

June  22 do 

August  28  <^ A.B.Larson 

September  27  «.    W.  G.  Swendsen 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 

Feet  per 
second. 

Feet. 

Second- 
feet. 

70 

144 

1.51 

3.73 

217 

60 

130 

2.26 

3.93 

294 

71 

132  1          2.35 

4.05 

309 

75 

223 

3.68 

5.30 

820 

71 

l«l 

2.82 

4.43 

469 

67 

94 

1.46 

3.62 

136 

67 

85 

1.64 

3.57 

139 

a  Measurement  by  wading  35  feet  above  cable 
b  Measurement  by  wading  approximi     ' 
c  Growing  moss  changed  conaitions. 


b  Measurement  by  wading  approximately  at  present  cable  station. 
' '        5it' 


Daily  gage  height,  in  feet,  of  Provo  River  above  Telluride  Power  Company*  s  dam,  near  Provo, 

Utah,  for  1905. 


Day. 


Feb. 


1....: 

3.85 

.2 

4.1 

3 

3.9 

4 

3.9 

5 

3.9 

6 

3.85 

•J 

3.85 

8 

3.S5 

9      .     ..   . 

3.8 

10 

3.8 

11 

3.8 

12 

5.8 

13 

5.1 

14 

5.1 

15 

4.7 

16 

4.1 

17 

3.8 

18 

3.8 

19 

3.8 

20 

3.8 

21              .    . 

3.8 

22 

3.8 

23 

3.8 

24 

3.8 

25 

3.8 

26 

3.8 

27 

3.85 

28 

3.9 

29 

30 

31 

Mar. 

3.9 

4.0 

4.0 

4.1 

4.0) 

4.05 

4.0 

3.95 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.85 

3.85 

3.85 

3.9 

3.9 

4.0 

3.95 

3.9 

3.9 

3.85 

4.0 

3.9 

3.9 

3.95 

3.9 


Apr. 


May.   '  June.      July. 


I 


4.4 

4.4 

4.5  i 
4.4 
4.2 
4.1 
4.1 
4.1 
4.2.=) 
4.2 
4.2 
4.1 
4.1     I 
4.1     ! 
4.1 
4.0 
4.1     I 
4.25  I 
4.4 
4.45  I 

4.6  I 

4.7  I 

4.8  , 
4.85 
4.8 
4.8 
4.9 
5.0 
5.1 
4.9 
4.85 


5.15 

5.4 

5.5 

5.6 

5.77 

5.5 

5.4 

5.8 

6.1 

.5.9 

5.4 

5.15 

5.15 

5.2 

5.1 

5.05 

4.9 

4.8 

4.6 

4.45 

4.4 

4.45 

4.4 

4  35 

4.35 

4.4 

4.1 

4.05 

4.0 

4.0 


4.0 

3.95 

3.95 

3.95 

3.95 

3.95 

3.05 

3.95 

3.95 

3.95 

3.95 

3.95 

3.95 

3.95 

4.0 

3.95 

3.95 

3.95 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.85 

3.85 

3.85 

3.85 

3.85 

3.9 


Aug.       Sept. 


Oct. 


Nov. 


3.9 

3.85 

3.9 

3.8 

3.8 

3.8 

3.8 

«.8 

3.8 

3.8 

3.85 

3.85 

3.8 

3.75 

3.75 

3.8 

3.8 

3.7 

3.8 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.65 

3.7 

3.65 

3.7 

3.7 


3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 


3.6 

3.6 

3.6 

3.6    1 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.0 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.55 

3.55 

3.55 

3.6 

3.6 

3.6 

3.55 

3.7 

3.7 


3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.55 

3.65 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.0 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.7 

3.7 

3.75 


3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3.8 

3.8 

4.0 

4.0 

3.8 

3.85 

3.85 

3.85 

3.85 

3.85 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.85 

3.8.5 

3.85 

3.85 

3.9 

3.9 

3.9 


Dec. 


3.9 

3.9 

3.9 

3.9 

3.85 

3.65 

3.6 

3.55 

3.55 

3.6 

3.6 

3.6 

3.6 

3.6 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.7 

3.7 

3.7 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 


Note.— Joe  Jam  February  12, 13,  and  14.    Open-channel  conditions  during  the  remainder  of  the  winter 
months. 
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STREAM   MEASUREMENTS    IN    1905,   PART    XII. 


Daily  discharge,  in  second-feet,  of  ProxH)  River  above  TeUuride  Power  Company^s  dam,  near 

Provo,  Utah,  for  1905. 


Day. 


Feb. 


1 

254 

2 

335 

3 

260 

4 

269 

5 

200 

6 

254 

7 

254 

8 

254 

9 

238 

10 

238 

11 

238 

12 

238 

13 

238 

14 

238 
238 
238 

16 

16 

17 

238 

18 

238 

19 

238 

20 

238 

21 

238 

22 

238 

23 

238 

24 

238 

25 

238 

26 

238 

27 

254 

28 

269 

29 

30 

3i 

Mar. 


301 
301 
335 
318 
318 
301 
285 
269 
269 
269 


260 
269 
254 
254 
254 
269 
269 
301 
285 
260 
269 
254 
301 
269 
269 
285 
209 


Apr. 


254 
254 
254 
254 
238 
254 
254 
254 
254 
^285 
335 
301 
301 
301 
301 
335 
335 
335 
335 
335 
353 
335  I 
335  j 
335  I 
335  I 
408  I 
408 
408 
408 
48.') 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

446 

763 

301 

245 

163 

150 

193 

244 

446 

879 

285 

237 

135 

159 

194 

245 

485 

926 

285 

243 

136 

160 

194 

245 

446 

973 

285 

212 

136 

160 

194 

245 

371 

1,054 

284 

211 

137 

160 

194 

230 

335 

926 

284 

210 

137 

160 

194 

170 

335 

879 

283 

209 

138 

160 

194 

156 

335 

1,060 

282 

208 

138 

132 

210 

143 

389 

1,215 

281 

207 

139 

161 

210 

143 

371 

1,117 

280 

206 

139 

147 

273 

157 

371 

879 

280 

221 

140 

147 

273 

157 

335 

763 

279 

220 

140 

147 

210 

157 

335 

763 

278 

203 

141 

147 

226 

157 

335 

786 

277 

187 

141 

147 

227 

158 

335 

740 

292 

187 

142 

148 

227 

216 

301 

717 

275 

200 

142 

148 

227 

216 

335 

651 

274 

200 

143 

148 

227 

216 

389 

608 

273 

168 

143 

148 

242 

216 

446 

52.5 

256 

197 

144 

148 

242 

216 

466 

466 

255 

167 

144 

148 

243 

216 

525 

446 

255 

166 

145 

149 

243 

187 

566 

466 

254 

165 

132 

1« 

243 

187 

608 

446 

254 

164 

133 

163 

243 

1     187 

630 

427 

253 

163 

133 

163 

228 

217 

608 

427 

253 

162 

147 

163 

228 

217 

608 

446 

236 

161 

147 

163 

229 

218 

651 

335 

236 

144 

147 

164 

229 

218 

695 

318 

237 

158 

132 

164 

244 

218 

740 

301 

237 

146 

173 

178 

244 

218 

651 

301 

238 

162 

173 

178 

244 

218. 

630 

24.'> 

162 

193 

1 

218 

Note. —Discharge  February  12-16  assumed  as  238  setond-fcet,  on  account  of  ice  conditions.  A  rating 
table  was  used  to  obtain  daily  discharge  February  1  to  July  4.  The  dailv  discharge  July  5  to  December 
31  was  obtained  l)y  indirect  methods,  as  applied  to  shifting  channels.  TneefTect  produced  by  the  exist- 
ence of  moss  at  this  station  seems  to  l^e  about  the  same  as  by  a  shifting  of  the  bed,  i.  e.,  the  moss  seems 
to  collect  sediment  and  make  a  soft  coating  over  the  bed  of  the  stream,  but  does  not  affect  flow  near 
surface. 

Estimated  monthly  discharge  of  Pr&vo  River  above  TeUuride  Power  Company^s  dam,  near 

Prom,  Utah,  for  1905. 


Month. 


February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


Discharge  in  second-feet. 


Maximum.   Minimum.        Mean. 


335 
335 
485 
740 
1,215 
301 
245 
173 
193 
273 
245 


254 
238 
301 
301 
236 
144 
132 
132 
193 
143 


249 
279 
319 
468 
687 
267 
190 
143 
157 
226 
200 


The  period . 


Total  in 
acre-feet. 


13,830 
17,160 
18,980 
28,780 
40,880 
16,420 
11,680 
8,509 
9,654 
13,450 
12,300 


191,600 
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PROVO  RI\T:R  at  mouth  of  canyon,  near  PROVO,  UTAH. 

This  station  was  established  July  27,  1889.  It  is  located  about  6  miles  north  of  Provo, 
about  1,000  feet  above  Olmstead  station,  on  the  Provo  C'anyon  branch  of  the  Rio  Grande 
Western  Railway,  and  1,200  feet  above  the  jx)wer  house  of  the  Telhiride  Power  Company. 

The  station  was  originally  established  to  determine  the  total  flow  of  the  Provo  above  ail 
diversions  to  Utah  Lake  Valley;  but  since  that  time  a  small  canal  has  been  taken  out 
about  3  miles  above  the  station  and  the  system  of  the  Telluride  Power  Company  has  been 
extended  by  a  new  flume  line  of  suflScient  capacity  to  divert  the  entire  normal  flow  of  the 
stream.  The  power  plant  of  the  Telluride  Power  Company  has  been  rebuilt  at  a  point 
about  1,200  feet  below  the  station,  the  tailrace  discharging  directly  into  the  canals  at  the 
mouth  of  the  canyon.  Practically  no  water  now  passes  the  station  except  the  flood  dis- 
charge and  a  small  portion  of  the  side  drainage  between  the  power  company's  dam  and  the 
gaging  station,  the  greater  part  of  the  side  drainage  being  diverted  into  the  flume  at  various 
points  along  the  dine.  The  station  is  thus  of  little  importance,  but  it  is  maintained  at  an 
extremely  low  cost,  sinc«  the  gage  readings  are  made  by  the  Telluride  Power  Company  and 
the  discharge  curve  is  so  well  defined  that  but  few  more  measurements  are  necessary. 

The  channel  is  straight  for  about  200  feet  above  and  100  feet  below  the  station.  The 
right  bank  is  steep  and  rocky  and  does  not  overflow ;  the  left  is  somewhat  low  and  sloping 
and  is  liable  to  overflow  at  extreme  flood  stages.  The  bed  of  the  stream  is  composed  of 
bowlders  and  soil  and  is  very  rough,  but  permanent.  The  velocity  is  high,  ranging  from 
4  to  6  feet  per  second.  Ice  forms  near  the  banks  and  appears  also  as  drift  or  floating  ice. 
It  is,  however,  limited  in  quantity  and  probabl}^  never  piles  up  or  gorges.  There  is  no 
anchor  or  needle  ice  at  any  time. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  ca.ble  is  marked  at 
3-foot  intervals  with  white  paint.  The  initial  point  for  soundings  is  the  first  white  mark 
on  the  cable  south  of  the  vertical  post  that  supports  the  cable  on  the  right  bank.  A  guy 
line  is  stretched  across  the  stream  about  40  feet  above  the  station  and  is  found  us<»ful  at  all 
stages. 

The  original  gage  was  of  the  inclined  type  and  consisted  of  a  piece  of  Oregon  fir  attached 
to  vertical  posts  embedded  in  the  left  bank  about  2  feet  below  the  line  of  the  cable.  The 
present  gage,  daily  readings  of  which  are  made  under  the  direction  of  E.  A.  Brisco,  an 
engineer  at  the  jx)wer  plant,  is  a  vertical  piece  of  aspen  driven  into  the  stream  bed  and 
supported  at  the  top  by  a  horizontal  piece  buried  in  the  bank.  It  is  located  on  the  right 
bank  about  30  feet  above  the  line  of  the  cable.  Simultaneous  readings  on  the  two  gages 
are  found  to  be  equal,  but  the  zero  of  the  new  gage  is  0.10  foot  above  that  of  the  old  one. 
The  bench  marks  are  as  follows:  (1)  A  cross  chiseled  in  a  limestone  rock  about  1  foot 
square,  100  feet  S.  15°  E.  from  the  old  gage;  elevation  above  old  gage  datum,  6.98  feet. 
(2)  A  standard  United  States  Geological  Survey  metallic  plug,  cemented  in  the  top  of  the 
south  abutment  of  the  highway  bridge  about  one-eighth  mile  Ix'low  the  station;  elevation 
above  zero  of  gage,  4.75  feet.  (3)  A  cross  chiseled  on  the  top  of  a  bowlder  projecting  1  foot 
above  the  ground,  126  feet  N.  75°  W.  from  the  north  post  supporting  the  cable;  elevation 
above  zero  of  gage,  11.21  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  BuU=Bulletin;  WS= Water- 
Supply  Paper): 

Description:  Ann  14,  11,  p  123;  18,  iv,  pp  325-326;  Bull  131,  p  59;  140,  p  234;  WS  16,  p  162;  28,  p  146;  38, 
pp  33Si-3o9;  51,  p  416;  66,  p  123;  85,  p  88;  100,  pp  140-141,  142-143;  133,  pp  261-262. 

Discharge:  Ann  18,  iv,  p  326;  BuU131,p92;  140,  p  234;  WS16,pl62;  28,  p  153;  38,  p  339;  61,  p  416;  100, 
p  141;  66,  p  123;  85,  p  88;  100;  p  143;  133,  p  262. 

Discharge,  monthly:  Ann  11,  li,  p  104;  12.  ii.  pp  354,  361;  13,  iii.  p  97;  14,  ii,  pp  123-124;  18,  iv,  p  327; 
19,  iv,  p  442;  20,  Iv,  pp  458,  468;  21,  iv,  p  399;  22.  iv,  p  416;  Bull  140,  p  2.H5;  WS  75,  p  195;  100,  pp  142,  144; 
133,  p  264. 

Discharge,  yearly:  Ann  13,  iii,  p  99;  20,  iv,  p  61. 

Gage  heights:  Bull  131,  p  60;  140,  p  234;  WS  11,  p  79;  16,  p  162;  28,  p  152;  ;w,  p  339;  51,  p  417;  66,  p  124; 
100,  p  141,  ;43-144;  133,  p  263. 
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Hydrographs:  Ann  12.  ii,p  340;  14,il,p  125;  18,iv,p  328;  19,iv,p  442;  20,iv,p  468;  21,iv,p  399;  22.  iv, 
p417. 

Rainfall  and  run-off  relation:  Ann  20.  iv.p  459. 

Rating  tables:  Annl8,  iv.p32(i;  19.iv.p441;  Bull  131.  p  59;  140,  p  234;  W8-28.pl54;  39, p  456;  52.  p  521; 
66,  p  176;  100,  pp  142,  144;  133,  p  263. 

Water  powers:  Ann  19,  iv.  p  441. 

Discharge  measurements  of  Provo  River  at  mouth  of  canyon y  near  Prmx),  Utah,  in  1905. 


Date. 

nydrographer. 

March  4 

rienry  Kleinschmidt 

May  24 

W.  G.Swendsen 

August  29  o 

A.  B.  Larson 

Width 


Feet. 
73 
75 
32 


A  rea  of 
*   section. 

Square 
feet. 

110 

138 

41 


Mean 
velocity. ! 


Gage 
height. 


Feet  per 
eecond.  , 

2.58  , 

3.52  [ 

.62 


Feet. 
4.50 
4.95 
3.55 


Dis- 
charg*^ 


Second- 
feet. 

309 

485 

25 


•  a  Measurement  made  100  feet  above  regular  station. 
Daily  gage  height,  in  feet,  of  Provo  Rimr  at  mouth  of  canyon,  near  Provo,  Utah,  for  1905, 


Day. 


1.. 
2. 
3- 
4. 
5. 
6. 
7., 
8., 
9. 

10., 

11.. 

12., 

13. 

14., 

15. 

16., 

17., 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

2(i. 

27. 


29. 
30. 
31. 


Jan. 


Feb. 


Mar.     Apr. 


4.1 

3.98 

4.12 

4.3 

4.22 

4.14 

4.2 

4.4 

4.1 

4.1 

4.1 

4.38 

4.1 

4.12 

4.05 

4.07 

3.79 

3.78 

4.02 

4.1 

3.56 

4.04 

4.14 

4.13 

4.05 

4.08 

4.06 

4.03 

4.03 

4.08 

4.13 


4.21 

4.42 

4.6 

4.52 

4.51 

4.52 

4.21 

4.28 

4.11 

4.14 

4.08 

4.08 

4.01 

4.0 

4.05 

4.09 

4.2 

4.1 

4.12 

4.15 

4.14 

4.11 

4.15 

4.25 

4.22 

4.21 

4.42 

4.5 


4.51 

4.56 

4.58 

4.65 

4.46 

4.66 

4.18 

4.0 

3.98 

3.91 

3.88 

4.2 

4.14 

4.0 

4.3 

4.52 

4.5 

4.4 

4.5 

4.57 

4.18 

4.45 

4.43 

4.49 

4.43 

4.43 

4.49 

4.48 

4.43 

4.43 

4.34 


4.4 

4.34 

4.37 

4.32 

4.3 

4.3 

4.35 

4.34 

4.24 

4.6 

4.68 

4.35 

4.25 

4.4 

4.44 

4.45 

4.52 

4.52 

4.51 

4.51 

4.56 

4.5 


4.4 

4.45 

4. 75 

4.94 

4.84 

4.72 

4.78 


May. 

June. 
5.39 

July. 
4.05 

Aug. 
3.65 

Sept. 
3.58 

Oct. 
3.66 

Nov. 

Dec. 

4.78 

3.51 

3.81 

4.8 

5.63 

3.93 

3.54 

3.5 

3.75 

3.56 

3.81 

4.77 

5.7 

3.87 

3.69 

3.44 

3.76 

3.59 

3.68 

4.72 

5.95 

3.95 

3.52 

3.57 

3.68 

3.52 

3.8 

4.5 

5.87 

3.83 

3.61 

3.67 

3.68 

3.56 

3.62 

4.34 

5.77 

4.0 

3.55 

3.7 

3.71 

3.56 

3.77 

4.22 

5.65 

3.95 

3  53 

3.6 

3.71 

3.52 

3.8 

4.4 

5.86 

3.93 

3.56 

3.58 

3.66 

3.55 

3.68 

4.47 

6.33 

3.83 

3.5 

3.63 

3.60 

3.55 

3.49 

4.5 

5.97 

3.65 

3.51 

3.64 

3.7 

4.04 

3.45 

4.49 

5.65 

3.(3 

3.55 

3.48 

3.61 

3.92 

3.45 

4.28 

5.19 

3.6 

3.55 

3.63 

4.05 

3.48 

4.3 

5.75 

3.6 

3.53 

3.6 

4.03 

3.51 

4.28 

5.75 

3.7 

3.49 

3.62 

3.96 

3.47 

4.29 

5.53 

3.67 

3.52 

3.64 

3.98 

3.68 

4.4 

5.5 

3.63 

3.57 

3.63 

4.0 

3.6 

4.45 

5. '23 

3.6 

3.5 

3.59 

3.99 

3.62 

4.43 

5.0 

3.63 

3.45 

3.64 

3.89 

3.62 

4.76 

4.87 

3.  (.5 

3.(i3 

3.65 

3.91 

4.77 

4.78 

3.02 

3.61 

3.58 

3.76 



4.89 

4.71 

3.5 

3.53 

3.61 

3.89 

5.06 

4.77 

3.5 

3.46 

3.63 

3.82 

5.1 

4.85 

3.5 

3.55 

3.57 

3.88 

5.09 

4.7 

3.55 

3.68 

3.57 

3.8 

5.0 

4.43 

3.6 

3.59 

3.51 

3.55 

3.74 

5.02 

4.17 

3.6 

3.59 

3.52 

3.6 

3.93 

5.1 

4.2 

3.58 

3.5(> 

3.49 

3. 61 

3.9 

5.2 

4.15 

3.57 

3.57 

3.55 

3.59 

3.95 

6.22 

4.05 

3.6 

3.85 

3.58 

3.95 

5.15 

3.93 

3.6 

3.78 

3.65 

3.91 

5.1 

3.64 
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Station  rating  table  for  PraiHt  River  at  mouth  of  canyon,  near  Provo,  Utah.froni  January  1 

to  December  SI,  1905. 


bSi^,.!  Discharge. 


Feet. 
3.40 
3.60 

aeo 

3.70 
3.80 
3.90 
4.00 
4.10 


Second-feet. 
12 
20 
31 
46 
64 
87 
114 
144 


hei^ft.     Discharge 


Feet. 

Second-feet. 

4.20 

177 

4.30 

212 

4.40 

250 

4.50 

290 

4.60 

332 

4.70 

377 

'   4.80 

425 

i    *"• 

477 

height. 

Di.scharge. 

Gace 
height 

Feet. 

Discharge. 

Feet. 

Second- feet. 

Second- feet 

5  00 

532 

5.80 

1,050 

5.10 

589 

5.90 

1,120 

5.20 

649 

6.00 

1,192 

5.30 

711 

6.10 

1.265 

6.40 

775 

6.20 

1,340 

5.50 

841 

6.30 

1,415 

5.60 

910 

6.40 

1,490 

5.70 

980 

^ 

Note:— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  190*-1905.    It  is  well  defined  iDetween  gage  heights  S.-'i  feet  and  6.3  feet. 

Daily  discharge,  in  second-feet,  of  Telltiride  Power  Company' a  flume  near  Provo,  Utah,  for 

1906, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

163 
141 
117 
126 
148 
131 
139 
142 
137 
137 
133 
136 

Oct. 

Nov. 

Dec. 

J 

24 
29 
23 
29 
36 
41 
43 
33 
37 
44 
46 
27 
38 
25 
43 
49 
41 
66 
62 
41 
56 
62 
49 
47 
38 
40 
39 
32 
44 
53 
54 

52 
40 
41 
38 
36 
36 
34 
45 
55 
60 
26 
78 
60 
51 
55 
55 
48 
36 
83 
66 
60 
65 

86 
75 

50 
37 
33 

40 
62 
78 
77 
49 
67 
66 
68 
63 
49 
50 
65 
66 
62 
54 
43 
69 
70 
45 
fi5 
38 
40 
60 
44 
48 
36 
65 
48 
32 
44 
30 

40 
35 
40 
29 
24 
50 
41 
24 
70 
39 
32 
39 
63 
48 
50 
42 
68 
48 
42 
48 
45 
41 
42 
37 
68 
81 
45 
47 
40 
64 

45 
62 
70 
68 
75 
61 
62 
69 
75 
96 
95 
99 

101 
90 
98 
97 

100 
94 
92 
85 
87 
87 
87 
84 
81 
SO 
80 
80 
77 
78 

79 
•   88 
85 
82 
74 
106 
80 
75 
80 
69 
62 
87 
80 
88 
85 
85 
79 
89 
105 
124 
130 
131 
117 
123 
114 
150 
146 
121 

130 
130 
130 
146 
150 
130 
127 
130 
135 
127 
130 
130 

136 
124 
125 
124 
127 
130 
130 
127 
129 
162 
170 
160 
160 
156 
163 
160 
160 
160 
161 

173 

2     

184 

3     

170 

4   

178 

5  

183 

g        

176 

7    

163 

8    

155 

9        

167 

10        

169 

11      

170 

12       

150 

13      

171 

14     

i 

168 

15    

133 
124 
122 
119 
157 
137 

130 
131 
128 
126 
129 
135 
120 
158 
150 
158 
161 
141 
135 
142 

188 

16          

185 

17  .  .-. 

183 

18 

187 

19      

20      

21     

22     

23    

24 

25         



26  

27 

28 

29 

30 

31 

160 

1 

I 
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EstimaUd  morUhltj  discharge  of  Provo  River  at  mouth  of  canyon,  near  Provo,  Utah,  for  1905. 
[Drainage  area,  640  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  (17  days). 

October 

November 

December  1-18 


The  period. 


Dischai^  in  second-feet. 

Mean. 


Maximum 


250 

332 

359 

499 

661 

1,438 

129 

44 

76 

56 

129 


Minimum. 


27 
114 

82 
191 
184 

95 

ao 

16 
15 
26 
21 
16 


142 
190 
239 


687 
50.1 
26.8 
32.6 
37.1 
73.0 
38.3 


Total  in 
acre-feet. 


8.731 

10,550 

14,700 

17,140 

24,350 

40,880 

3,080 

1,648 

1,099 

2,281 

4,344 

1,368 


Run-off. 


Second-feet!  rj^nth  in 


0.222  I 
.297 
.373 
.450 
.619 

1.07 
.078 
.042 
,051 
.058 
.114 
.060 


130,200 


0.2SG 
.300 
.430 
.502 
.714 

1.19 
.090 
.048 
.032 
.067 
.127 
.040 


Estimated  monthly  discharge  of  Telluride  Pouter  Company's  flume  near  Provo,  Utah,  for  1906. 


Month. 


March 

April  (27  days) 

May 

June 

July  1-30 

August  1-28 

September  1-12,25-30.. 

October  (27  days) 

November  1-19 

December  1-18 


The  period. 


Discharge  in  second-feet. 


Maximum,  i  Minimum.      Mean. 


62 
85 
78 
81 
101 
150 
163 
161 
170 
188 


23 
26 
30 
24 
45 
52 
117 
126 
124 
150 


41.3 
51.5 
53.6 
45.7 
81.5 
97.3 

136 

137 

140 

173 


Total  in 
acre-feet. 


2,539 
2,758 
8,296 
2,719 
4,850 
5,404 
4,856 
7,337 
6,276 
6,176 


45,210 


Note.— To  obtain  total  flow  of  Provo  River  at  head  of  diversion  dams,  the  flume  discharge  should  be 
added  to  that  of  the  gaging  station  given  above. 

PROVO   RIVER  AT  THE    RIO   GRANDE  WESTERN   RAILWAY  BRIGDE, 
NEAR  PROVO,  UTAH. 

This  station  was  established  January  25,  1905.  It  is  located  at  the  Rio  Grande  Western 
Railway  bridge  about  2  miles  northwest  of  the  town  of  Provo,  below  all  points  of  diversion 
and  inflowing  streams.  It  replaces  the  old  station  maintained  at  the  San  Pedro  Los 
Angeles,  and  Salt  Lake  Railroad  bridge,  about  300  feet  below,  the  conditions  at  the  latter 
point  being  so  changed  by  the  reconstruction  of  the  bridge  that  the  section  could  no 
longei:  be  used. 

The  purpose  of  the  station  is  to  determine  the  amount  of  water  discharged  by  the  Provo 
into  Utah  Lake.  As  the  entire  normal  spring  and  summer  flow  is  diverted  for  irrigation 
above  this  point,  the  station  is  maintained  only  during  flood  and  winter  seasons. 

The  channel  is  straight  for  about  150  feet  above  and  200  feet  below  the  station.  The 
normal  flow  is  confined  to  a  comparatively  narrow  channel  near  the  center,  but  the  high- 


Digitized  by 


Google 


PBOVO   RIVER   BASIN. 


57 


water  channel  is  much  wider,  including  a  small  timbered  flat  on  both  sides.  Tlie  railroad 
grade,  however,  prevents  any  overflow  at  the  gaging  section.  The  bed  of  the  stream  is 
composed  of  coarse  gravel  and  is  liable  to  change  during  floods.  The  velocity  is  uniform 
but  high,  ranging  from  4  to  7  feet.     Information  in  regard  to  ice  conditions  is  incomplete. 

Discharge  measurements  are  made  from  a  foot  plank,  fastened  to  4  by  4  inch  pieces 
of  fir  bolted  to  the  lower  chord  on  the  upstream  side  of  the  bridge.  The  plank  is  graduated 
with  paint,  beginning  at  the  north  face  of  the  masonry  abutment  on  the  south  end  of  the 
bridge,  which  is  the  initial  point  for  soundings.  A  guy  line  is  stretched  24  feet  upstream 
from  the  foot  plank. 

The  gage,  which  is  read  daily  by  Lars  Thompson,  a  farmer,  is  of  the  inclined  type,  con- 
sisting of  a  4  by  4  inch  by  16-foot  timber  of  Oregon  fir  drift-bolted  to  the  old  piles  and  sills 
of  the  former  bridge,  about  10  feet  east  of  the  present  bridge,  the  incline  being  such  that 
15.88  feet  along  the  piece  equal  10  feet  vertical.  It  is  graduated  with  saw  cuts  and  paint 
to  read  vertically.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  standard  United 
States  Geological  Survey  metallic  plug,  cemented  in  the  masonry  wall,  0.5  foot  south  of 
its  face  at  the  southeast  comer  of  the  bridge;  this  is  11.29  feet  above  the  gage  datum  and 
is  so  stamped.  (2)  A  cross  cut  in  the  top  of  the  same  wall  at  the  southwest  corner  of  the 
bridge;  elevation  above  gage  datum,  11.25  feet. 

Discharge   measuremerUs  of  Provo  River  at  the  Rio  Grande  Western  Railway  bridge,  near 

Prow,  Utah,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Square 
feet. 

54 

38 

49 

49 

8.5 

Mean 
velocity. 

Feet  per 
second. 

3.52 

3.12 

3.49 

3.36 

1.52 

Gage 
height. 

Feet,     i 
2.80 
2.53 
2.74 
2.70 
2.00 

charge. 

January  25 

H.  S.  Klein8chmidt 

Feet. 
44 
37 
43 
43 
17 

Second- 
feet. 

191 

February  14  a.. 
February  16... 

do 

120 

do 

170 

March  9 

do 

166 

June  21 

W.  G.  Swendsen 

12.9 

o  Ice  divides  stream  into  two  channels. 

Daily  gage  height,  in  feet,  of  Provo  River  at  the  Rio  Grande  Western  Railway  Bridge,  near 

Provo,  Utah,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Day. 

Jan. 

Feb. 

2,75 

2.7 

2.7 

2.7 

2  7 

2.7 

2.7 

2.7 

2.7 

2.68 

2.65 

2.66 



Mar. 

Apr.    Muy. 

.Tune. 

I 

2.85 

3.1 

3.15 

3.0 

2.95 

2.9 

2.85 

2.8 

2.86 

2.85 

2.85 

2.8 

2.6 

2,66 

2.7 

Z8 

2.76 

2.76 
2,8 
2-9 
3.0 

ao 

2.9 

2.8 

2.7 

2.7 

2.7 

2.7 

2.67 

2.7 

2.7 

2.66 

2.6 

2.66 

2.52 

2.63 

2.5 

2.5 

2.47 

2.45 

2.6 

2.76 

2.85 

2.8 

2.8 

2.75 

2.7 

2.7 

2,7 

2,8 

2.8 

2,7 

2.6 

2.4 

2.25 

2.2 

2.2 

2.4 

2.3 

2   ' 

2,  V  \. 

2.1 

2,0 

2.25 

2.65 

3.05 

3.5 

3.7 

3.76 

3.6 

3.64 

3.65 

4.27 

4.2 

.1.  ra 

3.45 
3.43 
3.25 

17  

2.65 
2.65 
2.7 
2.85 

2.75 
2.7 
2.6 
2.7  • 

2.0 

2.0 

2.0 

2.26 

2.1 

2.16 

2  fi 

3.05 

2 

18 

2,8 

3 

19 

2.47 

4 

20 

2. 18 

6.. 

21           

2.  75  ;  2.  75 
%  75     2. 9 

2.7    '  2.9 

2,0 

6 

22 

Dr>. 

7 

23 

s 

24              .   . 

2.  65     2. 9       2. 62 
2.  C>5     2.85     2-.% 

9 

25 

10 

2f>          

2.8 
2.8 
2,8 
2.8 
2,8 
2.8 

2.  65  -  2. 7S 

2.62 
2.68 

u 

27 

2,8 
2.7 
2.06 
2.7 

2.86 

12.              .   . 

*8 

2.9     '2  7.1 

13 

29 

Z75 
2  7 

■ 
2.8 
2.65 
2.65 

14 

30              ... 

16 

31   

2.  G5    

la 



Note.— Station  discontinued  Juno  22. 
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HOBBLE  CREKK  BASIN. 


HOBBLE  CREEK   NEAR  SPRINGVILLE,  I'TAH. 

Hobble  Creek  rises  on  the  western  slope  of  the  Wasatch  Mountains  and  flows  in  a  general 
southwesterly  direction  to  Utah  Lake.  There  is  little  overlying  soil  and  but  a  scanty 
growth  of  timber  or  brush.  The  ste«p,  narrow  canyon  in  which  the  stream  flows  is  broken 
here  and  there  by  narrow  openings  or  flats,  covered  with  a  shallow  deposit  of  bowlders 
and  soil  and  comprising  irrigated  farms.  As  these  tracts  lie  along  the  banks  of  the  creek, 
a  large  part  of  the  wat^r  used  on  them  is  returned  to  the  stream  as  seepage.  There  are 
no  tributaries  of  importance,  but  short,  intermittent  streams,  each  of  which  is  confined 
to  a  st«ep,  narrow  canyon,  ent^r  all  along  the  course.  There  are  no  storage  reservoirs, 
lakes,  or  marshes  to  control  the  flood  discharge,  which  occurs  in  the  spring  as  the  result 
of  melting  snow.  The  entire  normal  summer  flow  is  used  for  irrigation,  but  the  diversion 
takes  place  for  the  most  part  at  the  mouth  of  the  canyon  below  the  gaging  station. 

The  station  was  established  March  23,  1904.  It  is  located  about  1  mile  above  the  mouth 
of  the  canyon,  4  miles  southeast  of  Springville,  Utah,  600. feet  northeast  of  the  head  of 
Mapleton  Canal,  and  about  1,200  feet  southwest  of  the  Springville  electric  power  plant. 

The  channel  Ls  straight  for  about  75  feet  above  and  50  feet  below  the  station.  Both 
banks  are  high  and  wooded.  The  bed  of  the  stream  is  of  loose,  finp  gravel,  and  shifts 
almost  constantly.  There  is  but  one  channel  at  all  stages.  The  velocity  ranges  from 
3  to  4.5  feet  per  second.  As  the  normal  winter  flow  comes  largely  from  springs,  the  stream 
probably  does  not  freeze  at  the  station. 

Discharge  measurements  are  made  by  wading  at  a  point  near  the  gage.  The  initial  point 
for  soundings  is  a  2  by  4  inch  post  located  on  the  south  bank  near  the  water's  edge. 

The  gage,  which  is  read  daily  by  J.  B.  Stevenson,  an  electrician,  is  a  vertical  staff',  driven 
into  the  bed  of  the  stream  and  fastened  at  the  top  to  an  overhanging  tree.  The  gage  is 
referred  to  benct  marks  as  follows:  (1)  A  nail  in  the  top  of  the  2  by  4  inch  post  used  as 
the  initial  jx)int  for  soundings;  elevation  above  gage  datum,  4.91  feet.  (2)  A  nail  in  a 
post  set  26  feet  south  of  the  initial  point;  elevation  above  gage  datum,  12.38  feet.  (3)  A 
30-penny  nail  in  the  east  side  of  a  pole  of  the  electric  transmission  line,  97  feet  northwest 
of  the  initial  point;  elevation,  21.80  feet  above  gage  datum. 

A  description  of  this  station,  gage  height  and  discharge  data,  and  rating  table  are  con- 
tained in  Wat^r-Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages 
268-270. 

Discharge  measurements  of  Hobble  Creek  near  Springville,  Utaht  in  1905. 


Date. 


Ilydrographer 


February  10. . .    FI.  S.  Kleinschmidt. 

Aprils VV.  G.  Swendsen.... 

Mays I  W.  P.  llardesty 

May  23 VV.  G.  Swendsen 

June  6 A.  B.  Larson 

June  11 do 

June  26 do 

July  11 G.  M.  r.  DougaU.... 

July  17 ' do 


July  29 

August  9 

August  16 

August  30 

September  16. 


G.  S.  Schow... 

do 

do 

A.  B.  Larson . 
G.  S.  Schow  . . 


September  28. .    A.B.Larson. 
Octol>er  12 W.D.  Beers.. 


Width. 


Feet 
14 
18 
18 
19 
18 
18 
18 
18 
18 
IS 
18 
17 
17 
17 
17 
16 


Area  of  I     Mean 
section.  1  velocity. 




1 

Square 
feet. 

Feet  per 
second. 

12 

1.62 

11 

2.57 

18 

3.22 

29 

3.92 

17 

3.84 

21 

3.72 

16 

2.82 

9.2 

2.35 

9.8 

2.30 

8.7 

2.21 

9.5 

2.15 

9.6 

1.84 

9.7 

L48 

8.7 

L65 

8.3 

L60 

7.8 

L61 

Gage 
eight. 

Dis- 
charge. 

Feet. 

Second- 
feet. 

L25 

20 

1.42 

28 

L80 

58 

2.30 

112 

1.75 

64 

1.80 

76 

1.55 

44 

1.30 

22 

L30 

23 

L16 

19 

L25 

20 

1.24 

17.7 

L21 

14.4 

1.20 

14.5 

1.19 

13.0 

1.20 

)2.6 
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Daily  gage  height,  in  feel,  of  Hobble  Creek  near  SpringiilU,  Utah,  for  1905. 


Day. 

Jan.      Feb. 

Mar. 

.\pr. 

1.4 
1.4 

1.45 

1.5 

1.5 
1.8 
1.6 

May.  i  June. 
2.1     :     1.75 

July. 

Aug. 

Sept.      Oct. 

1.25       1.2 
1.25       1.2 
1.2,5       1.18 
1.2         1.15 
1.2         1.12 
1.2    1     1.12 
1.25  '     1.1 

Nov. 

Dec. 

1 

1.38 

1 
l..^'» 

1.35 

1.15 

1.23        1.25 

2 

3 

1.4         1.35 
1.4    ,     1.35 
1.4         1.35 
1.4         1.4 
1.4         1.4 

2.a'i       1.8 

1.95    

1.85  1     1.8 

1.35  1     1.2 
1.3    1     1.3 
1.35  '     1.35 

1.3  ' 

1.26       1.2 

1.25        1.22 
1.22        1.2 

4          .   . 

1.25        1-2 

5 

1.3 

1.8 

1.75 

1.7 

1.75 

1.75 

1.75 

1.8 

1.8 

1.9 

1.85 

1.8 

1.8 

2.0 

1.92 

1.8 

1.75 

1.75 

1.75 

1.25 

1.22 

1.23 

1.25 

1.28 

1.3    , 

1.27  1 

1.2 

6 

1.18 

1.38       1.4 
1.38  '     1.4 

1.24 
1.25 
1.25 
1.25 
1.25 

1.25 
1.2 

1.22 
1.2 

1.2 

8 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.22 

1.2 

1.2 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.35 

1.2 

1.1 

1.12 

1.13 

1.15 

1.17 

1.2 

1.18 

1.17 

1.2 

1.2 

1.2 

1.18 

1.17 

1.2 

1.2 

1.2 

1.2 

1.2 

1.18 

1.18 

1.17 

1.2 

1.2 

1.22 

1.2 

9.... 
10.... 
11-... 



1.38 

..as 

-1 

1 

1.4 

1.2 
1.1 
1.17 

12 

1.6 

1.2.5       1.2 
1.2.5       1.15 
1.25       1.2 
1.3         1.25 
1.3         1.2 
1.3         1.2 
1.3         1.14 
1.3         1.12 
1.2.5       1.2 
1.3         1.15 
1.3         1.12 

!      1. 15 

13.... 

1.3 

1.3 
1.3 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.6 

1.6 
1.7 
1.6 

1.7 

1.62 

1.65 

1.7 

1.7 

1.7 

1.85 

1.95 

2.0 

2.0 

1.2          1.15 

14.... 
15.... 
16. . . . 
17..  . 

1.38 
1.35 

1.95       1.85 
2.05       1.8 
2.1     1     1.7 
2.3         1.6 

1.22  1.18 

1.23  1.2 

1.22  1     1.25 

1.23  1.22 

18.... 
19. . . . 

1.35 

2.35 

2.4 

2.35 

2.4 

2.45 

2.4 

2.25 

2.2 

2.1 

2.0 

1.9 

1.7 

1.6 
1.65 
1.6 
1..W 
1.5 

1.2    1     1.25 
1.18        1.25 

20.... 
21 ... . 
22..  . 

1.35 
1.35 
1.35 
1.35 

1.45 

1.4 

1.4 

1.4 

1.4 

1.35 

l.:« 

1.2 

1.2 

1.25 

1.22 

1.23 

1.23 

1.22 

23 

1.35 

1.55       1.25       1.16 

24 

1.35 
1.35 
1.35 

1.5 
1.5 
1.55 
.  1.5 
1.45 
1.42 

1.2         2.06 
1.8    1     1.25 
1.2         1.27 
1.2    1     1.25 
1.15  i     1.25 
1.15  '     1.3 
1.15       1.2 

25          ... 

1.35 

1.2          1.15 

26..   .    

1.2          1.15 

27.... 
28.... 

1.33 

1.35  j     1.45 
1.35       1.4 

1.25  1      1.25 
1.25        1.22 

29 

1.4 
1.4 
1.35 

1.25    

30 

1.33 
1.35 

1.7     '     1.4 

1.25        1.23 

31  ...   

1.7      1.2         1.2 

lar  Springt^ilh,  Utahj  froi 
1905. 



m  rating 

1 
XI  January  1 

1 

Static 

table  for  Hobble  Creek  m 

to  May  30, 

Gaee 
height. 

1  Discharge. 

Gaee 
height. 

!  Disc 

harge. 

id-feel. 
40.5     , 
48.5 
58 

r.age 
height. 

Discharge. 

Second-feet. 
68 
78 
89 

;     Gage 
1   height. 

Dia 

icharge. 

Feet. 
1.30 
1.40 
1.50 

Secoiui 

2 
2 

a 

Ufeet. 

•2.0 

7.5 

3.5    1 

1 

Feet. 
1.60 
1.70 
1.80 

SecoT 

Feet 
1.9( 
2.  a 
2. 1( 

) 
) 
) 

Feet. 

2.20 

2.30 

1        2.40 

Sec 

ond-feet 
100 
112 
125 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  four  di.scharge 
measurements  made  during  1905.    It  is  fairly  well  defined. 

Station  rating  table  for  Hobble  Creek  near  Springinlle,  Utah,  from  May  31,  to  December  SI, 

1905. 


hSX.     Discharge 


Feet.     Second-feet 


1.10 
1.20 
1.30 


7  0 
14  5 
22  0 


Gage 
height 


Discharge. 


Feet.  Second-feet 
1.40  30.5 

1.50  40 

1.60  50 


hSgft.     t>i«eharge. 


Second-feet , 


61 
73 

m 


Discharge. 

Second-feet. 
99 
113 


Note.— The  above  table  is  applicable  only  for  open-channel  conditio!is.     It  is  based  on  nine  discharge 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  1.2  leet  and  1.8  feet. 
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60  STREAM   MEASUREMENTS    IN    1905,  PART    XII. 

Estimated  monthly  discharge  of  Hobble  Creek  near  Springville,  Utah,  for  19Cf6. 


Note.— Open-channel  conditions  assumed  throughout  the  year.  Discharge  interpolated  for  missing 
gage  heights. 

SPANISH  FORK  BASIN. 
SPANISH  FORK  NEAR  SPANISH  FORK,  rTAH. 

Spanish  fork  rises  in  the  Wasatch  Mountains  and  flows  northwestward  into  Utah  Lake. 
The  area  is  generally  barren,  with  but  little  timber  or  brush.  The  stream  is  confined  to  a 
steep,  narrow  canyon,  with  a  very  few  small  openings  in  which  are  irrigated  farms.  The 
tributaries  are  all  short  and  many  of  them  are  intermittent.  The  most  important  are  Dia- 
mond Fork  and  Thistle  Creek,  which  enter  about  8  and  10  miles,  respectively,  above  the 
ga^ng  station,  and  which,  like  the  main  stream,  occupy  steep  narrow  canyons.  The  normal 
flow  comes  lai^ely  from  springs,  scattered  over  the  entire  basin;  the  flood  discharge  is  direct 
surface  run-ofl"  from  melting  snow. 

There  are  no  storage  reservoirs  on  the  stream  and  but  little  of  the  flow  is  diverted  above 
the  station.  The  entire  normal  flow  is,  however,  diverted  at  the  mouth  of  the  canyon, 
immediately  below  the  station,  and  used  for  the  irrigation  of  lands  near  Utah  Lake. 

The  station  was  established  May  23, 1900,  and  reestablished  March  26, 1903.  It  is  located 
600  feet  above  the  dam  of  the  East  Bench  Irrigation  Company,  5  miles  southeast  of  Spanish 
Fork,  and  300  feet  southwest  of  the  mam  line  of  the  Rio  Grande  Western  Railway. 

Records  at  this  station  are  of  importance  in  connection  with  the  Strawberry  Valley  storage 
reservoir  project,  under  a  plan  to  divert  wat^r  from  that  basin  into  Spanish  Fork  near  its 
head  and  carry  it  to  distribution  canals  below. 

The  channel  is  straight  for  about  150  feet  above  and  below  the  station.  Both  banks  slope 
gradually,  are  covered  with  small  brush,  and  are  suflBciently  high  to  prevent  overflow.  The 
bed  is  composed  of  loose  gravel  and  sand,  and  is  smooth  but  somewhat  shifting,  especially  at 
flood  stages.  The  velocity  is  high.  There  is  a  free  flow,  the  current  being  uninterrupted  by 
dams  or  other  obstructions. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  graduated 
with  paint,  beginning  at  the  right  cable  post,  which  is  the  initial  point  for  soundings. 

The  gage,  which  is  read  daily  by  Levi  Thorp,  a  section  foreman  on  the  Rio  Grande  Western 
Railway,  consisted  originally  of  a  vertical  staff  located  on  the  right  bank  of  the  stream.  In 
April,  1905,  it  was  replaced  by  a  new  6  by  6  inch  inclined  gage  having  the  same  datum.  The 
bench  mark  is  on  a  limestone  rock  29  feet  S.  36°  E.  from  the  gage,  marked  with  black  paint 
"U.  S.  G.  S.";  elevation  above  gage  datum,  7.16  feet;  elevation  above  mean  sea  level, 
4,785  feet. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann.  =  Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  100,  p  145;  133,  p  271. 

Discharge:  WS  100,  p  145:  133,  p  271. 

Discharge,  monthly:  Ann  13,  ili,  p  97;  WS  100,  p  147;  133,  p  273. 

Discharge,  yearly:  Ann  13,  iii,  p  99;  20,  iv,  p  61. 

Gage  heights:  WS  100,  p  146:  133,  p  272. 

Rating  table:  WS  100,  pp  146-147;  133,  pp  272-273. 

Diatharge  measurements  of  Spanish  Fork  near  Spanish  ForTc,  Utah,  in  1905. 


Date. 


January  27 . . 
February  15. 

March  10 

April  19 

May  11 

May  15 

May  22 

May  22 

May  22 

June3 


Hydrographer. 


H.  8.  Kleinschmldt. 

....do 

....do 

W.  Q.  Swendsen 

W.  P.  Hardesty.... 

W.  G.  Swendsen 

do 

do 

do 

A.  B.  Larson 


June  9 do.. 


June  26... 
July  31... 
August  9. 


....do 

Beers  and  Schow. . 
G.  8.  Schow 


August  30 A.  B.  Larson. 

September  7..  J  G.S.  Schow... 
September  10..' do 


September  28. 
October  12.... 


A.  B.  Larson. 
W.  D.  Beers. . 


Width. 


Area  of 
section. 


Feel. 
37  I 
35  I 
37 
39| 
36 
37 
40 
40 
40 
38 
37 
35 
34 
40 
34 
35 
34 
34 
33 


Si 


Jquare 
feet. 

30 

28 

29 

39 

44 

49 

85 

85 

85 

68 

49 

30 

25 

21 

20 

25 

20 

22 

24 


Mean 
velocity.  1 

Feet  per 
second. 

2.68 

2.66 

2.51 

3.17 

3.50 

4.04 

4.34 

4.42 

4.00 

4.59 

3.99 

2.85 

2.19 

1.99 

2.60 

2.56 

2.39 

2.35 

2.46 


Gage 
height. 


Dis- 
charge. 


Feet. 

Second- 
feet. 

1.42 

79 

1.38 

74 

1.40 

72 

1.70 

111 

1.90 

154 

2.00 

200 

2.82 

369 

2.82 

376 

2.82 

360 

2.45 

314 

2.04 

195 

1.60 

86 

1.40 

54 

1.32 

43 

L41 

52 

1.47 

64 

L38 

49 

1.41 

52 

1.48 

59 

Daily  gage  height,  in  feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1906. 


Day. 


1, 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


Jan. 


1.4 

1.26 

1.5 

1.32 

1.4 

1.56 

1.4 

1.4 

1.4 

1.42 

1.44 

1.4 

1.38 

1.42 

1.42 

1.44 

1.42 

1.42 

1.34 

1.44 


Feb.  Mar. 


46  ! 

56| 

5 

5  ' 

5 

48 

46 

46 

4 

42 

44 

26 

6 

4 

4 

34 

44 

42 

4 

^^1 


1.6 

1.56 

1.62 

1.54 

1.5 

1.5 

1.48 

1.48 

1.46 

1.46 

1.46 

1.44 

1.46 

1.48 

1.48 

1.44 

1.46 

1.46 

1.5 

1.6 


Apr. 


I  '  '  '  ! 

May.    June.    July.     Aug.     Sept.  ,  Oct. 


2.06 

2.04 

2.02 

1.96 

L92 

1.82 

1.82 

1.84 

1.98 

1.96 

1.9 

1.84 

2  0 

2.0 

2.0 

2.04 

2.22 

2.41 

2.54 

2.64 


2.56 

2.52 

2.48 

2.38 

2.26 

2.24 

2.14 

2.1 

2.02 

2.02 

2.0 

1.96 

1  88 

1.82 

1.76 

1.76 

1.74 

1.76 

1.78 

1.78 


1.52 

1.5 

1.5 

1.46 

1.44 

1.46 

1.46 

1.46 

1.4 

1.42 

1.42 

1.4 

1.38 

1.4 

1.4 

1.4 

1.4 

1.38 

1  38 

1.36 


1.36 

1.34 

1.4 

1.36 

1.36 

1.36 

1.3 

1.3 

1.3 

1.36 

1.5 

1.4 

1.38 

1.38 

1.36 

1.34 

1.34 

1.34 

1.32 

1.32 


1.36 

1.36 

1.36 

1.61 

1.42 

1.4 

1.44 

1.42 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.34 

1.34 

1.38 

1.38 


Nov. 


1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.4 

1.44 

1.44 

1.44 

1.46 

1.46 

1.46 


Dw. 


1.46 

1.44 

1.4 

1.44 

1.5 

1.4 

1.44 

1.44 

1.44 

1.4 

1.3 

1.24 

1.26 

1.4 

1.3 

L2S 

L3 

1.3 

1.3 


I  44  1     1.44  I      1.3 
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Daily  gage  height,  in  feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1905 — Continued. 


Day 

1  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1.78 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

21 

1. 44 

1.48 

1.6 

1.72 

2.74 

1.34 

1.32 

1.36 

1.44 

1.44 

1.4 

22 

1.44 

1.48 

1.52 

1.7 

2.84 

1.74 

1.36 

1.3 

1.36 

1.48 

1.5 

1.35 

23 

1.46 

1.46 

1.5 

1.74 

2.94 

1.72 

1.34 

1.3 

1.36 

1.48 

1.5 

24 

1.44 

1.48 

1.5 

1.76 

2.84 

1.66 

1.34 

1.32 

1.34 

1.48 

1.5 

25 

1.46 

1.48 

1.5 

1.78 

2.74 

1.6 

1.34 

1.66 

1.44 

1.48 

1.46 

26 

1.42 

1.48 

1.48 

1.86 

2.8 

1.6 

1.34 

1.42 

1.48 

1.48 

1.46 

27 

1.36 

1.46 

1.5 

1.92 

2.74 

1.58 

1.34 

1.46 

1.5 

1.48 

1.5 

1.  4 

28 

:   1.38 

1.5 

1.5 

1.98 

2.78 

1.58 

1.34 

1.48 

1.46 

1.48 

1.46 

29 

1.44 

1.52 

1.97 

2.7 

1.56 

1.34 

1.4 

2.22 

1.48 

1.46 

1.  7 

30 

1.46 

1.54 

2.0 

2.6 

1.54 

1.34 

1.38 

1.64 

1.48 

1.46 

1.45 

31 

1. 44 

1.46 

2.56 

1.34 

1.34 

1.5 

1.45 

Note.— January  3  and  6  and  February  13,  backwater  caused  by  Ice;  open-channel  conditions  during 
the  remainder  of  the  winter  months.     Gage  February  6  probably  in  error. 

DaUy  disch<irge,  in  second-fett,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1905. 


Dav. 


2 

3 1 

4 1 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 , 

31 ' 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

57 

86 

112 

79 

192 

336 

56 

48 

45 

92 

60 

61 

39 

106 

104 

76 

187 

329 

54- 

46 

45 

76 

60 

50 

43 

95 

115 

75 

182 

322 

54 

54 

45 

54 

61 

53 

47 

95 

100 

71 

168 

292 

48 

48 

89 

54 

61 

59 

57 

95 

92 

74 

158 

258 

47 

48 

53 

50 

61 

69 

59 

91 

92 

74 

136 

252 

49 

48 

50 

53 

62 

53 

60 

87 

88 

77 

136 

224 

50 

42 

50 

50 

62 

59 

61 

87 

88 

81 

140 

212 

51 

42 

53 

50 

62 

50 

62 

75 

84 

83 

172 

190 

43 

42 

52 

50 

62 

50 

66 

79 

83 

127 

1<)8 

188 

46 

46 

52 

60 

62 

53 

70 

83 

82 

114 

154 

180 

47 

68 

52 

60 

63 

41 

64 

52 

78 

113 

145 

168 

44 

52 

52 

59 

63 

35 

60 

64 

81 

109 

189 

147 

43 

49 

52 

55 

50 

36 

69 

76 

85 

100 

195 

132 

46 

49 

52 

55 

56 

54 

69 

77 

fs4 

96 

200 

'118 

46 

46 

52 

59 

56 

42 

74 

65 

76 

112 

203 

116 

46 

44 

52 

59 

56 

36 

71 

74 

80 

112 

242 

110 

47 

44 

44 

59 

59 

42 

72 

71 

79 

102 

286 

112 

44 

44 

44 

56 

59 

42 

58 

76 

86 

119 

315 

115 

45 

41 

48 

54 

59 

42 

77 

83 

105 

114 

335 

113 

43 

41 

48 

54 

57 

42 

78 

91 

105 

114 

355 

111 

42 

41 

45 

54 

57 

55 

79 

91 

89 

111 

375 

102 

43 

38 

45 

59 

67 

48 

81 

8.5 

84 

119 

410 

96 

42 

38 

45 

50 

67 

55 

80 

89 

84 

122 

384 

81 

42 

41 

43 

59 

67 

55 

83 

89 

83 

127 

360 

68 

43 

95 

55 

50 

60 

56 

76 

89 

79 

144 

382 

67 

43 

53 

62 

60 

60 

56 

67 

8.5 

82 

1.58 

368 

64 

44 

58 

66 

60 

68 

56 

70 

94 

82 

172 

383 

65 

44 

62 

58 

60 

61 

74 

82 

85 

170 

364 

62 

45 

50 

228 

60 

61 

114 

85 

88 

178 

340 

58 

45 

47 

92 

60 

61 

65 

82 

72 

331 

46 

43 

. 



65 

Note.— Daily  discharge  obtained  by  indirect  method  for  shifting  channels.  Discharge  January  3 
and  6  and  February  13  reduced  on  account  of  backwater  from  ice.  Discharge  February  6  interpolated 
between  February  5  and  7  on  assumption  that  gage  height  of  February  6  was  in  error. 
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Estimated  monthly  discharge  of  Spanish  Fork  River  near  Spanish  Forkj  Utah,  for  1905. 
[Drainage  area,  670  square  miles.] 


Month. 


.'anuary 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


85 

106 

115 

178 

410 

336 

56 

95 

228 

92 

68 

114 


410  . 


39 
52 
72 
71 
136 
58 
42 
38 
43 
50 
50 
35 


35 


67.7 
83.2 
88 

111 

257 

156 
46.1 
48.6 
59.3 
58.5 
60.7 
54.7 


Total  in 
acre-feet. 


90.9 


4,163 
4,621 
5.411 
6,6ft5 
15,800 
9,283 
2,835 
2.988 
3,529 
3,597 
3,612 
3,363 


Run-off. 


^r^'ililre'^P^fa^'i 


65,810 


0.101  I 
.124 
.131 
.166  1 
.384  ' 
.233 


0.116 
.129 
.151 
.185 
.443 
.260 


.073 

.084 

.089 

.099 

.087 

.100 

.091 

.102 

.082 

.094 

1.84 


SPANISH  FORK   NEAR  L,AKK  SHORE,  UTAH. 

This  station  was  established  December  10,  1903,  at  the  highway  bridge  on  the  road 
between  Spanish  Fork  and  Lake  Shore,  about  3  miles  west  of  Spanish  Fork.  In  May,  1904, 
it  was  reestablished  at  a  point  about  800  feet  above  the  bridge. 

As  the  entire  normal  summer  flow  is  diverted  at  a  point  alx)ve,  the  station  is  maintained 
only  during  the  spring  and  winter,  the  object  being  the  determination  of  the  amount  of  water 
discharged  by  Spanish  Fork  into  Utah  Lake. 

The  channel  is  straight  for  9^yo\\i  75  feet  above  and  is  slightly  curved  for  100  feet  below 
the  station.  Both  banks  are  barren  and  sufficiently  high  to  prevent  overflow.  The  bed 
at  this  point  is  composed  of  fine  gravel  and  sand,  smooth  but  continually  shifting.  The 
velocity  ranges  from  2  to  4  feet  per  .second,  and  the  depth  from  1  foot  to  3  feet.  Informa- 
tion in  regard  to  winter  conditions  are  incomplete. 

Discharge  measurements  are  made  from  a  cable  and  car.  The  cable  is  marked  at  4-foot 
intervals,  beginning  at  the  right  cable  post,  which  is  the  initial  point  for  soundings. 

Daily  gage  readings  are  made  by  J.  W.  Bowen,  a  farmer.  The  original  gage  was  a  vertical 
staff  driven  into  the  bed  of  the  stream  about  10  feet  below  the  bridge.  This  was  abandoned 
at  the  beginning  of  1905,  and  readings  have  since  been  taken  from  the  new  vertical  gage 
located  on  the  right  bank  near  the  cable.  It  consists  of  a  2  by  4  inch  fir  post,  driven  into  the 
bed  of  the  stream  and  supported  at  the  top  by  a  horizontal  piece  buried  in  the  bank.  The 
datum  is  the  same  as  that  of  the  old  gage,  but  simultaneous  readings  will  not  agree,  as  there 
is  considerable  fall  to  the  stream  between  the  two  gages.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  A  30-penny  nail  driven  into  a  log  on  the  west  abutment  of  the  bridge, 
near  the  northwest  corner,  10.5  feet  S.  18°  30'  W.,  from  the  old  gage;  elevation  al)ove  gage 
datum,  11.68  feet.  (2)  A  20-penny  nail  driven  into  the  north  side  of  a  cedar  fence  post,  91 
feet,  S.  85**  30'  E.,  from  the  gage;  elevation  above  gage  datum,  21.95  feet.  (3)  A  United 
States  Geological  Survey  standard  metallic  post  set  197  feet  S.  21°  45'  E.  from  the  old  gage; 
elevation  above  gage  datum,  21.76  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Deacrlption:  133,  p  274. 
Discharge:  100,  p.  224:  133.  p.  275. 
Discharge,  monthly:  133,  p.  276. 
Gage  heights:  133,  p  275. 
Rating  table:  133,  p  2761 
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Discharge  measurements  of  Spanish  Fork  near  Lake  Shore,  Utah,  in  1905. 


Date. 


Hydrographer. 


January  27 II.  S.  Kleinschmldt 

February  15.  ..I do 

March  10 do 

April  6 W.  G.  Swendsen 

April  20 do 

May4o |  W.  P.  Hardesty 

May  22 '  W.  G." Swendsen 

December  4 do 


a  30  feet  below  regular  station. 

DaUy  gage  height,  in  feet,  of  Spanish  Fork  near  Lake  Shore^  Utah,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 
4.52 

Apr. 
4.5 

May. 

Nov. 

Dec. 
4.0 

Day. 
17 

Jan. 

•Feb. 

Mar. 

Apr. 

May. 

Nov. 

Dec. 

1.... 

4.Q 

4.67 

4.75 

4.62 

46 

4.08 

19 

3.4 

4  3 

2.... 

4.1 

4.97 

4.58 

4.35 

4.3 

4.2 

18.... 

4.6 

4.6 

4.1 

5.0 

40 

43 

3.,.. 

4.2 

4.85 

4.52 

4.33 

4.2 

4.2 

19..,. 

4.5 

4.59 

4.15 

4.9 

402 

41 

4.... 

4.2 

4.8 

4.5 

4.3 

3.85 

4.2 

20.... 

4.6 

4.58 

4.3 

4.85 

3.7 

41 

5 

4.1 

4.73 

4,55 

4.31 

3.6 

4.18 

21 ... . 

4.6 

4.6 

4.25 

4.72 

3.7 

41 

6.... 

4.4 

4.7 

4.53 

4.35 

3.48 

4.1 

22.... 

4.63 

4.61 

4.3 

4.71 

3.9 

41 

7.... 

4.2 

4.68 

3.9 

4.48 

3.43 

4.05 

23.... 

4.7 

4.55 

4.3 

4.63 

4  3 

42 

8.... 

4.45 

4.61 

4.1 

4.58 

3.42 

4.0 

24..,. 

4.63 

4.55 

4.2 

4.73 

403 

4  2 

9 

4.45 
4.2 

4.5 
4.58 

4.U 
4.15 

4.68 
5.1 

3.43 
3.4 

25.... 
26.... 

4.62 
4.61 

4.55 
4.58 

4.2 
4.0 

4.65 
'4.68 

3.5 
3.55 

4.2 

10..., 

4.0 

4  3 

n.... 

4.52 

4.6 

4.05 

4.98 

3.42 

4.1 

27.... 

4.6 

4.68 

4.15 

4  79 

3,5 

43 

12.... 

4.7 

4.2 

4.1 

4.88 

3.43 

4.2 

28..,. 

4.59 

4.51 

4.1 

4  82 

3,53 

4  2 

13.... 

4.6 

4.1 

4.12 

4.8 

3.4 

4.2     ! 

29.... 

4.58 

4.1 

48 

3.4 

4  3 

14,.,. 

4.8 

4.39 

4.2 

4.85 

3.38 

4.3 

30.... 

4.6 

4.12 

4  72 

3.0 

40 

4  25 

15. . . . 

4.6 
4.6 

4.38 
4.52 

4.15 
4.1 

4.88 
4.9 

3.38 

3.38 

4.3 

4.1 

31.-.. 

4.61 

4.11 

3.0 

16.... 

Daily  discharge,  in  second-feet ^  of  Spanish  Fork  near  Lake  Shore,  U tali.,  for  1905. 


Day.    Jan.  '  Feb.    Mar.     Vpr.  '  May.    No 


1... 

2... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14..., 
15.... 
16..., 


.53.0 
22.5 
28.0 
29.5 
23. 0 
41.0 
29.5 
45.5 
46.0 
30.0 
58.5 

m.  0 

58.5 
75.0 
59.0 
60.0 


71.0 
95.  5 
85.5 
81.2 
76.0 
73.0 
72.2 

m.o 

58.0 
64  5 
66.0 
36.0 
30.5 
50.0 
49.0 
59.5 


95.  5 

71.5 

85.5 

68. 0 

81.2 

fi7.0 

76.0 

72.0 

73.0 

71.5  1 

72.2 

27.5 

m.o 

39. 0 

58.0 

41.5 

64  5 

42.0  ' 

0     77.0 
65.0  I 
63.5  I 
61.0 
62.  ') 
66.  0 
76.0  I 
8.'^. .-)  I 
92.0 
12i).0 
5    117.5 
0  1 108.0 
5    100.0 
5    104.0 


4f».0  I. 

:K2  . 
19.0 

10.3  . 

7.0  . 

6.  't  . 


»i.5 
7.0 

6.5  j 
6.2 


10»5. .''. 
108. 0 


Note.— Total  Mow  of 
by  indin^ct  method  for 


rivor  diverted  for 
shifting  channels. 


31.-5 
44.5 
44.  5 

3H.  5 
43.  5 
38.0 
34. 
i  32.0 
32.0 
32.0 
:i8.  0 
44.. 
44.. 
51.. 
51.; 
:iH.  i 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Nov.  1  Dec. 

17.... 

62.0 

67.0 

41.5 

108.0 

7.6 

51.6 

I    18.... 

61.0 

67.5 

43.0 

116.0 

33.5 

61.6 

1  19 

53. 0 

67. 0 

46.5 

106.0 

35.0 

38.0 

20 

61.0 

67.0 

58.0 

96.0 

18.5 

38.0 

21 

62.0 

69.0 

54  0 

89.5 

19.3 

38.0 

il>2.... 

6,5.0 

70.5  ;  58.0 

88.0 

28.5 

38.0 

23.... 

71.0 

66.0     58.0 

80.0 

54  5 

446 

24.... 

65.5 

66.5     51.0 

88.0 

36.6 

44  6 

25 .... 

64  5 

67.5     51.5 

80.6 

11.2 

44  6 

26 

65.0 

70. 5     38. 0 

82.0 

13.0 

61.6 

27.... 

66.0 

71.5     48.0 

90.0 

11.0 

61.6 

1    28.... 

64  5 

65.  5     45. 0 

91.0 

12.0 

445 

29 

63.5 

45.2 

89.0 

7.5 

0.0 

61.6 

30.... 

65.0 

46.5 

80.0 

0  0 

32.5 

48.0 

31.... 

1, 

65.5 

46.0 

0.0 

48.0 

irrigation  May  30  to  November  29.     Daily  discbarge  obtained 
Discharge  interpolated  December  9  and  31. 
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Estimated  monthly  discharge  ofSpanifth  Fork  near  Lake  Shore,  Utah,  for  1906. 


Month. 


January 

February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


Discharge  in  8ocond-fp»»t. 

Total  In 

Maximum. 

Minimum.  ■    Mean. 

acre-feet. 

75 

22.5 

54.2 

3,333 

95.5 

30.5 

66.0 

3,665 

72 

27.5 

50.1 

3,080 

129 

61 

90.1 

5,361 

83 

0 

17.9 

1,101 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0  i                   0 

0 

0 

32.5                     0 

1.08 

64 

51.5                31.5 

42.7 

2,626 

129 

0 

26.8 

19,230 

vSKVIKR  RIVER  BASIN. 
SKVIEIl  RIVKIl  NKAR  GUNNISON,  UTAH. 

Sevier  River  rises  i.i  the  northwestern  part  of  Kane  County,  in  southern  Utah,  flows 
northeastward  to  a  point  near  Gunnison,  northwestward  nearly  to  Leamington,  and  then 
turns  sharply  to  the  southwest  and  discharges  into  Sevier  Lake. 

Tributary  streams  are  few,  San  Piteh  River  and  Salina  Creek  being  the  most  important. 
The  San  Pitch  joins  the  main  stream  about  3  miles  aljove  the  gaging  station,  but  since  its 
flow  is  used  for  irrigation  and  is  completely  controlled  by  storage  reservoirs,  it  furnishes 
little  of  the  supply.  Salina  Creek,  which  enters  about  15  miles  above  the  station,  is  subject 
to  rapid  run-ofl"  and  during  flood  seasons  carries  an  immense  amount  of  sediment. 

Tliere  is  considerable  irrigation  from  the  Sevier  above  Gunnison,  and  a  few  small  storage 
reservoirs  control  the  flood  discharge. 

The  station  was  established  June  29,  1900.  It  is  located  at  the  wagon  bridge  over  the 
Sevier  about  4  miles  west  of  Gunnison,  on  the  road  to  Westview  precinct. 

The  channel  is  straight  for  about  300  feet  above  and  below  the  station,  with  banks  suffi- 
ciently high  to  prevent  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  gravel 
and  is  smooth  and  apparently  permanent.  The  current  is  sluggish  at  low  water,  but  at 
ordinary  stages  ranges  from  2  to  3  feet  per  second.  At  the  high-water  section  the  vel<x*ity 
is  greatest  at  the  right  side,  decreasing  somewhat  uniformly  toward  the  left,  where  it  is  low. 
Floating  ice  during  the  winter  season  may  make  records  at  certain  stages  impossible. 
There  is  a  free  flow  at  the  low-water  but  not  at  the  high-water  section. 

During  ordinarj"  stages  discharge  measurements  are  made  from  the  upstream  side  of  the 
bridge,  the  floor  of  which  is  marked  at  5-foot  intervals,  beginning  at  the  bridge  pile  to  which 
the  gage  is  attached,  this  being  the  initial  point  for  soundings.  At  extreme  low  water  the 
velocity  at  this  point  is  too  low  for  favorable  results,  and  measurements  are  made  by  wading 
at  a  point  about  75  feet  below  the  bridge,  marked  by  a  2  by  4  inch  post  on  each  bank.  The 
initial  point  for  soundings  at  this  section  is  the  post  on  the  left  bank. 

The  gage  is  read  daily  by  L.  11 .  Erickson ,  a  farmer.  The  original  gage  is  a  1  by  4  inch  piece 
of  redwood  nailed  vertically  to  a  bridge  pier  on  the  right  bank  on  the  upstream  side  of  the 
bridge.  In  January,  1905,  a  new  6  by  6  inch  inclined  gage  was  established  at  a  point  about  25 
feet  b(jlow  the  old  one.  It  is  fastened  to  double  po.st8  set  in  the  bank.  Both  gages  have  the 
same  datum  and  are  referred  to  bench  marks  as  follows :  (1 )  A  large  spike  driven  into  the  side 
of  a  cedar  post  46  feet  S.  74°  E.  from  the  gage ;  elevation,  8.55  feet.  (2)  A  nail  in  the  top  of 
railing  post  at  the  northeast  comer  of  the  bridge  13  feet  north  of  the  gage;  elevation,  13.18 
feet.  (3)  A  United  States  Geological  Survey  .standard  iron  post  set  in  the  ground  153  feet  S. 
84°  30'  E.  from  the  old  gage;  elevation,  10.10  feet.     Elevations  are  above  datum  of  gage. 

IRR  176—06 5  ^  , 
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Information  in  regard  to  this  station  is  contained  in  the  folloiiving  publications  of  the 
United  States  Geological  Suney  (Ann = Annual  Report;  WS  =  Water-Supply  Paper): 

Description:  WS  51,  p  425;  tki,  p  12t>;  85,  p  88;  100,  pp  147-148,  133,  pp  277-278. 

Discharge:  WS  51,  p  425;  66,  p  126;  85,  p  88;  100,  p  148;  133.  p  278. 

Discharge,  monthly:  Ann  22,  iv,  p  420;  WS  75  p  197;  85,  p  90;  100.  p  149;  133,  p  280. 

Gage  heights:  WS  51,  p  426;  66,  p  126;  85,  p  89;  100.  pp  148-149;  133,  p  279. 

Ilydrograph:  Ann  22,  Iv,  p  420. 

Rating  tables:  ^WS  52,  p  521;  66,  p  176;  85,  p  89;  100,  p  148;  133,  p  280. 

Discharge  measurements  of  Sevier  River  near  Gunnison,  Utah,  in  1906. 


Date. 


Ilydrographer. 


Width 


Area  of       Mean 


January  19  <» . . .    C.  Tanner. 

Febrary  7 a do 

April  23 W.  (1.  Swt'ndsen . 

June  19 '  C.  S.  Jarvis 

July  1 do 

August  11 do 


lain. 

st-clion. 

vflocity. 

^Vef. 

Square 
feet. 

Feet  per 
second. 

50 

123 

2.60 

50  ' 

120 

2.50 

36 

35 

1.47 

35 

32 

1.51 

30 

22 

.89 

29 

25 

1.17 

Gage 
height. 


Feet. 
2.25 
2.20  I 
.80 
.76  I 
.42 
.53 


Dis- 
charge. 

Second- 
feet. 

320 

301 

52 

49 

20 

30 


Day. 


a  Measured  at  bridge. 
Daily  gage  height,  in  feet,  of  Seiner  River  near  Gunnison,  Utah,  for  1906. 

Jan.      Fob.      Mar.      Apr.     May.    June.    July.     Aug.  I  Sept.      Oct.      Nov. 


I 

1 

.       1 

' 

3                          1     .         '     .         ' 

4:::::::.:..' ::...;  i 

5                                                       1 

6 

2.3 

7 

2.2 

8 

2.2 

9 

2.16 

10 

1 

O   <>7 

11 

2.  IS 

12 

2.26 

13 

2  «) 

14 

3.1 

15 

2  0     \ 

16  

•,'fl  ! 

17 

2.02 

18 

2.0 

1 
2.0 

19 

1     2. 2,'j 

2.0 

20 

1     2.2 

2.0 

21 

2.2 

2.12 

22 

2. 2 

2. 22  ' 

23 

2.0<) 

2.26  1 

24 

2.2 

2.;J8 

25 

1     2.22 

2..i8 

26 

2. 24 

2.38 

27 

2.26 

2.3    1 

28 

2.22 

2.3 

29 

2.22 

30 

2. 26 

1 

31 

2.24  ' 

1              1 

2.4 

1.1 

.72 

2.8 

2.4 

I.l 

2.86 

2.44 

1.1 

.7 

2JM\ 

2.34 

1.1 

.72 

2.7 

2.^ 

1.14 

.7 

2.46 

2.1 

1.1 

2.38 

1. 88 

1.1 

2.36 

1.7 

1.12 

.76 

2.24 

1.76 

.78 

2.2 

1.96 

1.12 

.84 

1.76 

1.9 

1.12 

.96 

1.76 

1.88 

1.06 

.98 

1.56 

1.84 

1.0 

1.0 

1.2 

1.8 

.9 

1.04 

1.1 

1.76 

.9 

1.24 

.9 

.86 

1.56 

.9 

1.64 

.84 

1..W 

.8 

1.6 

.78 

1.6 

.82 

1.58 

.8 

1.66 

.82 

1.62 

.8 

1.7 

.76 

1.56 

.78 

1.74 

.  7 

.78 

1.76 

.56 

1.5 

1.94 

.52 

1.4 

.9 

2.44 

.5 

1.4 

.82 

3.25 

.46 

1.34 

.78 

3.23 

.44 

1.24 

.78 

3.3 

.42 

.74 

3.32 

.4 

1.16 

.7 

3.22 

.4 

1.1 

.  7 

3.24 

.4 

1.14 

2.6 



.5 

.5 

.5 

.5 

.5 

.5 

.54 

.54 

.54 

.54 

.54 

.56 

.56  I 

.56 

.56  ' 

.56  I 

.56  I 

.56  ] 

.56  j 

.58 

.58  , 

.58  I 

.6    I 


.86  I 
.96 
.8    ! 
.74 


1.0 

1.0 

1.02 

1.06 

1.06 

1.08 

1.1 

1.1 

1.14 

1.16 

1.18 

1.18 

1.2 

1.18 

1.14 

1.1 

1.1 

1.1 

1.1 

1.12 

1.16 

1.16 

1.16 

1.16 

1.14 

1.14 

1.16 

1.16 

1.16 

1.18 


Dec. 


1.16 

1.16 

1.16 

1.14 

1.14 

1.16 

1.16 

1.14 

1.14 

1.12 

1.12 

1.12 

1.12 

1.14 

1.12 

1.12 

1.1 

1.1 

1.1 

1.1 

1.1 

1.12 

1.12 

1.12 

1.12 

1.14 

1.14 

1.14 

1.14 


1.14 

1.3 

1.2 

1.2 

1.14 

1.16 

1.16 

1.18 

1.16 


1.16 

1.18 

1.2 

1.2 

1.18 


Note.— River  frozen  January  1-17  and  December  10-31. 
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Staiiim  rating  table  for  Sevier  River  near  Gunnison,  Utah,  from  January  18  to  December 

J5, 1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage     ' 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet . 

Feet. 

Second-feet. 

0.40 

17 

1.20 

101 

2.00 

254 

2.80 

474 

aso 

24 

1.30 

116 

2.10 

278 

2.90 

506 

1        0.60 

32 

1.40 

132 

2.20 

303 

3.00 

539 

a  70 

41 

1.50 

149 

2.30 

329 

3.10 

573 

0.80 

51 

1.60 

168 

2.40 

356 

a20 

608 

0.90 

62 

1.70 

188 

2.50 

384 

3.30 

644 

1.00 

74 

1.80 

209 

2.60 

413 

3.40 

681 

1.10 

87 

1.90 

231 

2.70 

443 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge 
measurements  made  during  1905.  It  is  well  defined  between  gage  heights  0.  4  foot  and  1  foot  and  fairly 
well  defined  above  1  foot. 

Estimated  monthly  discharge  of  Sevier  River  near  Gunnison,  Utah,  for  1905. 
[Drainage  area,  3,986  square  miles,] 


Month. 


January  18-31 . . 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-15. 


Discharge  in  socond-fwt. 


Maximum.   Minimum,  i    Mean. 


319 

573 

367 

92 

651 

525 

26 

69 

62 

101 

95 

116 


254 
254 

87 
41 
41 
17 
17 
24 
41 
58 
87 
93 


:»3 

318 

199 
67.0 

222 

164 
18.4 
32.3 
46.2 
89.3 
91.4 
98.3 


The  period. , 


Total  in 
acre-feet. 


8,414 
17.660 
12.240 
3,987 
13,650 
9,759 
1,131 
1.986 
2,749 
5,491 
5,439 
2,925 


Run-off. 

Second-feet 

per  squan? 

mile. 

Depth  in 
inches. 

0.076 

0.040 

.080 

.083 

.0.50 

.058 

.017 

.019 

.056 

.065 

.041 

.046 

.0046 

.0053 

.0081 

.0093 

.012 

.013 

.022 

.025 

.023 

.026 

.025 

.014 

a5,430 


Note.— Discharge  interpolated  on  days  when  gage  heights  were  missing. 

SAN  PITCH  RIVER  NEAR  GUNXISON,  UTAH. 

San  Pitch  River,  which  enters  Sevier  River  from  the  north,  flows  throughout  its  course 
in  a  well-defined  channel  with  no  overflow.  Over  the  lower  portions  of  the  area  evapora- 
tion and  seepage  doubtless  exceed  inflow  to  the  stream.  Tliere  are  small  tracts  of  irrigated 
land  at  various  points  along  the  river,  and  a  storage  re^servoir  about  10  miles  above  the 
gaging  station  completely  controls  the  flow.  The  tributaries  are  few  and  mostly  inter- 
mittent. Manti  Creek,  which  enters  at  a  point  about  11  miles  above  the  station,  drains 
a  barren  area  and  is  subject  to  rapid  run-ofl".  Its  discharge  may  vary  from  4  to  150  second- 
feet,  but  it  enters  above  the  reservoir  dam  and  is  thus  completely  controlled  before  reach- 
ing the  gaging  station. 

The  station  was  established  June  30,  1900.  It  is  located  4  miles  northeast  of  Gunnison 
about  one-eighth  mile  west  of  the  Rio  Grande  Western  Railway,  we.st  of  the  second  farm- 
house along  the  railroad  track  north  of  Gunnison  station. 
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The  channel  is  straight  for  alx)ut  1(X)  feet  alx)ve  and  is  slightly  curved  below  the  station. 
Both  banks  slope  gradually  and  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the 
stream  is  composed  of  sand  and  gravel,  and  is  smooth  and  apparently  permanent.  The 
velocity  is  high.     Information  in  regard  to  winter  conditions  is  indefinite. 

Discharge  measurements  are  made  by  wading  at  a  point  near  the  gage,  where  a  tagged 
wire  Is  stretched.  The  initial  point  for  soundings  is  the  west  side  of  the  supporting  post 
on  the  left  bank. 

The  gage,  which  is  read  daily  by  Oliver  Peterson,  is  a  vertical  staff  driven  into  the 
stream  bed.  It  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  cellar  post  set  about 
45.5  feet  west  from  the  gage;  elevation,  5.96  feet-  (2)  Top  of  nail  driven  into  top  of 
stake  set  alx)ut  150  feet  S.  84°  E.  from  the  initial  point;  elevation,  10.36  feet. 
Elevations  are  above  datum  of  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  51.  p  425;  66,  p  12.5;  85,  p  94;  100,  p  150;  133,  p  281. 

Discharge:  WS  51.  p  4'25;  66,  p  125;  85,  p  94;  100,  p  150;  133,  p  281. 

Discharge,  monthly:  Ann  22,  iv.  p  419;  WS  75.  p  196;  85,  p96:  100,  p  152;  133,  p  283. 

Gage  heights:  WS  51,  p  425;  66,  p  125;  S.%  p  95;  100,  p  151;  133.  p  282. 

Ilydrograph:  Ann  22,  iv,  p  419. 

Rating  tables:  WS  52,  p  521;  66.  p  176;  85.  p  95;  100,  p  151;  133,  p  282. 

Discharge  measurements  of  San  Pitch  River  near  Gunnison,  Utah,  in  1905. 


Date. 


Hydrographer. 


January  18 C.  Tanner. 

June  19 C.  S.  Jarvis. 

July  1.. I do. 

August  12 do. 


Width. 


Feet. 
23 
31 
29 
29 


Area  of 
section. 

Square 
feet. 


Mean 
velocity.  I 

Feet  per 


Ga^e 
height. 


Dis- 
charge. 


Second- 


't. 

second. 

Feet. 

feet. 

20 

0.60 

1.76 

12 

40 

2.92 

2.46 

116 

36 

2.63 

2.40 

96 

40 

2.88 

2.46 

114 

Daily  gage  height,  infect,  of  San  Pitch  River  near  Gunnison,  Utah,  for  1905 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


Day. 


Ian. 

Fob. 

Mar. 

Apr. 

M« 

1.78 

1.78 

1.8 

1.76 

2. 

1  78 

19 

1.78 

1.78 

2. 

1.78 

1.9 

1.78 

1.78 

2. 

1.78 

1.9 

1.76 

1.78 

2. 

1.8 

1.88 

1.76 

1.78 

2. 

1.8 

1.88 

1.76 

1.78 

2. 

1.8 

1.86 

1.74 

1.8 

2. 

1.78 

1.84 

1.7 

1.8 

2. 

1.78 

1.8 

1.7 

1.8 

2. 

1.78 

1.74 

1.68 

1.84 

2. 

1.8 

1.74 

1.68 

1.8 

2. 

1.8 

1.72 

1.7 

1.8 

2. 

1.73 

1.7 

1.72 

1.8 

2. 

1.78 

1.7 

1.73 

1.8 

2. 

1.76 

1.7 

1.78 

1.8 

2. 

1.78 

1.68 

1.78 

1.8 

2. 

1.78 

1.68 

1.78 

1,82 

2. 

1.76 

1.68 

1.78 

1.84 

2. 

1.78 

1.68 

1.78 

1.84 

2 

1.76 

1.68 

1.8 

1.84 

2. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

3.0 

2.44 

2.54 

2.0 

2.08 

1.96 

1.9 

2.9 

2.56 

2.5 

2.06 

2.04 

1.96 

1.9 

2.76 

2.54 

2.52 

2.04 

2.04 

2.0 

1.9 

2.8 

2.54 

2.5 

2.06 

2.02 

2.0 

1.9 

3.1 

2.5 

2.5 

2.08 

2.02 

1.98 

1.9 

2.82 

2.58 

2.5 

208 

2.02 

1.96 

1.92 

2.88 

2.6 

2.5 

2.02 

2.0 

1.96 

1.9 

2.9 

2.68 

2.5 

2.04 

2.0 

1.96 

1.88 

2.88 

2.66 

2.5 

2.02 

2.0 

1.98 

1.88 

2.86 

2.64 

2.5 

202 

2.0 

1.96 

1.88 

3.0 

2.66 

2.5 

2.04 

1.94 

1.92 

1.88 

3.14 

2  64 

2.56 

2.02 

1.94 

1.92 

1.88 

2.88 

2.64 

2.46 

2.0 

1.94 

1.92 

1.9 

2.9 

2.6 

2.44 

2.06 

1.94 

1.92 

1.9 

2.88 

2.64 

2.44 

2.06 

1.94 

1.92 

1.9 

2.8 

2.64 

2.46 

2.04 

1.92 

1.92 

1.9 

2.7 

2.6 

2.42 

2.03 

1.94 

1.92 

1.92 

2.78 

2.6 

2.4 

2.02 

1.94 

1.94 

1.92 

2.6 

2.6 

2.36 

2.02 

1.94 

1.94 

1.94 

2..S2 

2.6 

2.36 

2.02 

1.96 

1.96 

1.96 
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Daily  gage  height^  in  feet,  of  San  Pitch  River  near  Gunnison,  Utah,  for  1905 — Continued. 


Dally. 


21 
22 
23 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


1.74 
1.74 
1.74 
1.74 
1.74 
1.74 
1.74 
1.7fi 
1.74 
1.74 
1.74 


Feb. 


1.68 
1.78 
1.72 
1.74 
1.78 
1.78 
1.78 
1.8 


Mar. 


1.8 
1.8 
1.78 
1.78 
1.78 
1.66 
1.66 
1.68 
1.66 
1.68 
1.73 


Apr. 


1.84 

1.8 

1.82 

1.88 

1.8 

1.9 

2.0 

2.34 

2.34 

2.36 


May. 

June 

2.54 

2.4 

3.24 

2.5 

2.8 

2.42 

2.78 

2.44 

2.7 

2.38 

2.6 

2.5 

2.6 

2.4 

2.32 

2.6 


2.34 

2.42 

2.4 

2.42 

2.42 


July. 

Aug. 

Sept. 

Oct. 

2.6 

2.36 

2.02 

1.96 

2.6 

2.36 

2.02 

1.96 

2.58 

2.36 

2.02 

1.96 

2.54 

2.36 

2.0 

1.96 

2.54 

2.36 

2.0 

1.96 

2.54 

2.3 

2.0 

1.96 

2.54 

2.24 

2.0 

1.96 

2.54 

2.22 

1.96 

1.96 

2.56 

4.15 

2.3 

1.96 

2.56 

2.36 

2.08 

1.96 

2.56 

2.2 

1.96 

Nov. 

2.0 

2 

0 

88 

88 

88 

9 

92 

9 

9 

9 

Dec. 


86 


Station  rating  table  for  San  Pitch  River  near  Gunnison,  Utah,  from  January  1  to  December 

31,  1905. 


Gage 
height. 

Discharge. 

Gaec 
height. 

i 
Discharge. 

Second-feet. 
49 
64 
82 
102 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 
1.70 
1.80 
1.90 
2.00 

Second-feet. 
10    1 
15    ; 
24 
35 

Feet. 
2.10 
2.20 
2.30 
2.40 

2.50 
2.60 
2.70 
2.80 

Second-feet. 
123 
146 
171 
198 

Feet. 
2.90 
3.00 
3.10 
3.20 

Second-feet. 
227 
258 
290 
324 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  on  discharge  measure- 
ments made  during  1902-1905.     It  is  well  defined  f)etween  gage  heights  1.65  feet  and  2.5  feet. 

Estimatsd  monthly  discharge  of  San  Pitch  River  near  Gunnison,  Utah,  for  1905. 
[Drainage  area,  836  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Maximum.    Minimum. 


15 

24 

15 

94 

338 

304 

166 

720 

82 

46 

35 

30 


Mean. 


11 
9 
8 
13 
82 
90 
110 
64 
30 
26 
22 
20 


13.3 
14.1 
12.1 
24.2 

136 

179 

143 

126 
40.5 
32.0 
28.1 
23.9 


64.3 


Total  in 
acre-feet. 


818 

783 

744 

1.440 

8,362 

10,650 

8,793 

7,747 

2,410 

1,968 

1,672 

1,470 


46,860 


Kun-off. 


Second-l«?et 

per  square 

mile. 


0.016 
.017 
.014 
.029 
.163 
.214 
.171 
.151 
.048 
.038 
.034 
.029 


.07' 


Depth  in 
inches. 


0.018 
.018 
.016 
.032 
.188 
.239 
.197 
.174 
.054 
.044 
.038 
.033 


1.05 


Note.— Open-channel  curve  assumed  to  apply  throughout  the  year  as  the  stream  is  known  to  freeze 
but  slightly  at  this  station. 
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STREAM   MEA81TREMENTS    IN   1905,  PART   XII. 
HUMBOLDT  SINK  DRAINAGE. 


Tlie  only  stream  of  importance  draining  into  Humboldt  Sink  is  Humboldt  River,  the 
basin  of  which  is  described  below. 

HUMBOLDT  RIVER  BASIN. 
DESCRIPTION  OF  BASIX. 

Humboldt  River  rises  in  the  extreme  northeastern  part  of  Nevada,  flows  west  and 
southwest  across  the  structural  features  of  the  country,  and  enters  Humboldt  Lake, 
whence  its  waters  find  their  way  into  Humboldt  Sink.  The  tributaries  follow  the  general 
direction  of  the  mountain  ranges  and  flow  either  to  the  north  or  to  the  south.  During  low 
stages  the  water  of  the  river  is  almost  wholly  diverted,  and  for  the  future  development 
of  the  country  recourse  must  be  had  to  the  construction  of  storage  reservoirs. 

Of  the  tributaries,  North  Fork  enters  the  stream  west  of  Peko,  Nev.,  and  South  Fork 
about  10  miles  below  Elko.  Pine  Creek  comes  in  from  tha  south  near  Palisade,  Nev. 
Marys  River  is  one  of  the  headwater  branches. 

NORTH   FORK  OF  HUMBOLDT   RFV^R    NEAR  ELBTJRZ,  NEV. 

This  station  was  established  October  10,  1902.  It  is  located  about  one-fourth  mile 
above  the  junction  of  North  Fork  with  the  main  River  and  150  feet  below  the  Southern 
Pacific  Railroad  bridge.  It  is  2  miles  west  of  the  Southern  Pacific  Railroad  station  at 
Elburz.    Tlie  nearest  post-oflSce  is  Halleck,  Nev. 

The  channel  is  straight  for  150  feet  above  and  below  the  station.  Both  banks  are  high, 
but  the  left  will  overflow  at  extreme  flood  stages.  The  l)ed  of  the  stream  is  composed 
of  gravel  and  silt  and  changes  slightly.  There  is  but  one  channel  at  all  stages,  and  the 
current  is  sluggish. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  zero  on  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  A.  R.  Blevins,  is  an  inclined  4  by  4  inch  timber 
fastened  to  the  left  bank  just  above  the  cable.  The  bench  mark  is  a  4  by  4  inch  timber 
driven  into  the  ground  on  the  left  bank  20  feet  upstream  from  the  gage;  elevation  above 
zero  of  gage,  6.99  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  163;  133.  p  283. 
Discharge:  100,  p  104;  133,  p  284. 
Discharge,  monthly:  133,  p  285. 
Gage  heights:  100,  p  1()4;  133,  p  284. 
Rating  table:  133,  p  285. 

Discharge  measurements  of  North  Fork  of  Humboldi  River  near  Elburz,  Nev.,  in  1905. 


Date. 


Hydrographer. 


Width. 


W.  A.  Wolf. 


April  27. . . . 

May  20 ' do 

June  4 do, 

July  14 1 do. 


Ffet. 
37 
37 
37 


I 


Area  of 
section. 


Mean 
velocity. 


Square 
feet. 

26 

27 

32 


Feet  per 
second. 

1.13 

1.18 

1.25 


Gage 
leignt. 


heigl 


I      Dls- 
I  charge. 


Feet. 
3.30 
3.35 
3.50 
2.80 


Second- 
feet. 

29.5 

32 

40 

al 


a  Discharge  estimated. 
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Daily  gage  height,  in  feet,  of  North  Fork  of  Humboldt  River  near  Elhurz,  Nev.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

3.55 

3.55 

3.5 

3.  .55 

3.5 

3.5 

3.5 

3.5 

3.5 

3.45 

3.4 

3.35 

3.3 

3.3 

3.35 

3.4 

3.4 

3.3 

3.25 

3.2 

3.15 

3.15 

3.15 

3.15 

3.1 

3.1 

3.1 

3.0 

3.0 

3.0 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.6 

3.6 

3.6 

3.6 

3.6 

3.55 

3.55 

3.6 

3.6 

3.55 

3.55 

3.55 

3.55 

3.55 

3.6 

3.6 

3.6 

3.6 

3.6 

3.8 

3.8 

3.8 

3.75 

3.7 

3.6 

3.6 

3.6 

3.6 

3.6 

3.55 

3.5 

3.5 
3.5 
3.45 
3.4 
3.35 
3.35 
■3.35 
3.3 
3.25 
3.2 
3.15 
13 
3.35 
3.4 
3.4 
3.4 
3.35 
3.3 
3.3 
3.3 
3.3 
3.3 
3.25 
3.3 
3.3 
3.3 
3.25 
3.3 



3.4 
3.4 
3.45 
3.45 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
•3.4 
3.4 
3.4 
3.45 
3.45 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.45 
3.45 
3.5 
3.5 
3.45 
3.45 
3.45 
3.5 

3.5 

3.5 

3.45 

3.45 

3.4 

3.35 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

3.25 

3.25 

3.2 

3.25 

3.25 

3.3 

3.3 

3.3 

3.35 

3.35 

3.3 

3.3 

3.25 

3.3 

3.3 

3.3 

3.  35 

3.4 

3.4 

3.5 

3.55 

3.55 

3.6 

3.6 

3.6 

3.65 

3.7 

3.65 

3.6 

3.65 

3.7 

3.6 

3.5 

3.5 

3.4.5 

3.4 

3.35 

3.a5 

3.3 

3.35 

3.4 

3.  45 

3.55 

3.55 

3.6 

3.6 

3.6 

3.55 

3.6 

2.85 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8.5 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.75 

2.75 

2.75 

2.  75 

2.7 

2.7 

2.7 

2.65 

2.  ♦15 

2.6 

2.55 

2.4 

2.32 

2.3 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.15 

2.15 

2. 15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2. 15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.2 

2.3 

2.4 

2.5 

2.5 

2.5 

2.  .55 

2.5.5 

2.0 

2.n 

2.55 

2.55 

2.5.5 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.5.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.55 

2.5.5 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.8 
2.9 
2.9 
3.0 
3.1 
3.2 
3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.1 

3.0 

3.0 

2.9 

2.9 

3.0 

3.0 

2.9 

2.9 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.8 

2.85 

2.9 

3.0 

3.0 

3.0 

2                   ..   . 

3.0 

3 

3.0 

4 

3.0 

5 

3.0 

6 

7 

8 

9 

3.0 
3.0 
3.0 
3.0 

10 

11 

12 

3.0 
3.0 
3.C 

13 

3.0 

14      

3.0 

15 

3.0 

16 

3.0 

17 

18 

19 

20 

21 

3.1 
3.1 
3.1 
3.2 
3.2 

22       "    

.1.3 

23 

24 

3.4 
3.4 

25 

3.5 

26 

3.5 

27 

.3.5 

28 

3.5 

29 

3.5 

30 

3.5 

31  

Note.— Ice  conditions  exist  at  this  station  during  the  winter  months.    Ice  8  inches  thick  January  20. 

Station  rating  table  for  North  Fork  of  Hunibcldt  River  near  Elbnrz,  Nev.,  from  January  1 

to  December  31,  19(15. 


Gaee 
height. 

Discharge. 

r.ace 
height. 

Feet. 
2.70 
2.80 
2.90 
3.00 
1 

Discharge. 

Feet. 
2.30 
2.40 
2.  .50 
2.60 

Second-feet. 
0.0 
.2 
.4 

.6 

Second-feet . 
0.8 
1. 
3. 
8. 

Gage 
height. 


Disci.: 


Cage 
height. 


Discharge. 


3.10 
3.20 
3.30 
3.40 


14 

20 


34 


Feet.      Second-fret:       Feet.      Second- feet: 


3.50 
3.  to 
3.70 
3.80 


41 
49 
57 

66 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  l>a8od  on  four  discharge 
measurements  made  during  1905.  Estimates  based  on  this  lubli-  can  hi-  considered  only  as  approxi- 
mate, and  especially  so  for  low  stages.    Zero  How  at  2.3  feet  is  baaed  on  observer's  statement. 
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Estimated  monthly  discharge  of  North  Fork  of  Humboldt  River  near  EJJburz,  Nev.^for  1905. 
[Drainage  aroa,  1,020  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Deceral>er. 

The  year. 


Discharge  In  second-foet. 


Maximum.    Minimum.      Mean, 


41 
41 
41 
57 
45 
2 


27 
27 
41 


41 

17 

34 

20 

27 
8 
.0 
.0 
.4 
.6 
.8 


53.3 
29.0 
38.8 
28.9 
43.8 
28.0 
.96 
.12 
.50 
2.9 
7.8 
19.1 


Total  in 
acre-feet. 


3,277 

1,611 

2,386 

1,720 

2,693 

1,666 

59 

7 

30 

178 

464 

1,174 


Run-off. 


Second-feet 

per  square 

mile. 


0.052 
.028 
.038 
.028 
.043 
.027 
.00094 
.00012 
.00049 
.0028 
.0076 
.019 


21. 


15,270  I 


.021 


Depth  in 
inches. 


0.060 
.029 
.044 
.031 
.050 
.030 
.0011 
.00014 
.00055 
.0032 
.0085 
.022 


.279 


Winter  esti- 


NoTE.— Open-channel  rating  table  applied  to  the  winter  months  without  correction, 
mates  liable  to  some  error. 

SOUTH  FORK   OF  HUMBOLDT  KIVER  NEAR  ELKO,  NKV. 

This  station  was  established  August  29,  1896.  It  is  located  10  miles  southwest  of  the 
town  of  Elko,  at  Cislini's  (formerly  Mason's)  ranch,  and  about  6  miles  above  the  junction 
of  South  Fork  with  the  main  stream. 

The  channel  is  straight  for  some  distance  above  and  below  the  station  and  the  banks 
are  high.  The  bed  of  the  stream  Ls  composed  of  gravel  and  is  stable.  There  is  a  good 
sit€  for  a  reservoir  a  short  distance  above  the  station. 

Discharge  measurements  are  made  from  a  cable  and  suspended  car  at  a  point  1  mile 
above  the  gage. 

The  gage,  which  is  placed  near  the  farm  of  the  observer,  M.  Cislini,  for  his  convenience, 
is  inclined  and  is  spiked  to  posts  driven  firmly  into  the  right  bank.  An  inclined  gage 
was  installed  November  22, 1902,  at  the  site  of  the  old  one,  the  4-foot  marks  of  the  old  and 
new  gages  coinciding.  The  bench  mark  is  a  4  by  4  inch  timljer  driven  4  feet  south  of  the 
gage;  elevation  above  gage  datum,  6.29  feet.  Anew  gage  was  installed  May  21,  1905, 
below  a  dam  which  was  built  just  below  the  old  gage.  All  gage  heights  for  1905  have  been 
referred  to  this  new  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  \VS= Water-Supply  Paper): 

Description:  Ann  18,  iv,  p  311;  WS  16,  p  laf);  28.  p  14(l;  38  pp  327-328;  51,  p  396;  66,  p  105;  85,  p  101; 
100.  p  161;  133.  p  294. 

Discharge:  Ann  18,  iv,  p  311;  WS  16,  p  15(i;  28.  p  153;  38.  p  328;  51,  p  396;  66,  p  105;  85,  p  102;  100,  p  161; 
133.  p  295. 

Discharge,  monthly:  Ann  19,  iv.  p  430;  20,  iv.  p  440;  21.  iv,  p  391;  22,  iv,  p  400;  WS  75.  p  182;  85,  p  103; 
100,  p  163.  133,  p  "296. 

Discharge,  yearly:  Ann  20,  iv,  p  t;0. 

Gage  heights:  WS  11,  p  76;  16,  p  16.5;  28.  pp  148-149;  38,  p  328;  51.  p  397;  66.  p  106;  85.  p  102;  100,  p  162; 
133,  p  295. 

Ilydrographa:  Ann  19,  iv,  p  430;  20.  iv.  p  441;  21.  iv,  p  391;  22.  iv.  p  400. 

Rating  tables:  ^Vnn  19,  iv,  p  429;  WS  28,  p  154;  39,  p  452;  52,  p  520;  66,  p  174;  85,  p  102;  100,  p  162;  133, 
p296. 
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Discharge  meafmremenUi  of  South  Fork  of  Humboldt  River  near  Elko,  Nev.,  in  1905. 

Hydrographer. 


I 


W.  A.  Wolf. 
....do 


ApYil26... 

May  21 

June  4 ' do. 

June  16 ! do. 

June  27 ' do. 

July  14 ! do. 

September  7 do. 


Width. 


A  rea  of 


section. 


Square 
feet. 

109 

167 

157 

181 

122 


Mean         Gage  Dis- 

velocity.     height,      charge. 


Feet  per 
second. 

2.24 

3.81 

3.62 

4.30 

2.89 

1.40 


Feet. 

Second- 
feet. 

1.55 

244 

3.85 

636 

3.60 

568 

4.31 

779 

2.88 

324 

1.95 

120 

.60 

a.  5 

a  Estimated. 
Note.— Beginning  May  21  gage  heights  refer  to  new  datum. 

Daily  ga-ge  height,  in  feet,  of  South  Fork  Humboldt  River  near  Elko,  Nev.,  for  1906. 


Day. 

Jan. 

0.5 
.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 

^5 
.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 

Feb. 

0.85 
1.15 
1.15 
1.5 
1.5 
1.5 
1.15 
.5 
.5 
.5 
.5 
.5 
.4 
.4 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
.4 
.4 
.4 

Mar. 

(«) 

(°) 

(°) 

(«) 

(«) 

0.4 
.4 

(«) 

(«) 
.4 
.4 
.4 
.4 
.4 
.4 
.4 

•* 
.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

4 

.4 

.4 

.5 

.4 

Apr. 

0.4 
.5 
.5 

1.15 
1.15 
1.5 

i.a5 

1.8 

1.8 

2.1 

2.3 

2.1 

2.1 

1.8 

1.8 

2.1 

2.1 

2.2 

2.2 

2.3 

2.3 

2.55 

2.  .5.5 

2.55 

2.55 

2.5.5 

2.55 

2.55 

2.55 

2.3 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1             

2.3 

2.1 

2.3 

2.55 

2.  .5.5 

2.55 

2.75 

2.9 

3.0 

3.15 

3.15 

3.3 

3.35 

3.4 

3.5 

3.65 

3.75 

3.85 

3.&5 

3.8.5 

3.8 

3.7 

3.7 

3.6 

3.6 

3.5 

3.5 

3.6 

3.5 

3.55 

3.55 
3.6 
3.6 
3.7 
3.7 
3.6 
3.7 
3.8 
3.9 
3.8 
3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.3 
4.1 
4.0 
3.8 
•3.7 
3.5 
3.3 
3.2 
3.1 
3.0 
3.0 
2.9 
2.8 

2.75 

2.75 

2.8 

2.9 

3.0 

3.7 

2.9 

2.7 

2.6 

2.5 

2.4 

2.4 

2.4 

2.4 

2.45 

2.4 

2.2 

2.1 

2.0 

1.8 

1.7 

1.6 

1.5 

1.4 

1.4 

1.4 

1.3 

1.3 

1.2 

1.1 

1.1 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 

2          

0 
0 
0 
0 
0 
0 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

3 

4 

5 

6 

8                 

9 

10 

11                   .    ... 

12          

13 

14 

15 

16 

17            

18 

19 

20 

21 

22 

23       

24 

25 

26 

0 
0 
0 
0 
0 
0 
0 

27                

1.1 1   1.1 

28          

1.1        1.1 

29         

1.1       I.l 

30           

1.1 

31                      

3..5.5    

1.1 

^ 

a  No 

[low. 
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STREA.M    MEASUREMENTS    IN    1905,   PART   XII. 


Station  rating  table  for  South  Fork  Humboldl  River  near  ElkOf  Nev.^  from  January  1  to 

December  31,  Um. 


(J  age 
height. 

Feet. 

0.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 

1.60 


Discharge. 


Gage 
height. 


Discharge.  I 


Gage 
height. 


Discharge. 


Second-feet.       Feet.     .Second-feet.  \     Feet.      Second-feel. 


0 

3 
7 
12 
18 
25 
33 
42 
52 
63 
75 


1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 


88 
102 
117 
133 
150 
168 
189 
212 
238 
264 
292 
320 


2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


350 
380 
410 
440 
470 
500 
530 
560 
592 
624 
656 


Gage 
height.  , 

Discharge. 

Feet. 

Second-feet. 

4.10 

T20 

4.20 

752 

4.30 

784 

4.40 

816 

4.50 

848 

4.60 

880 

4.70 

912 

4.80 

944 

4.90 

976 

5.00 

1,006 

Note.— The  above  table  is  applicable  onlv  for  open-channel  conditions.  It  is  based  upon  7  discharge 
measurements  made  during  1905.  It  is  fairly  well  defined  l)etween  gage  heights  2  feet  ana  4feet.  Below 
2  feet  the  table  is  based  on  one  measurement  at  0.6  foot. 

Estimated  monthly  discharge  of  South  Fork  Humboldt  River  near  Elko,  Nev.^for  1905. 
[Drainage  area,  1,150  square  miles.] 

Month. 


January 

February.., 

March 

April 

May 

June 

July 

August 

Septemiier. 

Octolier 

Novemlwr. . 
Deceml)er. . 


The  year. 


Discharge  in  stx'ont 

l-fi-et. 
Mean. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Second-feet 

per  sauare 

mile. 

Depth  in 
inches. 

0 

0 

0 

0 

0 

0 

63 

0 

10.2 

567 

.0089 

.0093 

0 

0 

0 

0 

0 

0 

251 

0 

149 

8,866 

.130 

.145 

640 

150 

46.5 

28,590 

.404 

.466 

816 

320 

588 

34,990 

.511 

.570 

592 

25 

187 

11,500 

.163 

.188 

18 

18 

18 

1,107 

.016 

.018 

18 

0 

4.7 

280 

.0041 

.0046 

18 

0 

9.9 

608 

.0086 

.0099 

25 

18 

24.7 

1,470 

.021 

.023 

25 

25 

25 
123 

1,537 

.022 

.025 

816 

0 

89.520 

.107 

1.46 

iriMBOI.DT   lUVKU  AT  PALISADE,  NEV. 

This  station  was  established  Noveral)er  27,  1902.  It  is  located  at  the  single-span  high- 
way bridpo  one-fourth  mile  from  the  hotel  at  Palisade,  Nev.  There  is  a  railroad  bridge 
alxnit  500  feet  Inflow. 

The  channel  is  straight  for  200  feet  above  and  300  feet  below  the  station.  The  right 
bank  is  low  and  liable  to  overflow;  the  left  is  high.  The  l)ed  of  the  stream  is  composed  of 
gravel  and  sand  and  is  permanent.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  about  one-fourth  mile 
above  the  gage.  At  very  low  stages,  when  the  current  becomes  sluggish  at  the  cable, 
measurements  are  made  by  wading  a  short  distance  alK)ve.  The  initial  point  for  sound- 
ings is  the  zero  on  the  tagged  w  ire. 

The  gage,  which  is  read  once  each  day  by  T.  H.  Jewell,  the  hotel  keeper,  is  a  vertical 
1  by  4  inch  board  .spiked  to  the  right  abutment  of  the  bridge.     The  bench  mark  consists 
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of  a  spike  and  three  nails  driven  into  the  bridge  abutment  to  which  tliegage  is  fastened; 
elevation  above  zero  of  gage,  7.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  100;  100,  p  157;  133,  p  286. 
Disbcarge:  100,  p  158;  133,  p  286. 
Discharge,  monthly:  100.  p  159;  133,  p  288. 
Gage  heights:  85.  p  100;  100,  p  158;  133.  p  287. 
Rating  table  100.  p  150;  133,  p  287. 

Discharge  measurements  of  Humboldt  River  at  Palisade,  Nev.,  in  1905. 
Dato.  Ilydrographor. 


April  27.... 

May  20 

June  4 

June  20 

June  27 ' do 

July  15. ! do 

September  8... do 


W.  A.  Wolf. 

....do 

....do 

....do 


Width. 

Area  of 
section. 

Feet. 

Smiare 

102 

258 

105 

365 

105 

414 

105 

358 

105 

358 

97 

204 

10 

10 

Mean 


Gage 
height. 


Dis- 
charge. 


Feet  per 
second. 


2.33 
2.23 
2.12 
2.11 

r.40, 

1.30  I 


Feet. 

Second- 
feet. 

3.10 

485 

4.10 

850 

4.20 

923 

3.85 

759 

3.85 

756 

2.35 

284 

.90 

13 

Daily  gage 

height 

,  in  fee 
Mar. 

/,  ofHumbddi  River  at  Palisade,  Nev.,  for  1905. 

Day. 

Jan. 

Feb. 

Apr. 

May.    June. 

July. 

Aug. 

Sept.      Oct.      Nov.     Dee. 

1 

1.9 
1.95 

2.0 
2.1 

2.4 
2.4 

2.6 
2.0 

2.95       4.6 
3.0         4.6    , 

3.2 
3.2 

1.6 
1.6 

1.1         1-15           1.4          1.4 

2 

1.15  '       1.4  i      1.4 

3 

1.95 

2.1 

2.4 

2.6 

3.05       4.6 

3.15 

1.6 

J   1 

1.15         1.4        1.46 

4 

1.95 

2.2 

2.4 

2.6 

3.1         4.55 

3.1 

1.6 

1.15 

1,4  !      1.46 

5 

1.95 

1.95 

1.95 

1.9 

1.9 

1.8 

1.8 

1.7 

1.7 

2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.0 
2.0 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.65 

2.75 

2.8 

3.15       4.55 

3.2  !     4.55 

3.3  4.5 

3.1 
3.0 
2.9 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

■;! 

1.2 

1.4  1       1.46 

6 

1.2     t       1.4  ;      1.46 

7 

1.2           1.4  !      1.46 

8 

3.3         4.5         2.85 
3.35       4.5         2.8 

1.2           1.4        1.46 

9 

1.2           1.4  '      1.46 

10 

3.4  i     4.45 

3.5  4.45 

2.75 
2.7 

2.6 

?.5 

1.2           1.4  '      1.4 

11 

1.2 
1.2 
1.2 

1.4  1      1.4 

12 

3.5 
3.6 

4.4 

4.2 

1.4        1.4 

13 

..4 

14 

1.7 

2.0 

•;.4 

2.8 

3.65       4.0 

2.4 

1.5 

1.1        1.2 

1.4 

15 

1.7 

2.0 

1.4 

.2.8 

3.7    ,     4.0 

2.3 

1.5 

1.1        1.2 

1.4 

16 

1.7 

2.0 

2.4 

2.9 

3.8 

4.0 

2.3 

1.5 

1.1        1.25 

1.4 

17 

1.7 

2.0 

2.4 

2.9 

3.9 

3.95  '    2.3 

1.4 

1.1        1.25 

1.45 

18.-. 

1.7 

2.1 

2.4 

2.9 

4.0 

3.9           .2 

1.3 

1.1        1.3 

1.45 

19 

1.75 

2.1 

2.4 

2.9 

4.0 

3.9         2.1 

1.25 

1.1        1.3 

1.45 

20 

1.75 

2.1 

2.4 

2.95  1     4.2 

3.8.5       2.0 

1.2 

1.1        1.3 

1.5 

21 

1.8 

2.2 

2.45 

2.95       4.2 

3.85  ,     2.0 

1.15 

1.1  '     1.3 

1.5 

22 

1.8 

2.2 

2.5 

2.95  '     4.2 

3.8         1.9 

1.1 

1.1        1.35         1.4 

1.5 

23 

1.8 

2.2 

2.5 

2.95       4.2 

3.8    !     1.9 

1.1 

1.1 

1.35  I       1.4 

1.5 

24 

1.85 

2.3 

2.5 

2.95       4.3 

3.7    !     1.9 

1.1 

1.1 

1.35 

1.4 

1.5.--, 

25 

1.95 

2.3 

2.55 

2.95       4.4 

3.7    1     1.8 

1.1 

1.35 

1.4 

1..W 

26 

1.9 
1.9 

2.4 
2.4 

2.6 
2.6 

2.95 
2.95 

4.5 
4.6 

3.6    1     1.75 
3.5    !     1.75 

1.1 
1.1 

1.1        1.35 

1.4  '      1.55 

27 

1.1        1.4    '       1.4        1.6 

28 

1.9 
1.9 
2.0 
2.0 

2.4 

2.6 
2.6 
2.6 
2.6 

2.95 
2.95 
2.95 

4.7 
4.8 
4.7 
4.6 

3.4    1     1.75 
3.3         1.75 
3.2         1.75 
!     1.6 

1.1 
1.1 
1.1 
1.1 

1.1        1.4           1.4        1.6 

29 

1.1        1.4           1.4        1.G5 

30 

1.1        1.4           1.4  '      1.7 

31         

'      1.7 
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Station  ral^ 


STREAM    MEABTT^' 


•  1^7  A'^'*^''  .     ^}tm  January  I  to  Decemhfr 


J.  00  ^^  - ' 

^r^,,,jp  onlv  'or  open-channel  conditions.    It  is  based  on  discbarge 
uxh\e  i^  I86''i^.    It  h  fairly  well  defined. 

"'^""  ^y  discharge  of  Humboldt  Rixkr  at  Palisade,  Nei\,for  1905. 


meas- 


ii'^*"* 


JfoDtb. 


[Drainage  area,  5,014  square  miles.] 
Discharge  in  second-feet. 


Run-ofl. 


januftfy 

february 

Xarch 

Aprii 

ifay 

June 

July 

August 

Soptembcr 

October 

l^ovember 

pecombcr 

The  ye>ir. 


Maximum. 

Minimum. 

180 

120 

280 

180 

337 

280 

44<i 

.337 

1,220 

44(> 

1,120 

.534 

.534 

102 

102 

34 

34 

34 

72 

40 

72 

72 

120 

72 

1,220 

34 

Mean.       «-lU?.  \%f^^^  DcptH^jn 


149 

216 

296 

397 

793 

884 

286 
66.6 
34.0 
54.7 
72.0 
85.2 

278 


9,162 
12,000 
18,200 
23,620 
48,760 
52,600 
17,580 
4,095 
2,023 
3,363 
4,284 
5,239 

200,900  I 


0.030 
.043 
.059 
.079 
.158 
.176 
.057 
.013 
.0068 
.011 
.014 
.017 


.055 


0.035 
.045 
.068 
.088 
.182 
.196 
.066 
.015 
.0076 
.013 
.016 
.020 

.752 


NoTE."Ice  conditions  not  known.  Open-channel  rating  table  applied  to  the  winter  months  without 
correction. 

HUMBOLDT  RIV^ER  NEAR  GOL.CONDA,  NEV. 

This  station  was  established  October  24,  1894.  It  is  located  IJ  miles  north  of  the  town 
of  Golconda,  near  the  great  northern  bend  of  Humboldt  River  and  below  the  central  valle\-, 
and  is  about  12  miles  above  the  mouth  of  Little  Humboldt  River. 

The  channel  is  straight  for  300  feet  above  and  100  feet  below  the  station.  The  banks  are 
moderately  high,  but  are  liable  to  overflow  at  extreme  high  water.  The  bed  of  the  stream 
is  of  gravel  and  sand  and  is  somewhat  shifting.     There  is  but  one  channel  at  all  stages. 

Measurements  prior  to  1904  were  made  from  a  cable  and  suspended  car.  Subsequent 
measurements  have  been  made  from  the  upper  side  of  a  wagon  bridge,  constructed  during 
the  winter  of  190,'5-4,  10  feet  above  the  cable.  At  low  stages,  when  the  current  is  sluggish, 
measurements  can  be  made  by  wading  above  or  below  the  cable. 
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The  gage  was  read  during  1905  by  Charles  Shallenberger.  A  new  gage  and  bench  mark 
were  established  October  4,  1904,  replacing  the  inclined  gage  installed  November  28,  1902, 
which  was  fastened  to  the  left  bank  by  4  by  4  inch,  stakes,  and  the  zero  of  which  had  the 
same  elevation  as  the  original  gage.  The  new  gage  is  a  4  by  4  inch  timber,  driven  vertically 
into  the  river  bed,  and  its  upper  end  is  securely  fastened  to  a  stringer  on  the  downstream 
side  of  the  north  or  right  end  of  the  wagon  bridge.  The  bench  mark  of  the  old  gage  was  a 
4  by  4  inch  timber,  driven  4  feet  north  of  the  cable  post  on  the  left  bank,  at  an  elevation  of 
10.75  feet  above  the  zero  of  the  gage.  The  new  bench  mark  is  the  head  of  the  lowest  rivet 
of  the  strut  at  the  northwest  corner  of  the  bridge;  elevation  above  zero  of  new  gage,  13.42 
feet.  The  new  bench  mark  is  0.48  foot  lower  than  the  old  bench  mark,  so  that  the  new 
gage  zero  is  3.15  feet  below  the  old  zero. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Reports;  Bull = Bulletin;  WS=Water- 
Supply  Paper): 

Description:  Ann  18. iv.pp 303-304;  Bull  131. p52;  1 40, pp 217-218;  WS16.pl54;  28,pl46;  38,p329;  51, 
p  397;  66,  p  106;  85,  p  98;  100,  p  155;  133,  pp  288-289. 

Discharge:  Ann  18, iv,pp  304-305;  Bull  131, p92;  140.p218;  WS16,pl54;  28,pl53;  38,p329;  51.p397; 
66,  p  106;  85.  p  98;  100,  p  155;  133,  p  289. 

Discharge,  monthly:  Ann  18,iv,p  306;  19,lv,p  427;  20,iv,p  438;  21,iv,p  392;  22,iv,p  401;  Bull  140,  p 
220;  WS  75,  p  182;  85,  p  100;  100,  p  157;  133,  p  291. 

Discharge,  yearly:  Ann  20,  Iv,  p  50. 

Gage  heights:  Bull  140, p  219;  WS  ll,p  74;  16, p  154;  28. p  148;  38. p  329;  51, p  398;  66, p  107;  85, p  99; 
100,  p  156;  133.  p  290. 

Ilydrographs:  Ann  19,  iv,  p  429;  20,  iv,  p  439;  21.  iv,  p  392;  '22,  iv.  p  401. 

Rating  tables:  Ann  19,iv,p  427;  WS  28.  p  154;  39,  p  452;  52,  p  520;  6<'>.p  175;  85,p  99;  100,  p  156;  133,  p 
291. 

Discharge  measiurementa  of  Humboldt  River  near  Golcondn,  AVv.,  in  1905. 


Date. 


April  25 

May  19 

June  2 

Juno  15 

June  28 

July  13 

September  6. 


Hydrographer, 


W. 


A.  Wolf. 

do 

do 

do 

do 

do 

do 


'  Width. 


Feel. 
63 
73 
62 
62 
60 
59 


Area  of 
section. 

Square 
feet 

200 

234 

153 

160 

166 

172 


Mean     [ 
velocity. 

Feet  per 
second. 

0.58 

1.30 

1.33 

1.60 

1.43 

1.46 


Gage 
height. 

Dis- 
charge. 

Feet. 

Second- 
feet. 

6.55 

116 

6.95 

302 

5.98 

203 

6.40 

257 

6.30 

238 

6.35 
3.10 


252 
a. 5 


a  Estimated. 
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Estimated  monthly  discharge  of  Hobble  Creek  near  SpringvilU^  Utah,  for  19Cf5. 


Month. 


Discharge  In  second-feet. 
Maximum,  i  Minimum.  I    Mean. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Total  in 
acre-foet . 


24 
28 
30 
78 
132 


107 

26  I 
16 
22  I 

18  I 


132 ; 


22.8 

1.402 

25.6 

1,422 

27.0 

l.fiOi) 

45.2 

2,630 

81.0 

4,980 

50.4 

3,334 

18.6 

1,144 

18.3 

1.125 

17.1 

1,018 

12.5 

769 

16.9 

1,006 

14.6 

8D8 

21,650 


Note.— Open-channel  conditions  assumed  throughout  the  year.  Discharge  Interpolated  for  missing 
gage  heights. 

SPANISH  FORK  BASIN. 
SPANISH  FORK  NKAR  SPANISH  FORK,  ITTAH. 

Spanish  fork  rises  in  the  Wasatch  Mountains  and  flows  northwestward  into  Utah  Lake. 
The  area  is  generally  barren,  with  but  little  timber  or  brush.  The  stream  is  confined  to  a 
steep,  narrow  canyon,  with  a  very  few  small  openings  in  which  are  irrigated  farms.  The 
tributaries  are  all  short  and  many  of  them  are  intermittent.  The  most  important  are  Dia- 
mond Fork  and  Thistle  Creek,  which  enter  about  8  and  10  miles,  respectively,  above  the 
gaging  station,  and  which,  like  the  main  stream,  occupy  steep  narrow  canyons.  The  normal 
flow  comes  largely  from  springs,  scattered  over  the  entire  basin;  the  flood  discharge  is  direct 
surface  run-off  from  melting  snow. 

There  are  no  storage  reservoirs  on  the  stream  and  but  little  of  the  flow  is  diverted  above 
the  station.  The  entire  normal  flow  is,  however,  diverted  at  the  mouth  of  the  canyon, 
immediately  below  the  station,  and  used  for  the  irrigation  of  lands  near  Utah  Lake. 

The  station  was  established  May  23, 1900,  and  reestablished  March  26, 1903.  It  is  located 
600  feet  above  the  dam  of  the  East  Bench  Irrigation  Company,  5  miles  southeast  of  Spanish 
Fork,  and  300  feet  southwest  of  the  mam  line  of  the  Rio  Grande  Western  Railway. 

Records  at  this  station  are  of  importance  in  connection  with  the  Strawberry  Valley  storage 
reservoir  project,  under  a  plan  to  divert  water  from  that  basin  into  Spanish  Fork  near  its 
head  and  carry  it  to  distribution  canals  below. 

The  channel  is  straight  for  about  150  feet  above  and  below  the  station.  Both  banks  slope 
gradually,  are  covered  with  small  brush,  and  are  sufficiently  high  to  prevent  overflow.  The 
bed  is  composed  of  loose  gravel  and  sand,  and  is  smooth  but  somewhat  shifting,  especially  at 
flood  stages.  The  velocity  is  high.  There  is  a  free  flow,  the  current  being  uninterrupted  by 
dams  or  other  obstructions. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  graduated 
with  paint,  beginning  at  the  right  cable  post,  which  is  the  initial  point  for  soundings. 

The  gage,  which  is  read  daily  by  Levi  Thorp,  a  section  foreman  on  the  Rio  Grande  Western 
Railway,  consisted  originally  of  a  vertical  staff  located  on  the  right  bank  of  the  stream.  In 
April,  1905,  it  was  replaced  by  a  new  6  by  6  inch  inclined  gage  having  the  same  datum.  The 
bench  mark  is  on  a  limestone  rock  29  feet  S.  36°  E.  from  the  gage,  marked  with  black  paint 
*'U.  S.  G.  S.";  elevation  above  gage  datum,  7.16  feet;  elevation  above  mean  sea  level, 
4,785  feet. 
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iDformation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann.  =  Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  100,  p  145;  133,  p  271. 

Discharge:  WS  100.  p  145:  133,  p  271. 

Discharge,  monthly:  Ann  13,  lii,  p  97;  WS  100,  p  147;  133,  p  273. 

Discharge,  yearly:  Ann  13,  Hi,  p  99;  20,  iv,  p  61. 

Gage  heights:  WS  100,  p  146:  133.  p  272. 

Rating  table:  WS  100.  pp  146-147;  133,  pp  272-273. 

Diaeharge  measurements  of  Spanish  Fork  near  Spanish  Forkj  Utah,  in  1905. 


Area  of       Moan 


August  30 
Septeni»)er7... 
September  10 
September  28 
October  12 1  W 


Btlon. 

velocity. 

C' 

Feet  per 
second. 

30 

2.68 

28 

2.66 

29 

2.51 

39 

3.17 

44 

3,50 

49 

4.04 

85 

4.34 

85 

4.42 

85 

4.00 

68 

4.50 

49 

3.99 

30 

2.85 

25 

2.19 

21 

1.99 

20 

2.60 

25 

2.56 

20 

2.39 

22 

2.35 

24 

2.46 

Gage 
height. 


Feet. 
1.42 
1.38 
1.40 
1.70 
1.90 
2.00 
2.S2 
2.82 
2.82 
2.45 
2.04 
1.60 
1.40 
1.32 
1.41 
L47 
1.38 
1.41 
1.48 


Dis- 
charge. 

Second' 

feet. 

79 

74 

72 

111 

154 

200 

369 

376 

360 

314 

195 

86 

54 

43 

52 

64 


DaUy  gage  height,  in  feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1906. 


Day. 


9.. 
10.. 
U.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19., 
20.. 


Jan.      Feb.      Mar.  ,  Apr. 


I 


1.4 

1.26 

1.5 

1.32 

1.4 

1.56 

1.4 

1.4 

1.4 

1.42 

1.44 

1.4 

1.38 

1.42 

1.42 

1.44 

1.42 

1.42 

1.34 

1.44 


.46 
.56 
.5 
.5 

5 

48 

46  , 

46  ' 

4 

42 

44 

26 

6 

4 

4 

34 

44 

42 

4 

44 


1.56 

1.62 

1.54 

1.5 

1.5 

1.48 

1.48 

1.46 

1.46 

1.46 

1.44 

1.46 

1.48 

1.48 

1.44 

1.46 

1.46 

1.5 

1.6 


1.5 

1.48 

1.48 

1.46 

1.48 

1.48 

1.5 

1.52 

1.54 

1.76 

1.7 

1.7 

1.66 

1.64 

1.62 

1.7 

1.7 

1.66 

1.74 

1.72 


ill' 
May.    June.    July.  ,  Aug.  j  Sept. 


2.06 

2.04 

2.02 

1.96 

1.92 

1.82 

1.82 

1.84 

1.98 

1.96 

1.9 

1.84 

20 

2.0 

2.0 

2.04 

2.22 

2.41 

2.54 

2.64 


2.56 

2.52 

2.48 

2.38 

2.26 

2.24 

2.14 

2.1 

2.02 

2.02 

2.0 

1.96 

1  88 

1.82 

1.76 

1.76 

1.74 

1.76 

1.78 

1.78 


1.52  ' 
1.5 
1.5 
1.46 
1.44  I 
1.46  I 
1.46  I 
1.46 
1.4    ■ 
1.42  , 
1.42  ' 

1.38 
1.4 
1.4     I 
1.4    I 
1.4    i 
1.38 
1  38 
1.36  , 


1.36 

1.34 

1.4 

1.36 

1.36 

1.36 

1.3 

1.3 

1.3 

1.36 

1.5 

1.4 

1.38 

1.38 

1.36 

1.34 

1.34 

1.34 

1.32 

1.32 


1.36 

1.36 

1.36 

1.61 

1.42 

1.4 

1.44 

1.42 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.34 

1.34 

1.38 

1.38 


Oct.      Nov.  I  Dw. 


1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.4 

1.44 

1.44 

1.44 

1.46 

1.46 

1.46 


1.46 

1.44 

1.4 

1.44 

1.5 

1.4 

1.44 

1.44 

1.44 

1.4 

1.3 

1.24 

1.26 

1.4 

1.3 

1.25 

1.3 

1.3 

1.3 


44  ,     1  44        1.3 
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Daily  gage  height,  in  feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1905 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

21 

1.44 

1.48 

1.6 

1.72 

2.74 

1.78 

1.34 

1.32 

1.36 

1.44 

1.44 

1.4 

22 

1.44 

1.48 

1.52 

1.7 

2.84 

1.74 

1.36 

1.3 

1.36 

1.48 

1.5 

1.35 

23 

1.46 

1.46 

1.5 

1.74 

2.94 

1.72 

1.34 

1.3 

1.36 

1.48 

1.5 

1.4 

24 

1.44 

1.48 

1.5 

1.76 

2.84 

1.66 

1.34 

1.32 

1.34 

1.48 

1.5 

1.4 

•25 

1.46 

1.48 

1.5 

1.78 

2.74 

1.6 

1.34 

1.66 

1.44 

1.48 

1.46 

1.4 

26 

1.42 

1.48 

1.48 

1.86 

2.8 

1.6 

1.34 

1.42 

1.48 

1.48 

1.46 

1.4 

•27 

1.36 

1.46 

1.5 

1.92 

2.74 

1.58 

1.34 

1.46 

1.5 

1.48 

1.5 

1.4 

28 : 

1.38 

1.5 

1.5 

1.98 

2.78 

1.58 

1.34 

1.48 

1.46 

1.48 

1.46 

1.5 

29 

1.44 

1.52 

1.97 

2.7 

1.56 

1.34 

1.4 

2.22 

1.48 

1.46 

1.7 

30 

1.46 

1.54 

2.0 

2.6 

1.54 

1.34 

1.38 

1.64 

1.48 

1.46 

1.45 

31 

1.44 

1.46 

2.56 

1.34 

.34 

1.5 

1.45 

Note.— January  3  and  6  and  February  13,  backwater  caused  by  ice;  open-channel  conditions  during 
the  remainder  of  the  winter  months.     Gage  February  6  probably  in  error. 

Daily  discharge,  in  second-feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1905. 


Day. 


Jan. 


1 57 

2 1  39 

3 1  43 

4 47 

5 1  57 

6 59 

7 60 

8 1  61 

9 '  62 

10 66 

11 70 

12 64 

13 60 

14 69 

15 69 

16 74 

17 71 

18 72 

19 58 

20 77 

21 78 

'22 '  79 

23 81 

24 80 

25 83 

26 1  76 

27 67 

28 70 

29 '  82 

30 85 

31 ^  82 


Feb.  j  Mar.     Apr.     May.    June.    July.     Aug.     Sept.  i  Oct.     Nov.     Dec. 


86  I 
106  I 

95  I 
95 
95  j 
91  ' 
87 

87  I 
75 

83  I 
52 
64  ; 

;:' 

I 

65 

n' 

76 
83  ' 
91 

«,| 

89 

89  ] 
85  1 
94 


112 
104 
115 
100 
92 
92 


84 

83 

83 

127 

82 

114 

78 

113 

81 

109 

85 

100 

84 

96 

76 

112 

80 

112 

79 

102 

86 

119 

105 

114 

ia5 

114 

89 

111 

84 

119 

84 

122 

83 

127 

79 

144 

82 

158 

82 

172 

85 

170 

88 

178 

72 

192 

187 

182 

168  I 

158  ' 

136 

136  I 

140 

172, 

168 

154 

145 

189 

195 

200 

203 

242 

286  ' 

315 

335 

3,55 

375 

410 

384 

3<iO 

382 

368 

383 

364 

340 

331 


336 
329  I 
322 
292 

258  I 

252 

224  ! 

212 

190  I 

188  ' 

180 

168 

147 

132 

'118 

116 

110 

112 

115 

113 

111 

102 

96 

81 

68 

67 

64 

65 

62 

58 


I 


56 

54- 

54 

48 

47 

49 

50 

51 

43 

46 

47 

44 

43 

46 

46 

46 

47 

44 

45 

43 

42 

43 

42 

42 

43 

43 

44 

44 

45 

45 

46 


48  , 
46< 

""i 
48  I 

48 

48  I 

42, 

42| 

42 

46  I 

68 

52 

49 

49 

46  I 
44 
44  I 
44  ! 
41  I 
41 
41  ' 
38  ! 
38 
41 
95 
53 
58 
62 

«) 

47  I 
43 


45  j 
45 
45 
89 
53  I 

50 

I 
59 

53  ! 

52  I 

52  I 

52 

52  I 
1 
52 

52 

52 

52 

44 

44 

48 

48 

45 

45 

45 

43 

55 

62 

66 

58 

228 

92 


92  I 

76 

54 

54 

50 

53 

50  I 

50  I 

50  j 

60  ' 

60 

59  I 

55 

55 

59 

59 

59 

56 

54 

54 

54 

59 

59 

50 

50 


60 

61 

60 

50 

61 

53 

61 

50 

61 

69 

62 

53 

62 

59 

62 

50 

62 

50 

62 

53 

63 

41 

63 

35 

50 

36 

56 

54 

56 

42 

56 

36 

59 

42 

59 

42 

50 

42 

57 

42 

57 

55 

67 

48 

67 

55 

67 

55 

60 

56 

60 

56 

68 

56 

61 

74 

61 

114 

61 

65 

65 

Note.— Daily  discharge  obtained  by  indirect  method  for  shifting  channels.  Discharge  January  3 
and  6  and  Februar>'  13  reduced  on  account  of  backwater  from  icr.  Discharge  February  6  interpolated 
between  February  5  and  7  on  assumption  that  gage  height  ol  February  6  was  in  error. 
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Egtimaied  monthly  discharge  of  Spanish  Fork  River  near  Spanish  Fork,  Utah,  for  1905, 
[Drainage  area,  670  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


85 
106 
115 
178 
410 
336 
56 
95 
228 
92 
68 
114 


Minimum. 


39 
52 
72 
71 
136 
58 
42 
38 
43 
50 
50 
35 


Mean. 


67.7 
83.2 
88 

111 

257 

156 
46.1 
48.6 
59.3 
58.5 
60.7 
54.7 


Total  in 
acre-feet. 


4,163 
4,621 
5,411 
6,605 
15,800 
9,283 
2,835 
2,988 
3,529 
3,597 
3,612 
3,363 


Run-off. 


0.101 
.124 
.131 
.166 
.384 
.233 
.069 
.073 
.089 
.087 
.091 
.082 


410 


35 


65,810 


.136 


0.116 
.129 
.151 
.185 
.443 
.260 
.080 
.084 
.099 
.100 
.102 
.094 

1.84 


SPANISH  FORK  NEAR  L.AKK  SHORE,  UTAH. 

This  station  was  established  December  10,  1903,  at  the  highway  bridge  on  the  road 
between  Spanish  Fork  and  Lake  Shore,  about  3  miles  west  of  Spanish  Fork.  In  May,  1904, 
it  was  reestablished  at  a  point  about  800  feet  above  the  bridge. 

As  the  entire  normal  summer  flow  is  diverted  at  a  point  above,  the  station  is  maintained 
only  during  the  spring  and  winter,  the  object  being  the  determination  of  the  amount  of  water 
discharged  by  Spanish  Fork  into  Utah  Lake. 

The  channel  is  straight  for  about  75  feet  above  and  is  slightly  curved  for  100  feet  below 
the  station.  Both  banks  are  barren  and  sufficiently  high  to  prevent  overflow.  The  bed 
at  this  point  is  composed  of  fine  gravel  and  sand,  smooth  but  continually  shifting.  The 
velocity  raises  from  2  to  4  feet  per  second,  and  the  depth  from  1  foot  to  3  feet.  Informa- 
tion in  regard  to  winter  conditions  are  incomplete. 

Discharge  measurements  are  made  from  a  cable  and  car.  The  cable  is  marked  at  4-foot 
intervals,  beginning  at  the  right  cable  post,  which  is  the  initial  point  for  soundings. 

Daily  gage  readings  are  made  by  J.  W.  Bowen,  a  farmer.  The  original  gage  was  a  vertical 
staff  driven  into  the  bed  of  the  stream  about  10  feet  below  the  bridge.  This  was  abandoned 
at  the  beginning  of  1905,  and  readings  have  since  been  taken  from  the  new  vertical  gage 
located  on  the  right  bank  near  the  cable.  It  consists  of  a  2  by  4  inch  fir  post,  driven  into  the 
bed  of  the  stream  and  supported  at  the  top  by  a  horizontal  piece  buried  in  the  bank.  The 
datum  is  the  same  as  that  of  the  old  gage,  but  simultaneous  readings  will  not  agree,  as  there 
is  considerable  fall  to  the  stream  lx*tween  the  two  gages.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  A  30-penny  nail  driven  into  a  log  on  the  west  abutment  of  the  bridge, 
near  the  northwest  corner,  10.5  feet  S.  18°  30'  W.,  from  the  old  gage;  elevation  above  gage 
datum,  11.68  feet.  (2)  A  20-i>enny  nail  driven  into  the  north  side  of  a  cedar  fence  post,  91 
feet,  S.  85°  30'  E.,  from  the  gage;  elevation  alx)ve  gage  datum,  21.95  feet.  (3)  A  United 
States  Geological  Survey  standard  metallic  post  set  197  feet  S.  21°  45'  E.  from  the  old  gage; 
elevation  above  gage  datum,  21.76  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  133,  p  274. 
Discharge:  100,  p.  224:  133.  p.  275. 
Discharge,  monthly:  133,  p.  27fi. 
Gage  heights:  133.  p  275. 
Rating  table:  133,  p  276. 
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Date. 


STREAM    MEASUREMENTS    IN    1905,   PART    XII. 

Discharge  measurements  of  Spanish  Fork  near  Lake  Shore^  Utah,  in  1905. 
Hydrographer. 


January  27 U.S.  Kleinschmidt . 

February  15. do 

March  10 do 

April  6 \V.  G.  Swcndsen 

April  20. do 

May  4 o W.  P.  Hardesty 

May  22, •  W.  G.'Swendsen 

December  4 do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
cbarge. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

30 

26 

2.57 

4.61 

66 

26 

21 

2.31 

4.37 

49 

28 

18 

2.27 

4.12 

42 

28 

23 

2.41 

4.35 

66 

32 

36 

2.67 

4.78 

96 

6 

6.7 

2.84 

3.85 

19 

24 

15 

2.55 

4.05 

38 

28 

18 

2.16 

4.12 

38 

<»30  feet  below  regular  station. 

Daily  gage  height  f  in  feet,  of  Spanish  Fork  near  Lake  Shore  f  Utahjfor  1905. 


Day. 

Jan. 
4.6 

Feb. 

Mar. 

Apr. 
4.5 

May. 

Nov. 

Dec. 

Day. 
17.... 

Jan. 

•Feb. 

Mar. 

Apr. 

May. 

Nov. 

Dec. 

I..-. 

4.67 

4.52 

4.7S 

4.0 

4.62 

4.6 

408 

49 

3.4 

43 

2.... 

4.1 

4.97 

4.58 

4.35 

4.3 

4.2 

18.... 

46 

4.6 

41 

5.0 

40 

43 

3,,.. 

4.2 

4.85 

4.52 

4.33 

4.2 

4.2 

19.... 

4.5 

4.59 

415 

49 

402 

41 

4.... 

4.2 

4.8 

4.5    1  4.3 

3.85 

4.2 

20.... 

4.6 

458 

43 

485 

3.7 

41 

5 

4.1 

4.73 

4. 55     4. 31 

ae 

4.  18 

21.... 

4.6 

46 

425 

4  72 

3.7 

41 

6.... 

4.4 

4.7 

4. 53     4.  35 

3.48 

4.1     ' 

22. .  - . 

4.63 

4  61 

4  3 

4  71 

3.9 

41 

7...- 

4.2 

4.68 

3.9    J  4.48 

3.43 

4.  as 

23.... 

4.7 

455 

4  3 

463 

4  3 

42 

8.... 

4.45 

4.61 

4.1 

4.58 

3.42 

4.0 

24. . . . 

4.63 

4  55 

42 

4  73 

403 

4  2 

9 

4.45 
4.2 

4.5 
4.58 

4.11 
4.15 

4.68 
5.1 

3,43 
3.4 

25.... 
26.... 

4.62 
4.61 

4  55 
4  58 

4  2 
40 

4  65 
4  68 

3.5 
3,55 

42 

10.... 

4,0 

43 

11.... 

4.62 

4.6 

4.05     4.98 

3.42 

4.1 

27.... 

4.6 

4  68 

415 

4  79 

3.5 

43 

12.... 

4.7 

4.2 

4.1     1  4.88 

3.43 

4.2 

28.,.. 

4.59 

4  51 

41 

4  82 

3,53 

42 

13.... 

4.6 

4.1 

4. 12     4. 8 

3.4 

4.2 

29. . . . 

4.58 

41 

48 

3.4 

43 

14..-. 

4.8 

4.39 

4. 2       4. 85 

3.38 

4.3 

30.... 

4.6 

412 

4  72 

3.0 

40 

425 

15 

4.6 
4.6 

4.38 
4.52 

4. 15     4-  8S 

3.38 
3.38 



4.3 
4.1 

31 . . . . 

4.61 

4  a 

3.0 

16.... 

4.1 

4.9 

Daily  discharge,  in  stcoud-fret,  of  Spanish  Fork  near  Lake  Shore,  Utah.,  for  1905. 


Day.    Jan. 


Fob.    Mar. 


Vpr.  |Mny.    Nov.    Dec.      Day. 


1.. 
2.. 
3.. 
4.. 
5.. 


7.... 

8.... 
9.... 
10.... 

12.... 
13.... 

u....| 

15 

IH ' 


.W.O 
22.5 
28.0 
29.5 
23. 0 
41.0 
29.5 
45.5 
4().0 
30.0 
58.5 

m.  0 

58.5 
75.0 
59.0 
60.0 


71.0 
95.  5 
85.5  I 
81.2 
76. 0 
73.0 
72.2 
•Wi.O 

(■)4.  5 
6(i.0 
36.0  I 
30.5 
50.0  ! 
49.0 
59.5  ! 


77.0  I 

(la. .-) 
r.i.o 

IV2.  .'• 
M.  0 

:••..  0 
Ki. :. 

V»2.  0 
42.0  129.0 
37.5  117..-. 
41.0  lOS.U 
42.5  j  100.0 
48.5  104.0  I 
45.5  \m..'t  I 
42.0  ilOS.O 


67.0 
71.5 
68.0 
r.7. 0 
72. 0 
71.  o 
27.5 
39.0 
41.5 


s;^o 
46.0 

;iH.  2 

1'».0 

10.  :\ 
7.0 


Jan. 


:ii.r» 

17... 

1  62.0 

44.5 

18... 

[  61.0 

44.5 

10... 

'  M.O 

38.  r> 

20... 

61.0 

43.5 

21... 

62. 0 

;i8.o 

22 

6,5.0 

34.7 

23... 

71.0 

32.  0 

24... 

65.5 

32.  0 

25... 

64  5 

32.  0 

26... 

65.0 

3.S.  0 

27 . . . 

66. 0 

44.5 

28... 

1  64.5 

44.5 

29... 

1  63.5 

r.1.5 

30... 

I  65.0 

■A.r, 

31... 

65.  5 

.3.S.  .■-, 

Feb. 

Mar. 

Apr. 

67.0 

41. 5 

108.0 

67.5 

43.0 

116.0 

f$7. 0 

46.5 

106.0 

67.0 

58.0 

96.0 

69.0 

54  0 

89.5 

70.5 

58.0 

88.0 

66.0 

58.0 

80.0 

66.5 

51.0 

88.0 

67.5 

51.5 

80.5 

70.  5 

38.0 

82.0 

71.5 

48.0 

90.0 

65.5 

45.0 

91.0 

45.2 

89.0 

46.5 

80.0 

46.0 

May. 


7.5 
33.5 
35.0 
18.5 
19.3 
28.5 
545 
36.5 
11.2 
13.0 
11.0 
12.0 
7.5 
0  0 
0.0 


Nov.   Dec. 


0.0 
32.5 


51.5 
51.5 
39.0 
38.0 
38.0 
38.0 
445 
44  5 
44  5 
51.5 
51.6 
44  6 
61.5 
48.0 
48.0 


Note.— Total  flow  of  river  divortcd  for  itripation  May  30  to  November  29.     Dailv  discharge  obtained 
by  indirect  method  for  shifting  channrls.     Discharge  interpolated  December  9  and  31. 
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Estimated  monthly  discharge  qfSpani<th  Fork  near  Lake  Shore,  Utah,  for  1905. 


Month. 


I         Discharge  in  «?cond-feet. 


January... 
February . 
March 


Maximum,  i  Minimum. 


Mean. 


April. 
May.. 


June 

July 

August 

September. 

October 

November. 
December.. 


75 

95.5 

72 
129 

83 
0 
0 
0 
0 
0 

32.5 

51.5 


22.5 

30.5 

27.5 

61 

0 

0 

0 

0 

0 

0 

0 

31.5 


54.2 

66.0 

50.1 

90.1 

17.9 

0 

0 

0 

0 

0 

1.08 

42.7 


Total  in 
acre-feet. 


3,333 

3,665 

3,080 

5,361 

1.101 

0 

0 

0 

0 

0 

64 

2,626 


The  year. 


129 


0 


26.8 


19,230 


SEVIER  RIVER  BASIN. 
SEVIER  RIVER  NEAR  GUNNISON,  UTAH. 

Sevier  River  rises  ia  the  northwestern  part  of  Kane  County,  in  southern  Utah,  flows 
northeastward  to  a  point  near  Gunnison,  northwestward  nearly  to  Leamington,  and  then 
turns  sharply  to  the  southwest  and  discharges  into  Sevier  Lake. 

Tributary  streams  are  few,  San  Pitch  River  and  Salina  Creek  being  the  most  important. 
The  San  Pitch  joins  the  main  stream  about  3  miles  above  the  gaging  station,  but  since  its 
flow  is  used  for  irrigation  and  is  completely  controlled  by  storage  reservoirs,  it  furnishes 
little  of  the  supply.  Salina  Creek,  which  enters  about  15  miles  above  the  station,  is  subject 
to  rapid  run-olF  and  during  flood  seasons  carries  an  immense  amount  of  sediment. 

There  is  considerable  irrigation  from  the  Sevier  above  Gunnison ,  and  a  few  small  storage 
reser\'oir8  control  the  flood  discharge. 

The  station  was  established  June  29,  1900.  It  is  located  at  the  wagon  bridge  over  the 
Sevier  about  4  miles  west  of  Gunnison,  on  the  road  to  Westview  precinct. 

The  channel  is  straight  for  about  300  feet  above  and  below  the  station,  with  banks  suffi- 
ciently high  to  prevent  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  gravel 
and  is  smooth  and  apparently  permanent.  The  current  is  sluggish  at  low  w^ater,  but  at 
ordinary  stages  ranges  from  2  to  3  feet  per  second.  At  the  high-water  section  the  velocity 
is  greatest  at  the  right  side,  decreasing  somewhat  uniformly  toward  the  left,  where  it  is  low. 
Floating  ice  during  the  winter  season  may  make  records  at  certain  stages  impossible. 
There  is  a  free  flow  at  the  low-water  but  not  at  the  high-water  section. 

During  ordinary  stages  discharge  measurements  are  made  from  the  upstream  side  of  the 
bridge,  the  floor  of  which  is  marked  at  5-foot  intervals,  beginning  at  the  bridge  pile  to  which 
the  gage  is  attached,  this  being  the  initial  point  for  soundings.  At  extreme  low  water  the 
velocity  at  this  point  is  too  low  for  favorable  results,  and  measurements  are  made  by  wading 
at  a  point  about  75  feet  below  the  bridge,  marked  by  a  2  by  4  inch  post  on  each  bank.  The 
initial  point  for  soundings  at  this  section  is  the  post  on  the  left  bank. 

The  gage  is  read  daily  by  L.  H.  Erickson,  a  farmer.  The  original  gage  is  a  1  by  4  inch  piece 
of  redwood  nailed  vertically  to  a  bridge  pier  on  the  right  bank  on  the  upstream  side  of  the 
bridge.  In  Januarj^  1905,  a  new  6  by  6  inch  inclined  gage  was  established  at  a  point  about  25 
feet  bfelow  the  old  one.  It  is  fastened  to  double  posts  set  in  the  bank.  Both  gages  have  the 
same  datum  and  are  referred  to  bench  marks  as  follows:  (1 )  A  lai^ge  spike  driven  into  the  side 
of  a  cedar  post  46  feet  S.  74°  E.  from  the  gage ;  elevation,  8.55  feet.  (2)  A  nail  in  the  top  of 
railing  post  at  the  northeast  comer  of  the  bridge  13  feet  north  of  the  gage ;  elevation,  13.18 
feet.  (3)  A  United  States  Geological  Sur\'ey  standard  iron  post  set  in  the  ground  153  feet  S. 
84°  30'  E.  from  the  old  gage;  elevation,  10.10  feet.     Elevations  are  above  datum  of  gage. 

IRR  176—06 5 

Digitized  by  Vj^L^V  IC 


66 


STREAM    MEASUREMKNT8    IN    1905,   PART    XII. 


Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS  =  Water-Supply  Paper): 

Description:  WS  51,  p  425;  60,  p  126;  85,  p  88;  100,  pp  147-148;  133,  pp  277-278. 

Discharge:  \V8  51.  p  4*25;  66,  p  126;  85,  p  88;  100.  p  148;  133,  p  278. 

Discharge,  monthly:  Ann  22,  iv,  p  420;  WS  75  p  197;  85,  p  90;  100,  p  149;  133,  p  280. 

Gage  heights:  WS  51,  p  426;  66,  p  126;  85.  p  89;  100,  pp  148-149;  133,  p  279. 

Ilydrograph:  Ann  22,  iv,  p  420. 

Rating  tables:  ^WS  52,  p  521;  66,  p  176;  85,  p  89;  100,  p  148;  133,  p  280. 

Discharge  measurements  of  Sevier  River  near  Gunnison^  Utah,  in  1905. 


Date. 


Hydrographer. 


January  19  a.. 
Febrary  7a..  . 


C.  Tanner. 
do 


April  23 1  W.  (J.  Swendsen. 

June  19 ;  C.  S.  Jarvis 

July  1 do 

August  11 do 


Vidth. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

50 

123 

2.60 

2.25 

320 

M 

120 

2.50 

2.20 

301 

36 

35 

1.47 

.80 

52 

35 

32 

1.51 

.76 

49 

30 

22 

.89 

.42 

20 

29 

25 

1.17 

.53 

30 

a  Measured  at  bridge. 
Daily  gage  height,  in  feet,  (f  Sevier  River  near  Gunnison,  Utah,  for  1906. 


Day. 


Jan.      Feb. 


Mar.  I  Apr.     May. 


1 

2          .                '  1.. 

3 

4 ' 

5                           '     . 

0 

2.3 

7. .       .    . 

2.2 

8 

2.2 

9 

2.16 

10 

. 

2.22 

i              ' 

2.  IS 

12 

1 

2.26 

13 

2.6 

14 

1 

3.1 

15 

2  0 

16 

2.0 

17 

2. 02 

IS 

2.0 

2.0 

19 

'     2.25 

2.0 

20 

1     2.2 

2.0 

21 

2. 2 

2.12 

•» 

2. 2     ' 

2.22 

23 

2.06 

2.26 

24 

2.2 

2.38 

25 

2. 22 

2.38 

26 

2. 24 

2.38 

27 

2.-26 

2.3 

28 

2. 22 

2.3 

29 

1     2.22 

30 

1     2.26 

31 

1    2.24' 

2.4 

2.4 

2.44 

2.34 

2.28 

2.1 

1.88 

1.7 

1.76 

1.96  I 

1.9 

1.88  i 

1.84 

1.8 

1.76 

1.64  I 
1.6  I 
1.58  I 
1.62  I 
1.56 

1.5 
1.4     I 
1.4 


1.1 
1.1 

1.14 
1.1 
1.1 
1.12 


1.12  [ 
1. 12  ' 

1.06  t 

t 
1.0     I 

.9     I 

.9 ; 

.86  I 
.84  I 

.78  I 
.8    I 
.8    i 
.78 
.78 

.9 

.82  ^ 


.76 

.78 

.84 

.96 

.98 

1.0 

1.04 

1.24 

1.56 

1.58 

1.6 

1.66 

1.7 

1.74 

1.76 

1.94 

2.44 

3.25 


1.34 

.78 

3.23 

1.24 

.78 

3.3 

.74 

3.32 

1.16  1 

.7 

3. '22 

1.1 

.7 

3.24 

1.14  1. 

t 

2.6 

June.     Ju 

ly. 

2.8 

2.86 

2.9<3 

2.7 

2.46    ... 

2.38 

2.36 

2.24 

42 

2.2    1 

1.76 

1.76 

42 

1.56 

1.2 

1.1 

.9 

.9 

42 

.8 

42 

.82  1 

.82 

.76 

.56| 

.52 

.5 

.46 

.44 

44 

.42  1 

44 

.4 

52 

.4 

52 

.4 



I  Aug.     Sept.  I   Oct.      Nov. 

I  I 


.5 

.5 

.5 

.5 

.5 

.5 

.54 

.54 

.54 ; 

.54  , 
.54  ' 
.56 

.56; 

.56  ! 
.56  ' 
.56' 
.56  , 

.56  1 

.56  I 

.58 

.58 

.58 

.6 

.6 

.6 

.86 

.96 

.8 

.74 


1.0 

1.0 

1.02 

1.06 

1.06 

1.08 

1.1 

1.1 

1.14 

1.16 

1.18 

1.18 

1.2 

1.18 

1.14 

1.1 

1.1 

1.1 

1.1 

1.12 

1.16 

1.16 

1.16 

1.16 

1.14 

1.14 

1.16 

1.16 

1.16 

1.18 


Dec. 

1.14 

1.3 

1.2 

1.2 

1.14 

1.16 

1.16 

1.18 

1.16 


1.16 

1.18 

1.2 

1.2 

1.18 


Note.— River  frozen  January  1-17  and  December  16-31. 
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Station  rating  table  for  Sevier  River  near  Gunnison,  Utah,  from  January  18  to  December 

15, 1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

nischarge. 

Gage 
height. 

Discharge. 

Fr... 

Second-feet. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

Feet. 

Second-feet. 

0.4D 

17 

1.20 

101 

2.00 

254 

2.80 

474 

aso 

24 

1.30 

116 

2.10 

278 

2.90 

506 

aeo 

32 

1.40 

132 

2.20 

303 

3.00 

539 

0.70 

41 

1.50 

149 

2.30 

329 

3.10 

573 

0.80 

51 

1.60 

168 

2.40 

356 

3.20 

608 

0.90 

62 

1.70 

188 

2.50 

384 

3.30 

644 

1.00 

74 

1.80 

209 

2.60 

413 

3.40 

681 

1.10 

87 

1.90 

231 

2.70 

443 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  six  discharge 
measurements  made  during  1905.  It  is  well  defined  between  gage  heights  0.  4  foot  and  1  foot  and  fairly 
well  defined  above  1  foot. 

Estimated  monthly  discharge  of  Sevier  River  near  Gunnison  ^  Utah,  for  1905. 
(Drainage  are^i,  3,986  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


January  18-31 . . 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-15. 


319 
573 
367 
92 
651 

525 : 


62 
101 

95 
116 


The  period. , 


I 
254  I 

254  I 

87  ' 

41  ^ 

«! 

17  i 
17  i 
24 
41 
58  ; 
87  ! 

93  ; 


303 

318 

199 
67.0 

222 

164 
18.4 
32.3 
46.2 
89.3 
9L4 
98.3 


Total  in 
acrp-foet. 


8.414 
17.660 
12,240 
3.087 
13,650 
9,750 
1.131 
1,986 
2,749 
5,491 
5,439 
2.925 


Run-off. 


Second-feet. 

per  squan> 

mile. 


Depth  in 
inches. 


0.076 
.080 
.050 
.017 
.056 
.041 
.0046 
.0081 
.012 
.022 
.023 
.025 


0.040 
.083 
.058 
.019 
.065 
.046 
.0053 
.0093 
.013 
.025 
.026 
.014 


85,430 


Note.— Dischaige  interpolated  on  days  when  gage  heights  were  missing. 


SAN  PITCH  RIVER  NEAR  GUNNISON,  UTAH. 

San  Pitch  River,  which  enters  Sevier  River  from  the  north,  flows  throughout  its  course 
in  a  well-defined  channel  with  no  overflow.  Over  the  lower  portions  of  the  area  evapora- 
tion and  seepage  doubtless  exceed  inflow  to  the  stream.  There  are  small  tracts  of  irrigated 
land  at  various  points  along  the  river,  and  a  storage  reservoir  about  10  miles  above  the 
gaging  station  completely  controls  the  flow.  The  tributaries  are  few  and  mostly  inter- 
mittent. Manti  Creek,  which  enters  at  a  point  about  11  milas  above  the  station,  drains 
a  barren  area  and  b  subject  to  rapid  run-ofT.  Its  discharge  may  vary  from  4  to  150  second- 
feet,  but  it  enters  above  the  reservoir  dam  and  is  thus  completely  controlled  before  reach- 
ing the  gaging  station. 

The  station  was  established  June  30,  1900.  It  is  located  4  miles  northeast  of  Gunnison 
about  one-eighth  mile  west  of  the  Rio  Grande  Western  Railway,  west  of  the  second  farm- 
bouse  along  the  railroad  track  north  of  Gunnison  station. 
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The  channel  is  straight  for  al)out  100  fe*'t  above  and  is  slightly  curved  below  the  station. 
Both  banks  slope  gradually  and  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the 
stream  is  composed  of  sand  and  gravel,  and  is  smooth  and  apparently  permanent.  Tli« 
velocity  is  high.     Information  in  regard  to  winter  conditions  is  indeflnite. 

Discharge  measurements  are  made  by  wading  at  a  point  ne^r  the  gage,  where  a  tagged 
wire  is  stretched.  The  initial  p<jint  for  soundings  Is  the  west  side  of  the  supporting  post 
on  the  left  bank. 

The  gage,  which  is  read  daily  by  Oliver  Peterson,  is  a  vertical  staff  driven  into  the 
stream  bed.  It  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  cedar  post  set  about 
45.5  feet  west  from  the  gage;  elevation,  5.96  feet.  (2)  Top  of  nail  driven  into  top  of 
stake  sot  about  150  feet  S.  84°  E.  from  the  initial  point;  elevation,  10.36  feet. 
Elevations  are  above  datum  of  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  W8  51,  p  425;  66,  p  125;  85.  p  94;  100,  p  150;  133,  p  281. 

Discharge:  WS  51,  p  4'25;  66,  p  125;  85,  p  94;  100,  p  150;  133.  p  281. 

Discharge,  monthly:  Ann  22,  iv.  p  419;  WS  75.  p  196;  85,  p96:  100.  p  152;  133,  p  283. 

Gage  heights:  WS  51,  p  425;  66,  p  125;  85.  p  95;  100,  p  151;  133.  p  282. 

Hydrograph:  Ann  22.  iv,  p  419. 

Rating  tables:  WS  52,  p  521;  66.  p  176;  85.  p  95;  100,  p  151;  133,  p  282. 

Discharge  measurements  of  San  Pitch  River  near  Gunnison,  Utah,  in.  1905. 


Date. 


Ilydrographcr. 


Width. 


Area  of 
section. 


Mean 
velocity.  I 


January  18 I  C.  Tanner . . . 

June  19 1  (\  S.  Jarvis. 

July  1.. I do 

August  12 do 


Gaee 
height. 


Pect. 

Square 
ht. 

Feet  per 
second. 

Feet. 

23 

20 

0.60 

1.76 

31 

40 

2.92 

2.46 

!          29 

36 

2.63 

2.40 

29 

40 

2.88 

2.46 

Dis- 
charge. 


Second- 
feet. 

12 
116 

96 
114 


Daily  gage  height,  infect,  of  San  Pitch  River  near  Gunnison,  Utah,  for  1905 


Day. 


Jan.      Feb.      Mar.      Apr.  I  May. 


3. 
4. 

5. 
6. 
7. 
8. 
0. 
10. 

u. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


1.8 

1.78 

1.78 

1.76 

1.76 

1.76 

1.74 

1.7 

1.7 

l.t>8 

1.68 

1.7 

1.72 

1.73 

1.78 

1.78 

1.78 

1.78 

1.78 

1.8 


1.76 
1.78 

1.78 

1.78 

1.78 

1.78' 

1.8 

1.8 

1.8 

1.84 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1^82 

1.84 

1.84 

1.84 


I 


2.44 
2.4 

2.3 

2.3 

2.3 

2.36 

2.3 

2.32 

2.5 

2.5 

2.5 

2.5 

2.52 

2.6 

2.6 

2.78 

2.74 

2.  52 

2.8 

2.34 


Juno,  j  July. 


3.0 

2.9 

2.76 

2.8 

3.1 

2.82 

2.88 

2.9 

2.88 

2.86 

3.0 

3.14 

2.88 

2.9 

2.88 

2.8 

2.7 

2.78 

2.6 

2.  .52 


2.44 

2.56 

2.54 

2.54 

2.5 

2.58 

2.6 

2.68 

2.66 

2.64 

2.66 

2  64 

2.64 

2.6 

2.64 

2.64 

2.6 

2.6 

2.6 

2.6 


Aug. 

Sept. 
2.0 

2.54 

2.5 

2.06 

2.52 

2.04 

2.5 

2.06 

2.5 

2.08 

2.5 

2  08 

2.5 

2.02 

2.5 

2.04 

2.5 

2.02 

2.5 

202 

2.5 

2.04 

2.56 

2.02 

2.46 

2.0 

2.44 

2.06 

2.44 

2.06 

2.46 

2.04 

2.42 

2.03 

2.4 

2.02 

2.36 

2.02 

2.36 

2.02 

Oct.   '  Nov.     Dec. 


2.08 

2.04 

2.04 

2.02 

2.02 

2.02 

2.0 

2.0 

2.0 

2.0 

1.94 

1.94 

1.94 

1.94 

1.94 

1.92 

1.94 

1.94 

1.94 

1.96 


1.96 

1.96 

2.0 

2.0 

1.98 

1.96 

1.96 

1.96 

1.98 

1.96 

1.92 

1.92 

1.92 

1.92 

1.92 

1.92 

1.92 

1.94 

1.94 

1.96 


1.9 

1.9 

1.9 

1.9 

1.9 

1.92 

1.9 

1.88 

1.88 

1.88 

1.88 

1.88 

1.9 

1.9 

1.9 

1.9 

1.92 

1.92 

1.94 

1.96 
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Daily  gage  heigJUf  in  feet,  of  San  Pitch  River  near  Gunnison,  Utah,  for  1905 — Continued. 


Daily. 


21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

1.74 

1.68 

1.74 

1.78 

1.74 

1.72 

1.74 

1.74 

1.74 

1.78 

1.74 

1.78 

1.74 

1.78 

1.76 

1.8 

1.74 

1.74 

1.74 

Mar. 


1.8 

1.8 

1.78 

1.78 

1.78 

1.66 

1.66 

1.68 

1.66 

1.68 

1.73 


Apr. 


1.84 

1.8 

1.82 

1.88 

1.8 

1.9 

2.0 

2.34 

2.34 

2.36 


May. 

June. 

2.54 

2.4 

3.24 

2.5 

2.8 

2.42 

2.78 

2.44 

2.7 

2.38 

2.6 

2.34 

2.5 

2.42 

2.6 

2.4 

2.4 

2.42 

2.32 

2.42 

2.6 

July.     Aug. 


2.6 

2.6 

2.58 

2.54 

2.54 

2.54 

2.54 

2.54 

2.50 

2.56 

2.56 


2.36 

2.36 

2.36 

2.36 

2.36 

2.3 

2.24 

2.22 

4.15 

2.36 

2.2 


Sept. 

Oct. 

Nov. 

2.02 

1.96 

2.0 

2.02 

1.96 

2.0 

2.02 

1.96 

1.88 

2.0 

1.96 

1.88 

2.0 

1.96 

1.88 

2.0 

1.96 

1.9 

2.0 

1.96 

1.92 

1.96 

1.96 

1.9 

2.3 

1.96 

1.9 

2.08 

1.96 
1.96 

1.9 

Dec. 

1.96 
1.96 
% 
9 

86 


Station  rating  table  for  San  Pitch  River  near  Gunnison,  Utah,  from  January  1  to  December 

31,  1905. 


Gaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

t 

1      Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.70 

10 

2.10 

49 

2.50 

123 

2.90 

227 

1.80 

15 

2.20 

64 

2.60 

146 

3.00 

258 

1.90 

24 

2.30 

82 

2.70 

171 

3.10 

290 

2.00 

35 

2.40 

102 

2.80 

198 

1        3.20 

324 

The  above  table  is  applicable  only  for  opt»n-channcl  conditlou.s.     It  is  basted  on  discharge  measure- 
ments made  during  1902-1905.     It  is  well  defined  Ijotwi^n  gage  heights  l.(i5  feet  and  2.5  feet. 

Estimated  monthly  discharge  of  San  Pitch  River  near  Gunnison,  Utah,  for  1905. 
[Drainage  area,  836  square  miles.] 


Month. 


January , 

February , 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Maximum 


15 

24 

15 

94 

338 

304 

166 

720 

82 

46 

35 

30 


Minimum. 


11 
9 
8 
13 
82 
90 
110 
64 
30 
26 
22 
20 


Mean. 


13.3 
14.1 
12.1 
24.2 

136 

179 

143 

126 
40.5 
32.0 
28.1 
23.9 


64.3 


Total  in 
acre-ftM^t. 


818 

783 

744 

1,440 

8,362 

10,650 

8,793 

7,747 

2,410 

1,968 

1,672 

1,470 


46,860 


Run-off. 


Second-feet ! 

per  sauan^ 

mile. 


0.016 
.017 
.014 
.029 
.163 
.214 
.171 
.151 
.048 
.038 
.034 
.029 


.077 


Depth  in 
inches. 


0.018 
.018 
.016 
.032 
.188 
.239 
.197 
.174 
.054 
.044 
.038 
.033 


l.a5 


Note.— Open-channel  curve  assumed  to  apply  throughout  the  year  as  the  stream  is  known  to  fn'ez** 
but  slightly  at  this  station. 
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STREAM   MEASTTREMENTS   IN   I9a5,  PART    XII. 
HUMBOLDT  SINK  DRAINAGE. 


'^Hie  only  stream  of  importance  draining  into  Humboldt  Sink  is  Humboldt  River,  the 
basin  of  which  is  described  below. 

HUMBOLDT  RIVER  BASIN. 
DE8CRIPTIOX  OF  BASIN. 

Humboldt  River  rises  in  the  extreme  northeastern  part  of  Nevada,  flows  west  and 
southwest  across  the  structural  features  of  the  country,  and  enters  Humboldt  Lake, 
whence  its  waters  find  their  wa}^  into  Humboldt  Sink.  The  tributaries  follow  the  general 
direction  of  the  mountain  ranges  and  flow  either  to  the  north  or  to  the  south.  During  low 
stages  the  water  of  the  river  is  almast  wholly  diverted,  and  for  the  future  development 
of  the  cx)untry  recourse  must  be  had  to  the  construction  of  storage  reservoirs. 

Of  the  tributaries,  North  Fork  enters  the  stream  west  of  Peko,  Nev.,  and  South  Fork 
about  10  mile^  below  Elko.  Pine  Creek  comes  in  from  th«  south  near  Palisade,  Nev. 
Marys  River  is  one  of  the  headwater  branches. 

NORTH   FORK  OF   HUMBOLDT   RFV^ER    NEAR  ELBURZ,  NEV. 

This  station  was  established  October  10,  1902.  It  is  located  about  one-fourth  mile 
above  the  junction  of  North  Fork  with  the  main  River  and  150  feet  below  the  Southern 
Pacific  Railroad  bridge.  It  is  2  miles  west  of  the  Southern  Pacific  Railroad  station  at 
Elburz.     Tlie  nearest  post-oflBce  is  Halleck,  Nev. 

The  channel  is  straight  for  150  feet  above  and  l)elow  the  station.  Both  banks  are  high, 
but  the  left  will  overflow  at  extreme  flood  stages.  The  bed  of  the  stream  is  composed 
of  gravel  and  silt  and  changes  slightly.  There  is  but  one  channel  at  all  stages,  and  the 
current  is  sluggish. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  zero  on  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  A.  R.  Blevins,  is  an  inclined  4  by  4  inch  timber 
fastened  to  the  left  bank  just  above  the  cable.  The  bench  mark  is  a  4  by  4  inch  timber 
driven  into  the  ground  on  the  left  bank  20  feet  upstream  from  the  gage;  elevation  above 
zero  of  gage,  6.99  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  163;  133,  p  283. 
Discharge:  100,  p  164;  133,  p  284. 
Discharge,  monthly:  133,  p  285. 
Gage  heights:  100,  p  164;  133.  p  284. 
Rating  table:  133,  p  28.'>. 

Discharge  meamirements  of  North  Fork  of  FlnmhMt  River  near  Ellnir2,  Nev.,  in  1905. 


Hydrographer. 


W.  A.  Wolf. 


April  27. . . . 

May20 1 do 

June  4 1 do. 

July  14 ' do. 


Width. 


Area  of 
section. 


Mean 
velocity. 


Feel. 
37 
37 
37 


Sauare 
feet. 

26 

27 

32 


Feet  per 
second. 

1.13 

1.18 

1.25 


Gage  Dis- 

Qt.      charge. 


Feet. 
3.30 
3.35 
3.50 
2.80 


Second- 
feet. 

29.5 
32 
40 
al 


a  Discharge  estimated. 
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Daily  gage  Jieight,  in  feet,  of  North  Fork  of  Humboldt  River  near  Elhurz,  Nev.,  for  1905. 


Day. 


Jan.      Feb. 


1 

3.6 

2 

3.6 

3 

3.6 

4 

3.6 

5 

3.6 

6  . 

3.55 

7 

3.55 

8 

3.6 

9 

3  6 

10 

3.55 

11 

3.55 

12 

3.55 

13 

3.55 

14 

3.55 

15 

3  6 

16 

3  6 

17 

3.6 

18..   . 

3.6 

19 

3.6 

20 

3.8 

21 

3.8 

22. . .  .^. 

3.8 

23      

3.75 

24 

25 

3.7 
3.6 

26 

3  6 

27 

3.6 

28 

3.6 

29 

36 

30 

3.55 

31      

3.5 

3.5 
3.5 
3.45 
3.4 
3.35 
3.35 
•3.35 
3.3 
3.25 
3.2 
3.15 
3.3 
3.35 
3.4 
3.4 
3.4 
3.35 
3.3 
3.3 
3.3 
3.3 
3.3 
3.25 
3.3 
3.3 
3.3 
3.25 
3.3 


Mar. 


3.4 
3.4 
3.45 
3.45 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
*3.4 
3.4 
3.4 
3.45 
3.45 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.45 
3.45 
3.5 
3.5 
3.45 
3.45 
3.45 
3.5 


Apr.     May. 


3.5 

3.5 

3.45 

3.45 

3.4 

3.35 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

3.25 

3.25 

3.2 

3.25 

3.25 

3.3 

3.3 

3.3 

3.35 

3.35 

3.3 

3.3 

3.25 

3.3 

3.3 

3.3 

3.35 

3.4 


3.4 

3.5 

3.55 

3.55 

3.6 

3.6 

3.6 

3.65 

3.7 

3.65 

3.6 

3.65 

3.7 

3.6 

3.5 

3.5 

3.45 

3.4 

3.a5 

3.a'> 

3.3 

3.35 

3.4 

3.  45 

3.55 

3.55 

3.6 

3.6 

3.6 

3.55 

3.6 


Juno. 

3.55 

3.55 

3.5 

3.55 

3.5 

3.5 

3.5 

3.5 

3.5 

3.45 

3.4 

3.35 

3.3 

3.3 

3.35 

3.4 

3.4 

3.3 

3.25 

3.2 

3.15 

3.15 

3.15 

3.15 

3.1 

3.1 

3.  1 

3.0 

3.0 

3.0 


July. 


Aug.  !  Sept. 


2.2 
2.2 
2.2 
2.  2 
2.2 
2. 15 
2.15 
2. 15  ' 
2.15 
2.15  , 
2.15 
2.15 


2.15 

2.15 

2.15 

2.2 

2.3 

2.4 

2.5 

2.5 

2.5 

2.55 

2.6 

2.r. 


2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.55 

2.55 

2.6 

2.6 

2.6 

2.0 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 


Oct. 

Nov. 

2.6 

3.3 

2.6 

3.3 

2.6 

3.3 

2.6 

3.3 

2.6 

3.2 

2.6 

3.1 

2.6 

3.0 

2.6 

3.0 

2.6 

2.9 

2.6 

2.9 

2.6 

3.0 

2.6 

3.0 

Dec. 


2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.8 
2.9 
2.9 
3.0 
3.1 
3.2 
3.3 


2.9 

2.9 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.8 

2.85 

2.9 

3.0 

3.0 


3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 
3.1 
3.2 
3.2 
3.3 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 


Note.— Icc"!  conditions  exist  at  this  station  during  the  wint^^r  months.     lct>  8  inches  thick  January  20. 


Station  rating  table  for  North  Fork  of  Humboldt  River  neur  Elburz,  Net.\ 

to  December  SI,  1905. 


from  January  1 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

hf'ight. 
Feet. 

Disc]':. '•go. 

1 
Second- feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Feet. 

Feet. 

Second-feet. 

2.30 

0.0 

2.70 

0.8 

3.10 

14 

3.  .50 

41 

2.40 

.2 

2.80 

J 

3.20 

20    I 

3.eo 

49 

2.rj0 

.4 

2.90 

3. 

3.30 

27 

3.70 

57 

2.60 

.6 

3.00 

8. 

3.40 

34 

1 

3.80 

66 

Note.— The  above  table  is  apjilicablo  only  for  open-channel  conditions.  It  Is  based  on  four  discharge 
measurements  made  during  1905.  Estimates  busod  on  this  taMo  can  bo  considen^d  only  as  approxi- 
mate, and  especially  so  for  low  stages.    Zero  flow  at  2.3  feet  is  baaed  on  observer's  statement. 
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STREAM   MEASUREMENTS    IN    1905,   PART    XII. 


Estimated  monthly  discharge  of  North  Fork  of  Humhddt  River  near  EUmrz,  Nev.,for  1905. 
[Drainage  area,  1,020  squaro  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean, 


Total  in 
acro-leet. 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


41 
41 
41 
57 
45 
2 


27 
41 


41 
17 
34 
20 
27 
8 


53.3 
29.0 
38.8 
28.9 
43.8 
28.0 
.96 
.12 
.50 
2.9 
7.8 
19.1 


3,277 

1,611 
2,386 
1,720 
2,693 
1,666 
59 
7 

30 

178 

464 

1,174 


0.052 
.028 
.038 
.028 
.043 
.027 
.00094 
.00012 
.00049 
.0028 
.0076 
.019 


0.060 
.029 
.044 
.031 
.050 
.030 
.0011 
.00014 
.00055 
.0032 
.0085 
.022 


21.1 


15,270  I 


.021 


.279 


Note.— Open-channel  rating  table  applied  to  the  winter  months  without  correction.  Winter  esti- 
mates liable  to  .some  error. 

SOUTH  FORK  OF  HUMBOLDT  RIVER  NEAR  ELKO.  NEV. 

This  station  was  established  August  29,  1896.  It  is  located  10  miles  southwest  of  the 
town  of  Elko,  at  Cislini's  (formerly  Ma.son's)  ranch,  and  about  6  miles  al)ove  the  junction 
of  South  Fork  with  the  main  stream. 

The  channel  is  straight  for  some  distanc^e  above  and  below  the  station  and  the  banks 
are  high.  The  bed  of  the  stream  is  comjjosed  of  gravel  and  is  stable.  There  is  a  good 
site  for  a  reservoir  a  short  distance  above  the  station. 

Discharge  measurements  are  made  from  a  cable  and  suspended  car  at  a  point  1  mile 
above  the  gage. 

The  gage,  which  is  placed  near  the  farm  of  the  ol>server,  M.  Cislini,  for  his  convenience, 
is  inclined  and  is  spiked  to  jjosts  driven  firmly  into  the  right  bank.  An  inclined  gage 
was  installed  November  22, 1902,  at  the  site  of  the  old  one,  the  4-foot  marks  of  the  old  and 
new  gages  coinciding.  The  bench  mark  is  a  4  by  4  inch  timlH»r  driven  4  feet  south  of  the 
gage;  elevation  alx)ve  gage  datum,  6.29  feet.  Anew  gage  was  in.stalled  May  21,  1905, 
below  a  dam  which  was  built  just  below  the  old  gage.  All  gage  heights  for  1905  have  been 
referred  to  this  new  datum. 

Information  in  regard  to  this  station  is  contained  in  tlie  following  publications  of  the 
United  States  Geologiciil  Survey  (Ann=^Vnnual  Re[K)rt;  \VS= Water-Supply  Paper): 

Description:  Ann  18,  iv,  p  311;  WS  16,  p  150;  28.  p  146;  38  pp  327-328;  51,  p  396;  66,  p  105;  85,  p  101; 
100,  p  161;  133.  p  294. 

Discharge:  Ann  18,  iv,  p  311;  WS  16.  p  156;  28,  p  153;  38.  p  328;  51.  p  396;  66.  p  105;  M.  p  102;  100,  p  161; 
133.  p  21«i. 

Dischiirge.  monthly:  Ann  19.  iv,  p  430;  20,  iv,  p  440;  21,  iv,  p  391;  22,  iv,  p  400;  WS  75.  p  182;  85,  p  103; 
100,  p  1(k{,  133,  p  29<i. 

Discharge,  yearly:  Ann  20,  iv.  p  60. 

Gage  heights:  WS  11,  p  76;  16,  p  l(i5;  '28.  pp  148-149;  38,  p  328;  51,  p  397;  66,  p  106;  85,  p  102;  100,  p  162; 
133,  p  29.5. 

Hyilrograph.s:  Ann  19.  iv,  p  4;i0;  20.  iv.  p  441;  21.  iv,  p  .391;  22,  iv.  p  400. 

Rating  tables:  Ann  19,  iv,  p  429;  WS  28,  p  154;  39,  p  452;  52,  p  520;  66,  p  174;  86,  p  102;  100,  p  162;  133, 
p296. 
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Discharge  measurements  of  South  Fork  of  HumhMt  River  near  Elko,  Nev.,  in  1905. 


ApTil  26. 
May  21, 
June  4 ' do. 


June  16 

do 

June  27 

do 

July  14 

J do 

September  7 ...  I do. . 


47 

167 

46 

157 

46 

181 

45 

122 

45 

86 

2.24 
3.81 
3.62 
4.30 
2.89 
1.40 


Feet. 
1.55 
3.85 
3.60 
4.31 
2.88 
1.95 
.60 


Second- 
feet. 

244 

636 

568 

779 

324 

120 


o  Estimated. 
Note.— Beginning  May  21  ga^o  heights  refer  to  new  datum. 

Daily  gage  height  ^  in  feet,  of  South  Fork  Humboldt  River  near  Elko,  New,  for  1905. 


10. 

11. 

12.. 
13.. 
14., 
15.. 
16., 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


n. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

.5 

0.S5 

(«) 

0.4 

2.3 

3.5.5 

2.75 

1.0 

1.0 

0 

1.0 

.5 

1.15 

C) 

.5 

2.1 

3.6 

2.75 

1.0 

1.0 

0 

1.0 

.5 

1.15 

(") 

.5 

2.3 

3.6 

2.8 

1.0 

1.0 

0 

1.0 

.5 

1.5 

(«) 

1.15 

2.. '•>.'> 

3.7 

2.9 

1.0 

1.0 

0 

1.0 

.5 

1.5 

(«) 

1. 15 

2.5,') 

3.7 

3.0 

1.0 

1.0 

0 

1.0 

.5 

1.5 

0.4 

1.5 

2..5.') 

3.6 

3.7 

1.0 

.1.0 

0 

.5 

1.15 

1.65 

2.75 

3.7 

2.9 

1.0 

1.0 

0 

.5 

.5 

(°) 

1.8 

2.9 

3.8 

2.7 

1.0 

.0 

0 

.5 

.5 

(«) 

1.8 

3.0 

3.9 

2.6 

1.0 

.6 

0 

.5 

.5 

2.1 

3.15 

3.8 

2.5 

1.0 

.6 

0 

.5 

.5 

2.3 

3. 15 

3.8 

2.4 

1.0 

.6 

0 

.5 

.5 

2.1 

3.3 

3.9 

2.4 

1.0 

.6 

0 

.5 

.4 

2.1 

3.35 

4.0 

2.4 

1.0 

.6 

0 

.5 

.4 

1.8 

3.4 

4.1 

2.4 

1.0 

.6 

0 

1.1 

.5 

(a) 

4 

1.8 

3.5 

4.2 

2.45 

1.0 

.6 

1.0 

1.1 

.5 

(«) 

.4 

2.1 

3.a5 

4.3 

2.4 

1.0 

.6 

1.0 

1.1 

.5 

(«) 

2.1 

3.75 

4.4 

2.2 

1.0 

.6 

1.0 

1.1        1.1 

.5 

(«) 

2.2 

3.85 

4.3 

2.1 

1.0 

.6 

1.0 

1.1       1. 1 

.5 

(«) 

2.2 

3.85 

4.1 

2.0 

1.0 

.6 

1.0 

1.1,    1.1 

.5 

(«) 

2.3 

3.85 

4.0 

1.8 

1.0 

.6 

1.0 

.5 

(«) 

2.3 

3.8 

3.8 

1.7 

1.0 

.6 

1.0 

.5 

(«) 

2. 5r> 

3.7 

•3.7 

1.6 

1.0 

.6 

1.0 

.5 

(«) 

2.  .W 

3.7 

3.5 

1.5 

1.0 

.6 

1.0 

.5 

C) 

2.5,') 

3.6 

3.3 

1.4 

1.0 

0 

1.0 

.5 

C*) 

2.5.5 

3.6 

3.2 

1.4 

1.0 

0 

1.0,       1.1 

.5 

.4 

2.5.'> 

3.5 

3.1 

1.4 

1.0 

0 

1.0 

1.1        1.1 

.5 

.4 

2. 5.5 

3.5 

3.0 

1.3 

1.0 

0 

1.0 

1.1       1. 1 

.r, 

4 

2.55 

3.6 

3.0 

1.3 

1.0 

0 

1.0 

1.1       1.1 

.5 

2.5.'> 

3.5 

2.9 

1.2 

1.0 

0 

1.0 

1.1  1      1.1 

.5 

.5 

2.3 

3.55 

2.8 

1.1 

1.0 

0 

1.0         1.1          1.1 

5 

.4 

3.55 

1.1 

1.0 

1.0 

1.1 

1 

aNol 

low. 
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STREAM   MEASUREMKNTS    IN    1905,   PART    XII. 


Station  rating  table  for  South  Fork  Hvniboldi  River  near  ElkOj  Nev.^  from  January  1  to 

December  31,  1905. 


Gage 
height. 

Feet. 

0.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 

l.GO 


Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet 

0 

1.70 

88 

1 

1.80 

102 

3 

1.90 

117 

7 

2.00 

133 

12 

2.10 

150 

18 

2.20 

168 

25 

2.30 

189 

33 

2.40 

212 

42     ; 

2.  .-50 

238 

•        52 

2.60 

264 

63     1 

2.70 

292 

75 

2.80 

320 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height.  . 

Discharge. 

Feet. 

Feet. 

Second-feet. 

2.90 

350 

4.10 

7-20 

3.00 

380 

4.20 

752 

3.10 

410 

4.30 

784 

3.20 

440 

4.40 

816 

3.30 

470 

,        4.50 

848 

3.40 

500 

4.60 

880 

3.50 

530 

4.70 

912 

3.60 

560 

4.80 

944 

3.70 

592 

4.90 

976 

3.80 

624 

5.00 

1,006 

3.90 

656 

4.00 

688 

Note.— The  above  table  is  applicable  onlv  for  open-channel  conditions.  It  is  based  upon  7  discharge 
measurements  made  during  1905.  It  is  fairly  well  defined  Ix^tween  gage  heights  2  feet  ana  4  feet.  Below 
2  feet  the  table  is  based  on  one  measurement  at  0.6  foot. 

Estimated  monthly  discharge  of  South  Fork  Humboldt  River  near  Elko,  Nev.^for  1905. 

(Drainage  area,  1,150  square  miles.] 
Discharge  in  second-ft'et. 
Month. 


January 

February 

March 

April 

May 

June 

July 

August 

Septemljer 

Octol^er 

Novemlwr 

I)eceml)er 

The  year 


Maximum. 

Minimum. 

Mean. 

0 

0 

0 

63 

0 

10.2 

0 

0 

0 

251 

0 

149 

640 

150 

465 

816 

320 

588 

592 

25 

187 

18 

18 

18 

18 

0 

4.7 

18 

0 

9.9 

25 

18 

24.7 

25 

25 

25 

816 

0 

1'23 

Run-off. 

Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  In 
inches. 

0 

0 

0 

567 

.0089 

.0093 

0 

0 

0 

8,866 

.130 

.145 

28,590 

.404 

.466 

34,990 

.511 

.570 

11,500 

.163 

.188 

1,107 

.016 

.018 

280 

.0041 

.0046 

608 

.0086 

.0099 

1,470 

.021 

.023 

1,537 

.022 

.025 

89.520 

.107 

1.46 

III  MBOT.irr  niVKH  at  palisade,  nev. 

This  station  was  established  Novemlxr  27,  1902.  It  is  located  at  the  single-span  high- 
way bridge  one-fourth  mile  from  the  hotel  at  Palisade,  Nev.  There  is  a  railroad  bridge 
about  .500  feet  below. 

The  channel  is  straiglit  for  2(X)  feet  above  and  300  feet  below  the  station.  The  right 
bank  is  low  and  liable  to  overflow:  the  left  is  high.  The  l)ed  of  the  stream  is  composed  of 
gravel  and  sand  and  is  permanent.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  l)y  means  of  a  cable  and  car  about  one-fourth  mile 
above  the  gage.  At  very  low  stages,  when  the  current  becomes  sluggish  at  the  cable, 
measurements  are  made  by  wading  a  .short  distance  alK)ve.  The  initial  point  for  sound- 
ings is  the  zero  on  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  T.  H.  *Tewell,  the  hotel  keeper,  is  a  vertical 
1  by  4  inch  board  .spiked  to  the  right  abutment  of  the  bridge.     The  bench  mark  consists 
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of  a  spike  and  three  nails  driven  into  the  bridge  abutment  to  which  the  gage  is  fastened; 
elevation  above  zero  of  gage,  7.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  100;  100,  p  157;  133,  p  28<>. 
Dishcarge:  100,  p  158;  133,  p  286. 
Discharge,  monthly:  100,  p  159;  133,  p  288. 
Gage  heights:  85.  p  100;  100.  p  158;  133.  p  287. 
Rating  Ublo  100,  p  159;  133,  p  287. 

Discharge  measurements  of  Humboldt  River  at  Palisade,  Nev.,  in  1905. 


Date. 


April  27 

May  20 

June  4 

June  20 

June  27 

July  15. 

Septembers. 


llydrographer. 


Width. 


W.  A.  Wolf. 

....do 

....do 

....do 

....do 

....do....... 

....do 


Feet. 
102 
105 
105 
105 
105 
97 
10 


Area  of 
section. 

Mean 
velocity. 

Square 
feet. 

Feet  per 
second. 

258 

1.88 

365 

2.33 

414 

2.23 

358 

2.12 

3.58 

2.11 

204 

1.40 

10 

1.30 

Gage 
height. 


Feet. 
3.10 
4.10 
4.20 
3.85 
3.85 
2.35 
.90 


Dis- 
charge. 


Second- 
fen. 

485 

850 

923 

759 

756 

284 

13 


Daily  gage  height,  in  feet,  of  Humboldt  River  at  Palisade,  Nev.,  for  190o. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 
Sept.      Oct. 

Nov. 

1 

1.9 
1.95 

2.0 
2.1 

2.4 
2.4 

2.6 
2.6 

2.95 
3.0 

4.6 
4.6   . 

3.2 
3.2 

1.6 
1.6 

l.l       1.15 
1.1       1.15 

1.4 

2 

1.4 

3 

1.95 

2.1 

2.4 

2.6 

3.05 

4.6 

3.15 

1.6 

1.15 

1.4 

4 

1.95 

1.95 

1.95 

1.95 

1.9 

1.9 

2.2 
2.2 
2.2 
2.2 
2.2 
2.1 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

3.1 

3.15 

3.2 

3.3 

3.3 

3.35 

4.55 

4.55 

4.55 

4.5 

4.5 

4.5 

3.1 

3.1 

3.0 

2.9 

2.85 

2.8 

1.6 

1.55 

1.55 

1.5 

1.5 

1.5 

1.15  1       1.4 

5 

1.2           1.4 

6 

1.2     '      1.4 

7 

1.2           1.4 

8    

1.2           1.4 

9 

1.2    :       1.4 

10 

1.8 
1.8 
1.7 
1.7 

2.1 
2.1 
2.0 
2.0 

2.4 
2.4 
2.4 
2.4 

2.6 
2.65 
2.75 
2.8 

3.4 
3.5 
3.5 
3.6 

4.45 
4.45 
4.4 
4.2 

2.75 
2.7 
2.6 
?.5 

1.5 
1.5 
1.5 
1.5 

,  1 

1.2 
1.2 
12 

11 

12     .. 

13 

l.ll     1.2 

14 

1.7 

2.0 

'2.4 

2.8 

3.6.5 

4.0 

2.4 

1.5 

1.1        1.2 

15 

1.7 

2.0 

1.4 

2.8 

3.7 

4.0 

2.3 

1.5 

1.1        1.2 

16 

1.7 

2.0 

2.4 

2.9 

3.8 

4.0 

2.3 

1.5 

1.1        1.25 

17 

1.7 

2.0 

2.4 

2.9 

3.9 

3.95 

2.3 

1.4           1.1        1.25 

18.'. 

1.7 

2.1 

2.4 

2.9 

4.0 

3.9 

.2 

1.3           1.1        1.3           1.4 

19 

1.75 

2.1 

2.4 

2.9 

4.0 

3.9 

2.1 

1.25         l.l        1.3           1.4 

20 

1.75 

2.1 

2.4 

2.95 

4.2 

3.8.5 

2.0 

1.2    j       1.1  ,     1.3    ;       1.4 

21 

1.8 

2.2 

2.45 

2.95 

4.2 

3.85 

2.0 

1.15  ,       l.l        1.3           1.4 

22 

1.8 

2.2 

2.5 

2.95 

4.2 

3.8 

1.9 

1.1           1.1        1.35         1.4 

23 

1.8 

2.2 

2.5 

2.95 

4.2 

3.8 

1.9 

1.1           1.1        1.35         1.4 

24 

1.85 

2.3 

2.5 

2.95 

4.3 

3.7 

1.9 

1.1           1.1        1.35 

25 

1.95 

2.3 

2.55 

2.95 

4.4 

3.7 

1.8 

1.1           l.l        1.35 

26 

1.9 

2.4 

2.6 

2.95 

4.5 

3.6 

1.75 

1.1     ]       1.1        1.35 

27 

1.9 

2.4 

2.6 

2.95 

4.6 

3.5 

1.75 

1.1     :       1.1 

28 

1.9 

2.4 

2.6 

2.95 

4.7 

3.4 

1.75 

1.1           1.1 

29 

1.9 
2.0 
2.0 

2.6 
2.6 
2.6 

2.95 
2.95 

4.8 
4.7 
4.6 

3.3 
3.2 

1.75 
1.75 
1.6 

l.l           1.1 
1.1     '       1.1 
1.1      

30 

31               

1.4 

1.4 

1.46 

1.46 

1.46 

1.46 

1.46 

1.46 

1.46 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.55 

1.55 

1.55 

1.6 

1.6 

1.65 

1.7 

1.7 
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Station  rating  table  for  Humboldt  River  at  Palisade,  Nev.yfrom  January  1  to  December 

SI,  1905. 


r.aee 
height. 

Feet. 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 


I  Discharge. 


Gage 
height. 


Discharge. 


Second-feet. 

F.e, 

34 

2.10 

46  \ 

2.20 

59 

2.30 

72  1 

2.40 

86 

2.50 

102 

2.60 

120 

2.70 

139  1 

2.80 

159 

2.90 

180 

3.00 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  meas- 
urements made  during  1903-1905.    It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Humboldt  Riikr  at  Palisade,  New,  for  1905. 
[Drainage  area,  5,014  square  miles.] 


Month. 


Discharge  in  second-feet. 
Maximum. 


January 

February 

March 

April 

May 

June 

July 

August , 

September 

October 

Novemlwr 

December 

The  year. 


180 
280 
337 
44('> 
1,220 
1,120 
534 
102 
34 
72 
72 
120 


1,220 


Minimum. 

Me^m. 

120 

149 

180 

216 

280 

290 

337 

397 

440 

793 

534 

884 

102 

286 

34 

66.6 

34 

34.0 

40 

54.7 

72 

72.0 

72 

85.2 

34 

278 

Total  in 
acnMcet. 


9,162 
12,000 
18,200 
23,620 
48,760 
52,600 
17,580 
4,095 
2,023 
3,363 
4,284 
5,239  I 

200,900  I 


Run-off. 


Second-feet 

per  sauare 

mile. 


0.030 
.043 
.059 
.079 
.158 
.176 
.057 
.013 
.0068 
.011 
.014 
.017 


Depth  in 
inches. 


.055 


0.035 
.045 
.068 
.088 
.182 
.196 
.066 
.015 
.0076 
.013 
.016 
.020 

.752 


Note.— Ice  conditions  not  known.  OiMiii-L-hannel  rating  table  applied  to  the  winter  monthsi  without 
correction. 

IIUMBOT.DT  RIVER  NEAR  GOLCONDA,  NEV. 

Tills  station  was  established  October  24,  1894.  It  is  located  IJ  miles  north  of  the  town 
of  Golconda,  near  the  great  northern  bend  of  Humboldt  River  and  below  the  central  valley, 
and  is  about  12  miles  above  the  mouth  of  Little  Humboldt  River. 

The  channel  Ls  straight  for  300  feet  above  and  100  feet  below  the  station.  The  banks  are 
moderately  high,  but  are  liable  to  overflow  at  extreme  high  water.  The  bed  of  the  stream 
is  of  gravel  and  sand  and  is  somewhat  shifting.     There  is  but  one  channel  at  all  stages. 

Measurements  prior  to  1904  were  made  from  a  cable  and  suspended  car.  Subsequent 
measurements  have  Ix^en  made  from  the  upper  side  of  a  wagon  bridge,  constructed  during 
the  winter  of  1903—4,  10  feet  above  the  cable.  At  low  stages,  when  the  current  is  sluggish, 
measurements  can  be  made  by  wading  above  or  below  the  cable. 
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The  gage  was  read  during  1905  by  Charles  Shallenberger.  A  new  gage  and  bench  mark 
were  established  October  4,  1904,  replacing  the  inclined  gage  installed  November  28,  1902, 
which  was  fastened  to  the  left  bank  by  4  by  4  inch. stakes,  and  the  zero  of  which  had  the 
same  elevation  as  the  original  gage.  The  new  gage  is  a  4  by  4  inch  timber,  driven  vertically 
into  the  river  bed,  and  its  upper  end  is  securely  fastened  to  a  stringer  on  the  downstream 
side  of  the  north  or  right  end  of  the  wagon  bridge.  The  bench  mark  of  the  old  gage  was  a 
4  by  4  inch  timber,  driven  4  feet  north  of  the  cable  post  on  the  left  bank,  at  an  elevation  of 
10.75  feet  above  the  zero  of  the  gage.  The  new  bench  mark  is  the  head  of  the  lowest  rivet 
of  the  strut  at  the  northwest  corner  of  the  bridge;  elevation  above  zero  of  new  gage,  13.42 
feet.  The  new  bench  mark  is  0.48  foot  lower  than  the  old  bench  mark,  so  that  the  new 
gage  zero  is  3.15  feet  below  the  old  zero. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Reports;  Bull=Bulletin;  WS=Water- 
Supply  Paper): 

Description:  Ann  18, iv.pp 303-304;  Bull  131, p52;  140, pp 217-218;  \VS16,pl54;  28,pl46;  38,p329;  51, 
p  397;  66,  p  106;  85.  p  98;  100,  p  155;  133,  pp  288-289. 

Discharge:  Ann  18,  iv,pp  304-305;  Bulll31,p92;  140.p218;  WS16,pl54;  28,pl53;  38,p329;  51,p397; 
66,  p  106;  85.  p  98;  100,  p  155;  133,  p  289. 

Discharge,  monthly:  Ann  18.iv,p  306;  19,lv,p  427;  20,lv,p  438;  21,iv,p  392;  22,iv,p  401;  Bull  140,  p 
220;  WS  75.P  182;  85.p  100;  100.  p  157;  133.  p  291. 

Discharge,  yearly:  .\nn  20,  iv,  p  59. 

Gage  heights:  Bull  140, p  219;  WS  ll,p  74;  16,  p  154;  28.  p  148;  38. p  329;  51, p  398;  66, p  107;  85, p  99; 
100,  p  156;  133,  p  290. 

Hydrographs:  Ann  19,  iv,  p  429;  20,  iv.  p  439;  21.  Iv,  p  392;  '22,  iv.  p  401. 

Rating  tables:  Ann  19,iv,p  427;  WS  28,  p  154;  39.  p  452;  52,  p  520;  r.6.p  175;  85,p  99;  100,  p  156;  133, p 
291. 

Discharge  measurements  of  Humboldt  River  near  Golcjonda,  New,  in  1905. 


Date. 


April  25 

May  19 

June  2 

June  15 

June  28 

July  13 

September  f». 


Hydrographer. 


hv-ith.  ^-f„°' 


Moan     I 
velocity. 


Wolf 

Feet. 
'          6.J  1 

Square 
feet. 

200 

234 

153 

160 

166 

172 

Feet  per 
second. 

0.58 

1.30 

1 

73  ' 

62 

1.33 

.     .             62 

1.60 

GO  i 

1.43 
1.46 

59  ! 

1 

1 

Gage 
hoight. 


Feet. 
6.55 
6.95 

6.40 
6.30 
6.35 
3.10 


Dis- 
charge. 

Second- 
feet. 

116 

302 

203 

257 

238 

2^2 


a  Estimated. 
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Daily  gage  height,  in  feet,  of  Humholdl  River  near  Golconda,  Nev.f  for  1905, 


Day. 

Jan. 

1 

1 

5.7 

Feb. 
6.2 

Mar. 

Apr. 

May. 

June. 
7.4 

July. 

Aug. 

4.7 
4.7 
4.6 
4.3 

Sept. 


Oct. 

Nov. 

Dec. 

I 



ao 

3.0 

3.0 

2 

6.2 

7.0 

3      

5.5 

5.9 
6.0 

5.9 
6.2 



6.5 
6.5 
6.5 

6.3 

3.0 
3.0 
3.0 



3.0 
3.0 
3.0 
3.0 

3.0 

4 

6.0 
5.0 

6.2 
6.3 
6.3 

6.4 
6.4 

6.0 
5.8 
6.5 

7.1 
7.0 
6.9 
7.0 



6.8 

6.4 

3.0 

5 

5.3 

3.0 

0  . 

4.1 
4.1 

3.1 
3.1 
3.1 
3.1 

7 

8 

9 

5.5 
5.5 

5.9 
6.0 
6.1 

2.9 

10 

6.2 
6.4 
6.2 
6.0 
6.0 

6.3 

6.0 
6.0 

5.9 
5.  7 

11 

5.6 

1      5.3 

5.0 

3.9 
3.9 
3.7 
3.7 
3.6 

12 

6.0 

6.2 
6.2 

6.8 
7.0 

6.4 

2.9 

13 

14 

3.0 
3.0 
2.9 

2.8 

'iV 

3.0 
3.0 
3.0 
3.0 

2.9 
2.9 

15..... 

5.0 

5.8 

6.1 
6.3 

5.6 

7.0 
7.0 
7.0 

6.8 

6.9 
6.9 
6.9 
7.0 

2.9 

16 

17 

:     5.6 

6.3 

5.8 

1 

1 

■      5.4 

1 

'      5.2 
5.4 

i      5.4 
6.0 

5.6 
5.6 
5.6 

. 

18 

6.0 
6.0 

5.5 

3.4 

2.9 

3.0 
2.9 
3.0 

19 

20 

3.0 

21 

5.4 
5.4 

3.3 
3.3 

3.2 

3.0 
3.1 

3.1 
3.0 
3.1 

3.0 
3.0 
3.0 

3.0 

30 

22 

23 

5.  7 

0.9 
5.9 
6.0 



6.0 

6.0 

6.0 

6. 2 

5.9 

6.5 

7.0 

6.3 
6.5 

2.9 
2.9 
3.0 

2.9 
3.0 
3.0 

3.0 
3.0 

24 

6.5 
6.4 

7.1 
7.3 

3.0 

25 

6.  9 

5.1 
5.1 

5.0 
4.9 

20 

3.0 
3.0 

3.0 

27 

6.8 
7.0 

7.3 

7.4 
7.4 

r..o 

6.  5 
6.5 

2-9 

28 

6.0 

6.4 
6.4 

3.0 
3.0 
2.9 

3.0 

29 

3D 

31 

3.0 
3.0 
3.0 

3.0 

Siation  rating  table  for  Humboldt  River  near  Golcondn,  Nev.,from  January  1  to  December 

SI,  1905. 


Gape 
height. 

Discharge.  J 

1 

Second- feet. 

Gage 
height. 

Discharge. 

Gage 
1   height. 

Feet. 

Discharge. 

Gaee 
height. 

Discharge. 

Feet. 

Feet. 

Second- feet. 

Second-feet. 

Feet. 

Second-feet. 

2.80 

0.0 

4.00 

39.0 

5.20 

132.0    , 

6.40 

247.0 

2.90 

0.1 

4.10 

46.0 

5.30 

141.0 

6.60 

257.0 

3.00 

.3    1 

4.20 

53.0 

5.40 

150.0 

6.  GO 

268.0 

3.10 

.5 

4.30 

.60.0 

5.50 

159.0 

6.70 

279.0 

3.20 

2.0 

4.40 

67.0 

5.60 

168.0 

6.80 

290.0 

3.30 

5.0 

4.50 

75.0 

5.70 

177.0 

6.90 

301.0 

3.40 

8.0 

4.60 

83.0 

5.80 

187.0 

7.00 

312.0 

3.50 

12.0 

4.70 

91.0 

5.90 

197.0 

7.10 

323.0 

3.60 

16.0 

4.80 

99.0 

6.00 

207.0 

7.20 

334.0 

3.70 

21.0 

4.90 

107.0 

6.10 

217.0 

7.30 

345.0 

3.80 

27.0 

5.00 

115.0 

6.20 

227.0 

7.40 

356.0 

3.90 

33.0 

5.10 

123.0 

6.30 

237.0 

Note.— The  above  table  i.<i  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge 
measurements  made  during  1905  and  the  form  of  previous  curves.  It  is  well  defined  between  gage 
heights  6  feet  and  7  feet.    Below  gage  height  6  feet  it  is  only  approximate. 
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Estimated  monthly  discharge  of  Hiimholdi  River  iwnr  Golcotida,  Nev.,for  1905. 
[Drainage  an-a,  10,780  square  inilt's.l 
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Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


Discha 
Maximum. 

rgf.  in  second-fiM't. 
Minimum,  i    Moan. 

Total  in 
acre-fwt. 

Run-o(T. 

S(^cond-teoX 

JKT  square 

mile. 

Depth  in 
inches. 

Zi7 

115 

155 

9,531 

0.014 

0.016 

227 

l(i8 

196 

10,880 

.018 

.019 

247 

168 

218 

13,400 

.020 

.023 

312 

187 

272 

16,180 

.025 

.028 

356 

247 

308 

18,940 

.029 

.033 

356 

197 

239 

14,220 

.022 

.024 

257 

95 

184 

11,310 

.017 

.020 

91 

.3 

25.0 

1.537 

.0023 

.0026 

.5 

.0 

.33 

19.6 

.000031 

.000035 

.3 

.1 

.23 

14.1 

.000021 

.000024 

.3 

.1 

.29 

17.3 

.000027 

.000030 

.3 

.1 

.22 

13.5 

.000020 

.000023 

The  year. 


356 


133 


.012 


Note.— Ice  conditions  not  known.  Open-channel  rating  table  applied  to  the  winter  months  without 
correction.    Discharge  interpolated  on  days  when  gage  was  not  read. 

HUMBOT.I>T  RIVKU  NEAR  OREANA,  NEV. 

This  station  was  established  January  27,  1896.  It  is  located  near  Oreana,  Nev.,  about 
12  miles  northeast  of  Lovelocks.  The  results  of  the  observations  at  this  locality  show 
the  amount  of  water  available  for  storage  at  the  possible  reservoir  sites  in  the  vicinity  of 
Humboldt  station,  and  also  for  the  six  canal  systems  now  in  oixration  l)clow  Oreana. 

The  channel  is  straight  for  300  feet  above  and  200  feet  below  the  station.  The  right 
bank  is  high  and  will  not  overflow;  the  left  bank  will  overflow  only  at  extreme  high  water. 
There  is  but  one  channel  at  all  stages.     The  bed  of  the  stream  is  sandy  and  shifting. 

Discharge  measurements  are  made  at  high  water  by  means  of  a  cable  and  car  located 
at  the  gage.  At  low  water  measurements  are  made  by  wading  a  short  distance  below 
the  station. 

The  gage  was  read  once  each  day  during  1905  by  J.  J.  McCarthy.  The  original  gage 
was  located  at  the  old  Oreana  highway  bridge.  The  abutment  to  which  the  gage  was 
fastened  was  undermined  and  fell  May  26,  1897.  A  temporary  gage  was  used  until  Sep- 
tember 8,  1897,  when  a  new  inclined  one  was  placed  on  the  left  bank  of  the  river,  alx)ut 
1 J  miles  above  the  site  of  the  old  gage  and  opposite  the  section  house  of  the  Central  Pacific 
Railroad.  This  gage  was  washed  out.  The  present  gage  was  established  Noveml)er  29, 
1902.  It  is  vertical,  in  two  sections,, and  is  spiked  to  piles  at  the  site  of  the  old  dam.  The 
bench  mark  consists  of  four  nails  driven  into  the  pile  to  which  the  upper  section  of  the 
gage  is  fastened;  elevation  above  zero  of  gage,  5.00  feet.  On  October  1,  1904,  the  gage 
rod  was  lowered  2.00  feet,  and  the  elevation  of  the  bench  mark  is  now  7.00  feet  above  the 
zero  of  the  gage: 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  Bull  =  Bullet  in;  \VS  =  \Vater- 
Supply  Paper): 

Description:  Ann  18,  iv,  p  306:  Bull  140,  p  220;  WS  16,  p  l^'i:  28,  p  146:  as,  p  330:  51,  p  398;  66,  p  107; 
85,  p  96:  100,  pp  152-153:  133.  p  292. 

Discbarge:  Ann  18,  iv,  p  307;  WS  16,  p  155:  28,  p  153;  38,  p  330:  ol,  p  398;  r^'»,  p  107:  8,%  p  97:  100,  p  153; 
133,  p  292. 

Discbarge,  monthly:  Ann  18,  iv,  p  308;  19,  iv,  p  428;  20,  iv,  p  439;  21,  iv,  p  393;  22,  iv,  p  402:  WS  75, 
p  183;  85,  p  98;  100,  p.  154;  133,  p  294. 

Discharge,  yearly:  Ann  20,  iv,  p  60, 
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Gage  heights:  \VS  11.  p  75;  10,  p  155;  28,  p  148;  38,  p  330:  51,  p  'Mi:  6G,  p  108:  85,  p  97:  100,  p  153;  133. 
p293. 

Hydrographs:  Ann  18,  Iv,  p  309;  19,  iv,  p  429;  20,  iv,  p  440;  21,  iv,  p  393;  22,  iv,  p  402;  WS  75,  p  183. 

Rating  tables:  Ann  18,  iv,  p  307;  19,  tv,  p  428;  WS  28,  p  154;  39,  p  452;  52,  p  520;  66,  p  175:  85,  p  97, 
100,  p  154;  133,  p  293: 


Date. 


Discharge  measurements  of  Humboldt  River  near  Oreana,  Nev.j  in  1905. 
I  Hydrographer. 


April  25 1  W.  A.  Wolf. 

May  18 do 

May  30 do 

July  12 do 

July  31 do 

September  5. do 


Width. 


Feet. 
60 
22 
20 

100  I 
100  I 
16  ' 


A  rea  of       Mean  Gage 

section,     velocity,     height. 


Square      Feet  per 
Jeet. 


39 
12 
10 
112 
100 
16 


second. 

Feet. 

1.34 

2.11 

1.12 

1.71 

1.08 

1.61 

1.77 

2.95 

1.70 

2.75 

0.90 

1.78 

Dis- 
charge. 

Second- 
feet. 

52 

13.4 

10.8 

198 

178 

14 


Daily  gage  height,  in  feet,  of  Humboldt  River  near  Oreana,  Nev.,for  1905. 


Day. 

Jan. 

1               

a9 

2 

3.6 

3 

a4 

4 

3.5 

5        

3.5 

6 

3.4 

7 

3  4 

8 

3.5 

9 

3.4 

10 

3.2 

11 

3.1 

12 

3.1 

13 

3.2 

14 

3.1 

15 

3.3 

16 

3.4 

17 

3.2 

18 

3? 

19 

Z.2 

20 

3.2 

21 

3.2 

22     

3.0 

23 

2.8 

24 

?S 

25 

2.9 

26      

?9 

27  

2.8 

28 

2.8 

29     

2.9 

30 

3.0 

31 

2.9 

Feb. 

3.0 

2.9 

3.0 

2.9 

2.9 

2.8 

2.8 

2.7 

2.7 

3.0 

3.1 

3.45 

3.3 

2.94 

3.1 

3.3 

3.4 

3.35 

3.4 

3.1 

3.75 

3.5 

3.0 

2.95 

2.93 

3.75 

3.7 

3.5 


Mar. 

3.75 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.12 

3.11 

3.11 

3.1 

3.45 

3.3 

3.1 

3.11 

3.0 

3.0 

3.0 

2.8 

2.8 

2.9 

2.7 

2.75 

2.7 

2.7 

2.65 

2.7 

2.7 

2.54 

2.51 

2.6 


Apr.     May.    June.  |  July,     Aug.     Sept.     Oct.  [  Nov. 


2.6 

2.6 

2.65 

2.7 

2.7 

2.7 

2.7 

2.6 

2.6 

2.6 

2.55 

2.5 

2.4 

2.4 

2  3 

2.3 

2.25 

2.2 

2.25 

2.2 

2.2 

2.1 

2.5 

2.5 

2.1 

2.0 

2.0 

2.0 

2.0 

1.8 


1.8 

1.96 

1.8 

1.75 

1.75 

1.6 

1.65 

1.65 

1.64 

1.65 

1.75 

1.7 

1.7 

1.75 

1.75 

1.73 

1.72 

1.73 

1.73 

1.73 

1.73 

1.73 

1.7 

1.7 

1.65 

1.65 

1.6 

1.65 

1.65 

1.G5 

1.6 


1.6 

1.55 

1.55 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.4'> 

14 

1.4 

1.4 

1.35 

1.35 

\.:\5 

l.;i5 

1.3 

1.1 

1.1 

1.2 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 


1.0 

1.0 

1.0 

1.55 

1.6 

1.65 

1.8 

1.8 

2.95 

3.45 

3  3 

:V25 

2.9     I 

2.85 

2.8     \ 

3.1 

.3.3 

3.35 

3.35 

2.8 

2.7 

2.75 

2.85 

2.7 

2.75 

2.8 

2.7 

2.85 

2.95 

2.8 

2.75 


2.76 

2.7 

2.6 

2.6 

2.65 

2.55 

2.6 

2.6 

2.55 

2.65 

2.5 

2.5 

2.55 

2.5 

2.45 

2.4 

2.35 

2.3 

2.2 

2.2 

2.25 

2.25 

2.3 

2.3 

2.25 

2.2 

2.1 

2.0 

1.9 

1.9 

1.9 


1.8 

1.8 

1.85 

1.85 

1.8 

1.8 

1.85 

1.85 

1.8 

1.8 

1.75 

1.75 

1.75 

1.8 

1.75 

1.7 

1.75 

1.75 

1.7 

1.75 

1.75 

1.75 

1.7 

1.7 

1.7 

1.75 

1.75 

1.75 

1.75 

1.75 


1.76 
1.76 

1.7 

1.7 

1.76 

1.75 

1.75 

1.75 

1,75 

1.8 

1.8 

1.75 

1.75 

1.8 

1.8 

1.8 

1.75 

1.76 

1.8 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.85 

1.85 


1.9 

1.9 

1.9 

1.9.5 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

1.9 

1.9 

1.9 


1.95 

1.95 

1.95 

1.95 

1.95 

2.0 

2.0 

2.05 

2.05 

2.05 


Dec 


2.1 

2.1 

2.1 

2.1 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.05 

2.05 

2.1 

2.1 

2.1 

2.1 

2.05 

2.1 

2.1 

2.15 

2.2 

2.25 

2.3 

2.3 

2,35 

2.35 

2.4 

2.4 

2.4 


Note.— Ice  conditions  January  1  to  February  19.     Water  stood  in  pools  June  22  to  July  3. 
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Station  rating  table  for  Humboldt  River  nearOreana^  Nev.,from  Janwaryl  to  December  Sly  1906, 


,«^,J  Discharge. 


Feet. 

Second-feet. 

1.10 

0.0 

1.20 

.5 

1.30 

1.0 

1.40 

2.0 

1.60 

3.5 

1.60 

7.0 

1.70 

12.0 

1.80 

20.0 

Gage 
height. 

Discharge. 

he^t. 

Discharge. 

Feet. 

Secondr-feet. 

Feet. 

Second-feet. 

2.70 

152.0 

3.50 

335.0 

2.80 

172.0 

3.60 

360.0 

2.90 

193.0 

3.70 

385.0 

3.00 

215.0 

3.80 

412.0 

3.10 

238.0 

3.90 

440.0 

3.20 

261.0 

3.30 

285.0 

a40 

310.0 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  meas- 
un'ments  made  during  igas.  It  is  fairly  well  defined  between  gage  heights  1.6  feet  and  3  feet.  It  is 
only  approximate  below  gage  height  1.6  feet. 

Estimated  monthly  discharge  of  Humboldt  River  near  Oreana,  Nev.,for  1906. 
[Drainage  area,  13,800  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June.. 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Total  In 
acre-feet. 

Second-feet 

per  souare 

mile. 

Depth  in 
inches. 

440 

172 

260 

15,990 

0.019 

.022 

398 

152 

252 

14,000 

.018 

.019 

396 

117 

209 

12,850 

.015 

.017 

.    152 

20 

96.0 

5,712 

.0070 

.0078 

34 

7 

13.2 

812 

.00096 

.0011 

7 

0 

1.94 

115 

.00014 

.00016 

322 

0 

156 

9.592 

.011 

.013 

162 

29 

95.8 

6,860 

.0069 

.0080 

24 

12 

17.3 

1,029 

.0013 

.0014 

29 

12 

20.0 

1,230 

.0014 

.0016 

46 

29 

33.1 

1,970 

.0024 

.0027 

98 

46 

62.7 

3,855 

.0045 

.0052 

73,020 


Note.— Ico  conditions  January  1  to  February  19.    Open-channel  rating  table  applied  to  the  winter 
months  without  correction.    Winter  estimates  liable  to  considerable  error. 


SIERRA  NEVADA  DRAINAGE. 

PRINCIPAL  vSTREAMS. 

The  Sierra  Nevada  drainage  area  includes  tlie  western  part  of  Nevada,  the  eastern  part 
of  CaUfomia,  and  a  small  part  of  south-central  Oregon.  The  principal  rivers  of  the  area, 
with  the  bodies  of  water  into  which  they  discharge,  are  the  following:  Truckee  River  into 
Pyramid  and  Winnemucca  lakes,  Walker  River  into  Walker  Lake,  Carson  River  into 
Carson  Sink,  Susan  River  into  Honey  Lake,  and  Owens  River  into  Owens  Lake. 
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TRUCKEE  RIVER  BASIN. 


UESCUIPTIOX  OF  BASIN. 


Upi>er  Truckee  River  rises  on  the  eastern  slopes  of  the  Sierra  Nevada,  in  Eldorado  County, 
Cal.,  and  flows  northward,  entering  Lake  Tahoe  from  the  south.  The  main  Truckee  leaves 
the  lake,  of  which  it  forms  the  outlet,  at  the  town  of  Tahoe,  in  eastern  Placer  County,  Cal., 
flows  north  and  northeast,  and  discharges,  in  Washoe  County,  Nev.,  into  Pyramid  and 
Winnemucca  lakes,  which  have  no  outflowing  streams.  The  drainage  basin  is  wild  and 
mountainous,  the  highast  peaks  reaching  altitudes  exceeding  10,000  feet.  Lake  Tahoe, 
which  lies  at  an  elevation  of  6,225  feet  above  sea,  has  an  area  of  193  square  miles  and  is  the 
largest  body  of  fresh  water  in  the  United  Stat«*  at  this  altitude. 

In  the  lower  part  of  its  course  the  Truckee  receives  several  important  tributaries,  among 
which  may  be  mentioned  Donner  and  Prosser  creeks  and  Little  Truckee  River,  the  latter 
uniting  with  the  main  stream  at  the  town  of  Boca.  Independence  Creek  is  a  branch  of  the 
Little  Truckee. 

TRUCKEE  RIVER  NEAR  TVAD8WORTH,  NEV. 

This  station  was  established  November  6,  1902.  It  is  located  one-fourth  mile  west  of 
the  school  at  the  Indian  agency  and  Is  18  miles  north  of  Wadsworth,  Nev. 

The  channel  Is  straight  for  200  feet  above  and  below  the  cable.  The  right  bank  is  low 
and  is  liable  to  overflow  beyond  the  cable  support  at  very  high  water;  the  left  bank  is  high 
and  will  not  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  gravel  and  is  per- 
manent.    There  is  but  one  channel  at  all  stages.     The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  about  200  feet  below 
the  gage.     The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  was  read  during  1905  twice  each  day  by  Edward  C.  Wood,  is  a  4  by  4 
inch  vertical  timber  spiked  to  a  cottonwood  tree  on  the  right  bank.  The  bench  mark 
consists  of  three  nails  driven  into  the  root  of  a  cottonwood  tree  18  feet  north  of  the  gage; 
elevation  above  gage  zero,  12.07  feet.  The  gage  was  disturbed  by  a  flood  early  in  Feb- 
ruary, 1904,  and  settled  0.31  foot,  so  that  the  elevation  of  the  bench  mark  is  12.38  feet 
above  the  zero  of  the  present  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  S.a'ies  Geological  Sur\'ey: 

Doscription:  100.  p  188;  133.  pp  29^299. 
Discharge:  100,  p  188,  133,  p  299. 
Discharge,  monthly:  100,  p  I'JO;  133,  p  300. 
Gage  heights:  100,  pp  188-189;  13.3,  p  299. 
Rating  table:  100,  p  189;  133,  p  300. 

Discharge  ineasurenienis  of  Truckee  River  near  Wadsworth j  Nev.j  in  1905. 


Date. 

llydrographer. 

Width. 

A  rea  of 
section. 

MoAn 
velocity. 

Gaffe 
height. 

Dis- 
charge. 

Feel. 

Sqijuire 
feet. 

Feet  per 
second. 

Second- 
Feet,         feet. 

May  18 

\V.  A.  Wolf 

124 

528 

2.48 

0.42,         1,314 

June  8 

do 

127 

418 

2,15 

5.85 

898 

Inly  11 

do 

120 

254 

1.26 

4-58 

321 
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Daily  gage  height  j  in  feet,  ofTruckee  Rii^r  mar  Wadstoorth,  Nev.yfor  1905. 

Jan. 


1 
2 
3 
4 
5, 
6 
7. 
8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


&3 
6.1 
6.0 

ao 

6.0 

6.6 

&9 

5.85 

5.85 

5.85 

5.85 

5.96 

5.9 

&9 

5.9 

5.55 

5.5 

5.4 

5.32 

5.3 

5.3 

5.55 

5.68 

5.6 

5.55 

5.42 

5.4 

5.4 

5.38 

5.3 

5.3 


Feb. 

5.38 

5.57 

5.6 

&7 

5.65 

5.65 

5.4 

5.35 

5.3 

5.38 

5.55 

5.48 

5.4 

5.4 

5.6 

5.5 

5.5 

5.55 

5.55 

5.58 

6.0 

5.85 

6.02 

6.05 

6.2 

6.3 

6.35 

6.38 


Mar.  '  Apr.  I  May.  \  June. 


6.35 

6.38 

6.4 

6.4 

6.4 

&48 

&5 

6.55 

6.58 

6.55 

6.48 

6.5 

6.48 

6.58 

6.5 

6.35 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

5.7 

5.65 

5.7 

5.65 

6,1 

6.0 

5.88 

5.78 

5.55 


5.52 

5.6 

5.6 

5.8 

5.8 

&88 

6.0 

6.0 

6.0 

6.1 

6.18 

5.98 

5.82 

5.78 

5.7 

5.7 

5.65 

5.65 

5.65 

5.52 

5.3 

5.2 

5.18 

5.25 

5.35 

5.84 

7.12  I 

6.8    I 

6.68 

6.7     I 


6.65 

6.55 

6.58 

6.75 

6.4 

6.35 

6.2 

a2 

6.2 

6.25 

6.02 

5.95 

5.9 

5.95 

6.05 

a22 

6.5 

6.95 

6.8 

6.7 

6.7 

6.82 

6.6 

6.12 

6.5 

6.5 

6.68 

6.45 

6.6 

6.52 

6.5 


6,38 

6.4 

6.3 

6.22 

a  15 

5u98 

5.92 

5.89 

5.85 

5.82 

6.08 

6.15 

a4 

6.18 

6.12 

6.1 

6.0 

6.12 

5.92 

5.95 

5.85 

5.85 

5.7 

5.58 

5.45 

5.32 

5.15 

5.1 

4.92 

4.82 


July.  '  Aug. 


4.85 

4.82  j 

4.78  I 

4.65 

4.8    I 

4-82 

4.75 

4.64  I 

4.64  ' 

4.52  I 

4.52  I 

4.4 

4.36  ' 

4.35 

4.4 

4.36 

4.22 

4.1 

4.1 

4.0 

3.98 

3.98 

3.95 

4.0 

3.9 

3.88 

3.9 

3.9 

3.88 

3.85 

3.85 


3.85 
3.82 
3.82 
3.8 

a8 

3.8 

3.9 

3.8 

3.8 

3.8 

3,8 

3.8 

3.8 

4.05 

4.0 

4.0 

3.95 

3.95 

4.0 

4.0 

4.0 

4.05 

4.18 

4.25 

4.25 

4.25 

4.2 

4.12 

4.0 

4.07 

4.05 


Sept.      Oct.      Nov.     Dec. 


4.05 

4.1 

4.1 

4.07 

4.05 

4.25 

4.22 

4.25 

4.4 

4.4 

4.4 

4.3 

4.3 

4.25 

4.25 

4.25 

4.15 

4.17 

4.17 

4.2 

4.2 

4.4 

4.34 

4.22 

4.4 

4.51  I 
4.4    I 

4.52  I 
4.52  t 
4.5 


4.77 

4.7 

4.65 

4.52 

4.6 

4.4 

4.05 

4.  75 

4.87 

4.95 

5.0 

5.0 

5,12 

5.02 

5.05 

5.27 

5.25 

5.2 

5.25 

5.1 

5.2 

4.92 

5.0 

4.95 

4.9 

5.05 

5.1 

5.1 

5.05 

5.05 

4.95 


5.1 

5.02 

5.0 

4.9 

4.9 

4.8 

4.82 

4.82 

4.75 

4.7 

4.72 

4.7 

4.72 

4.7 

4.6 

4.6 

4.62 

4.92 

5.0 

5.07 

5.22 

5.0 

5.0 

5.12 

5.2 

5.0 

5.0 

5.02 

4.95 

4.95 


4.97 

5.0 

5.05 

5.07 

5.07 

4.9 

4.95 

4.9 

4.82 

4.8 

4.77 

4.77 

4.87 

4.97 

5.0 

5.0 

4.85 

4.7 

4.72 

4.67 

4.85 

5.1 

4.65 

4.7 

4.77 

4.9 

4.97 

5.0 

5.0 

4.85 

4.92 


Station  rating  tMefor  Truckee  River  near  Wadsworlh,  Nev.,from  January  1  to  December  Sly 

1906. 


Oage 
height 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Secondr-feet. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Second-feet. 

3.80 

106 

•     4.70 

358 

5.60 

IIQ 

6.60 

1,350 

3.90 

131 

4.80 

394 

5.70 

825 

6.60 

1,430 

4.00 

155 

4.90 

432 

5.80 

885 

6.70 

1,510 

4.10 

180 

5.00 

472 

5.90 

945 

6.80 

1,505 

4.20 

206 

5.10 

515 

6.00 

1,005 

6.90 

1,685 

4.30 

233 

5.20 

560 

6.10 

1,070 

7.00 

1.775 

4.40 

262 

5.30 

610 

6.20 

1,1.^ 

7.10 

1,H(.5 

4-50 

292 

5.40 

600 

6.30 

1,205 

7.20 

1,955 

4.60 

324 

.» 

715 

6.40 

1,275 

NoTB.— The  above  table  is  applicable  only  for  opon-channol  conditions.     It  is  ha-xorl  on  dischargo 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  4.6  feet  and  8  feet. 


Digitized  by 


Google 


84 


STREAM    MEASUREMENTS    IN    1905,   PART   XU. 


Estimated  monthly  discharge  ofTruckee  River  near  Wadsworih,  Nev.ffor  1906. 
[Drainage  area,  2,130  square  miles.] 


Month. 


January... 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. .  Minimum. 

I 
I 


1,205 

1,261 

1,414 

1,883 

1,730 

l,27r) 

413 

220 

298 

505 

570 

515 


1,883 


610 
610 
742 
651 
945 
402 
120 
108 
168 
262 
324 
341 


108 


Mean. 


826 
827 

,133 
935 

,306 
935 
241 
148 
229 
467 
434 
433 


Total  In 
acre-feet. 


50,790 
46,930 
60,670 
65,640 
80,300 
65,640 
14,820 
9,100 
13,630 
28,100 
25,820 
26,620 


476,100 


Run-off. 


Second-feet  I 

per  square  \ 

mile. 


Depth  in 
inches. 


.532 
.439 
.613 
.439 
.113 
.069 
.108 
.215 
.204 
.203 


0.447 
.404 
.613 
.490 
.707 
.490 
.130 
.080 
.120 
.248 
.228 
.234 

4.  !',» 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  months  without 
correction. 

TRT^CKEE  RIVER  AT  VISTA,  NEV. 

This  station  was  e.stablished  August  18,  1899.  It  is  located  7  miles  east  of  Reno,  Nev., 
and  one-fourth  mile  from  the  Southern  Pacific  Railroad  station  at  Vista. 

The  channel  is  straight  for  150  feet  above  and  400  feet  below  the  station.  Both  banks 
are  high ;  the  left  is  liable  to  overflow  at  extreme  high  stages  only.  There  is  but  one  channel 
at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  below  the  railroad  bridge. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

During  1905  the  gage  was  read  once  each  day  by  Patrick  Fay.  The  original  gage  was 
replaced  November  12,  1902,  by  a  new  gage,  which  was  installed  on  the  left  bank  150  feet 
above  the  railroad  bridge,  its  zero  having  the  same  elevation  as  that  of  the  original  gage. 
April  3,  1903,  another  new  gage  was  established,  consisting  of  a  4  by  4  inch  vertical  timber 
located  on  the  left  bank  and  having  the  same  datum  as  the  previous  gages.  June  23,  1903, 
this  gage  was  torn  out  and  moved  3  feet  farther  into  the  river,  in  order  to  place  it  in  deeper 
water,  and  the  zero  of  the  gage  was  lowered  2.72  feet.  The  bench  mark  is  the  head  of  a  bolt 
set  in  the  concrete  of  the  upstream  side  of  the  left  abutment  of  the  Southern  Pacific  Railroad 
bridge,  300  feet  from  the  gage ;  elevation  above  zero  of  gage,  19.74  feet.  February  21 ,  1904, 
the  gage  rod  was  washed  put  by  a  flood.  A  new  gage  was  established  in  the  same  position 
as  the  old  gage,  but  with  its  zero  1.54  feet  above  that  of  the  old  gage. 

Information  in  rcgjird  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS  =  Water-Supply  Paper): 

Description:  WS  3K,  pp  331-332;  51.  p  404;  66,  p  113;  85,  pp  117-118;  100.  pp  185-186;  133,  p  301. 
Discharge:  WS  38,  p  332;  51,  p  404;  66,  p  113;  85.  p  118;  100.  p  186;  133,  pp  301-302. 
Discharge,  monthly:  Ann  11   ii.  p  102;  12.  li.  p  a51;  13,  iil,  p  9.>;  22,  Iv,  p  405;  W8  75,  p  186;  85,  p  119; 
100.  p  187;  133.  p  30,3. 
Discharge,  yearly:  Ann  13,  iii,  p  99;  20.  iv.  p  59. 

Oagp  heights:  WS  38.  p  3.T2;  51.  p  40.5;  66.  p  114;  85.  p  118;  100,  pp  186-187;  133,  p  302. 
Hydrographa:  Ann  12.  ii.  p  .324;  22.  iv.  p  40.5;  WS  75,  p  186. 
Rating  tables;  WS  52,  p  521;  66,  p  175;  85,  p  119;  100,  p  187;  133,  p  303. 
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Discharge  measuremenls  ofTruckee  River  at  VisUiy  Nev.,  in  1905. 


Date. 


Hydrographer. 


I 


W.  A.  Wolf, 
do 


April  6.. 
April  13. 

April  28 ' do 

May  25 1 do 

June  14 1 do 

June  22 do 

July  5 do 

July  17 do 

September  16..' do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

117 

518 

1.98 

5.25 

1.027 

115 

480 

1.70 

5.00 

816 

117 

593 

2.86 

6.28 

1,698 

117 

563 

2.45 

5.85 

1,381 

118 

510 

1.08 

5.30 

1,009 

114 

368 

1.04 

4.07 

381 

114 

368 

1.07 

4.10 

394 

113 

327 

.70 

3.55 

221 

113 

337 

.79 

3.70 

266 

DaUy  gage  height  ^  in  feet  y  ofTruckee  River  at  Vista,  Nev.,  for  1906. 


Day. 

Jan. 

1 

5.6 

2 

5.4 

3 

5.4 

4 

5.4 

5 

5.3 

6             .  ... 

5.3 

7  

5.2 

8 

5.2 

9 

5.2 

10 

5.1 

11 

5.1 

12 

5.1 

13             

5.0 

14 

5.0 

15 

5.0 

16 

4.9 

17          

5.8 

18 

4.8 

19 

4.7 

20              

4.8 

21 

5.2 

22 

5  3 

23 

5.0 

24 

5  0 

25               

4.9 

26          

4.8 

27 

4.8 

28 

4.7 

29                 ...   . 

4.8 

30 

4.7  I 

31 

4.7  ' 

4.8 
5.1 
5.9 
4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
4.9 
4.8 
4.8 
4.8 
4.9 
4.9 
5.0 
4.9 
4.9 
5.0 
5.5 
5.3 
5.4 
5.4 
5.9 
5.8 
5.8 
5.8 
5.8 


Mar. 

5.8 

6.8 

5.9 

5.9 

6.0 

6.0 

6.0 

6.0  j 

6.0 

5.8 

5.9  I 

5.9 

6.1 

6.0 

5.8 

5.5 

5.5 

5.5 

5.5  I 

5.5  I 

5.5 

5.5 

5.3 

^.3 

5.0 

5.0 

5.5 

5.4 

5.4 

4.9  I 


Apr. 

May. 

5.6 

5.0 

5.8 

6.0 

6.0 

4.9 

6.2 

June.    July.     Aug.     Sept, 


5.3 
5.4 
5.5 
5.5 
5.3 
5.5 
5.4 
5.2 
5.0 
5.0 
5.1 
5.0 
4.9 
4.8 
4.8 
4.9 
5.0 
4.5 
4.7 
4.5 
4.0 
6.0 
6.5 
6.3 
6.2 
0.2 


5.8 
5.6 
5.5 
5.5 
5.5 
5.5 
5.3 

5.2  I 
5.0 
4.8  I 
5.6 
5.7 

5.3  , 
5.4! 
6.3  ! 
6.2 
6.2 
6.0 
5.8 
5.7  I 
6.0  ' 
5.9 
5.7 
5,8 
5.7 
5.7 
5.8 


5.7 

6.6 

5.4 

5.7 

5.6 

5.3 

5.3 

5.2 

5.3 

5.6 

5.3 

5.5 

5.6 

5.6 

5.4 

5.4 

5.3 

5.3 

5.3 

5.0 

5.0 

4.8 

4.8 

4.4 

4.6 

4.6 

4.4 

4.2 

4.0  I 

4.0 


4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.0 
3.9 
3.9 
3.8 
3.7 
3.7 
3.7 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.2 
3.2 
3.3 
3.4 
3.4 
3.4 
3.4 


a4 

3.4 

a4 

3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3>4 
3.4 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 
3.6 
3.6 
3.6 
3.6 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.6 

ae 

3.5 
3.5 


Oct.     Nov.     Dec. 


3.4 
3.5 
3.5 
3.5 
3.5 
3.6 
3.6 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.8 
3.8 
.1.9 
3.9 
3.9 
3.9 
4.0 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.1 
4.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.3 


4.3 
4.3 
4.1 
4.1 
4.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.4 
4.4 
4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.? 


4.3 
4.4 
4.4 
4.4 

4.4 
4.4 
4.4 
4.4 
4.4 
4.0 
4.2 
4.1 
4.1 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.0 
3.7 
3.7 
3.1 
3.9 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
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Station  rating  table  for  Truckee  River  at  Vista j  Nev.,from  January  1  to  December  SI,  1905. 


Gdgc 
height. 

1 
Discharge 

height. 

Feet. 

Second- feet. 

Feet. 

3.20 

150 

4.10 

3.30 

171 

4.20 

3.40 

195 

4.30 

3.50 

220 

4.40 

3.60 

245    ! 

4-50 

3.70 

275 

4.60 

3.80 

305 

4.70 

3.90 

335 

4.80 

4.00 

370 

4.90 

Discharge.  I 

Gage 
height. 

Discharge. 
Second-feet. 

Gaee 
height. 

Discharge. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

405 

5.00 

850 

5.80 

1,350 

445 

5.10 

910 

5.90 

1,420 

485    , 

5.20 

970 

6.00 

1,490 

625    ' 

5.30 

1,030 

6.10 

1,560 

570 

5.40 

1,090 

6.20 

1,635 

620 

5.50 

1,155 

6.30 

1,710 

675 

5.60 

1,220 

6.40 

1,785 

730 

5.70 

1,285 

6.50 

1,860 

790 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  10  discharge  measure- 
ments made  during  1905.    It  is  weU  defined  between  gage  heights  3.5  feet  and  6.3  feet. 

Estimated  monthly  discharge  of  Truckee  River  at  Vista j  Nev.,for  1905. 
[Drainage  area,  1.519  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean 


1,220 

1.420 

1,560 

1,860 

1,710 

1,285 

405 

275 

370 

485 

525 

525 


,800 


675 
675 
790 
670 
730 
370 
150 
195 
196 
370 
405 
130 


130 


894 

943 

1,237 

1,003 

1,279 

930 

260 

224 

279 

430 

460 

421 


697 


Total  in 
acre-feet. 


64,970 
52,370 
76,060 
60,680 
78,640 
56,340 
16,990 
13,770 
16,600 
26,440 
27,370 
26,890 


503,100 


Run-off. 


Second-feet 

per  square 

mile. 


0.680 
.621 
.814 
.660 
.842 
.612 
.171 
.147 
.184 
.283 
.303 
.277 


.469 


Depth  in 
inches. 


0.679 
.647 
.938 
.736 
.971 
.683 
.197 
.170 
.205 
.326 
.338 
.319 


6.21 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  months  without 
corn>ction. 

TRUCKEE  RIVER  AT  NEVADA-CAI^IFORNIA  STATE  LINE. 

This  station  was  established  September  7,  1899.  It  is  located  at  the  State  line,  17  miles 
west  of  Reno,  Nev. 

The  channel  is  straight  for  60  fe^t  above  and  75  feet  below  the  cable.  Both  banks  are 
high  and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of 
bowlders  and  cobblestones.     The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car,  2J  miles  below  the 
gage  at  Linham  Siding  and  100  feet  below  bridge  No.  2.  The  initial  point  for  soundings 
is  the  zero  of  the  tagged  wire. 

The  gage  was  read  once  each  day  during  1905  by  H.  E.  Dickinson.  The  original  gage  was 
vertical,  driven  into  the  bed  of  the  river  and  vnred  to  a  granite  bowlder.  November  11, 
1902,  a  new  gage  was  established  on  the  right  bank,  400  feet  below  the  point  at  which  the 
old  gage  was  located.  The  new  gage  consists  of  two  sections  of  4  by  4  inch  timber.  The 
upper  section  is  vertical  and  is  spiked  to  a  cottonwood  tree;  the  lower  section  is  inclined 
and  is  immediately  under  the  vertical  section.  The  gage  datum  is  the  same  as  that  of 
the  old  gage.  The  bench  mark  consist^s  of  two  spikes  driven  into  the  root  of  the  cotton- 
wood  tree  to  which  the  vertical  section  of  the  gage  is  attached;  elevation  above  zero  of 
gage,  5.99  feet. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS=Water-Supply  Paper): 

Deacription:  WS  38,  p  331;  51,  p  403;  66,  p  112;  85,  pp  119-120;  100,  pp  192-193;  133,  p  304. 
Discharge:  WS  38,  p  331;  51,  p  403:  66,  p  112;  85,  p  120;  100,  p  193:  133,  p  304. 
Discharge,  monthly:  Ann  22,  Iv,  p  404;  WS  75,  p  185;  85,  p  121;  100,  p  194;  133,  p  306. 
Gage  heights:  WS  38,  p  331;  51,  p  404;  66,  p  113;  85,  p  120;  100,  pp  193-194;  133,  p  305. 
Hydrograph:  Ann  22,  iv,  p  404. 
Rating  tables:  WS  52,  p  521;  66,  p  175;  85,  p  120;  100.  p  194;  133,  p  306. 

Discharge  measuremerUs  of  Truckee  River  at  Nevada-Califomia  State  line  in  1905. 


Date. 


Hydrographer. 


Aprill7 W.  A.  Wolf. 

May  13 do 

May  26. do 

June  6 do 

June  21 do 

July  10. do 

July  18. do 

July  25. i do 

September  13.. I do 


Width. 


Area  of 
section. 


Mean 
velocity. 


Oagc 
height. 


et. 

Square 
feet. 

Feet  per 
second. 

80 

344 

2.76 

80 

370 

2.91 

87 

441 

4.00 

81 

378 

3.10 

80 

340 

2.66 

80 

300 

1.93 

76 

277 

1.97 

76 

277 

1.95 

74 

274 

1.52 

Feet. 
2.85 
2.95 
3.65 
3.08 
2.80 
2.25 
2.15 
2.12 
1.97 


Dis- 
charge. 

Second- 
'  feet. 

949 

1,078 

1,761 

1,170 

905 

580 

544 

539 

416 


Daily  gage  Jieight,  in  feet,  of  Truckee  River  at  Nevada-California  State  line  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14.. 
15., 
16., 
17 
18.. 


Jan. 


2.8 
2.8 
2.8 
2.7 
2.7 
2.7 


2.65 

2.7 

2.6 

2.6 

2.6 

2.2 

2.4 

2.4 

2.2 

2.2 


Feb.      Mar.     Apr.  I  May. 


2.3 

2.3 

2.3 

2.3 

2.28 

2.3 

2.3 

2.3 

2.3 

2.35 

2.3 

2.35 

2.25 

2.25 

2.3 

2.35 

2.4 

2.47 


19 

2.2 

2.4 

20 

2.2 

2.65 

21 

2.6 

2.45 

22 

2.7 

2.85 

23 

2.5 

2.62 

24 

2.5 

3.02 

25 

2.32 

3.02 

26 

2.32 

2.3 

2.5 

3.08 
3.12 
3.05 

27 

28 

29 

3D 

2.4 
2.3 

31 

3.3 

3.3 

3.3 

3  3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.25 

3.25 

2.7 

2.7 

2.75 

2.75 

2.78 

2.8 

2.8 

2.6 

2.45 

2.4 

2.95 

2.95 

2.5 

2.3 

2.4 

2.4 


2.4 


2.6 

2.6 

2.7 

2.85 

2.9 

2.88 


3.25 

2.85 

2.8 

2.8 

2.8 

2.85 

2.85 

2.85 

2.8.'> 

2.82 


2.6.5 

2.65 

2.7 

2.9 

3.1 

4.02 

3.8 

3.8 

3.72 


3.45 

3.35 

3.25 

3.2 

3.15 

3.08 

3.3 

3.05 

3.0 

2.95 

2.95 

2.9 

2.9 

2.98 

3.45 

3.6.5 

3.95 

3.7 

3. 75 

3.  75 

3.7 

3.7 

3.65 

3.65 

3.5 

3.4 

3.3 

3.35 

3.:w 

3.4 
3.3 


June.    July.  <  Aug.     Sept.     Oct. 


3.3 

3.25  I 

3.25  I 

3.08 

3.05  ' 

3.25 

3.05  ' 

3.05 

3.05 

3.a5 

3.3 

3.3 

3.25 


3.17 

3.2 

3.22 

3.  OH 

3.05 

2.8 
2.  75 
2.6 
2.6 
2.5 
2.45 
2.4 
2.38  I 
2. 35 


2.3     , 

2.35  ! 

2.35 

2.32 

2.35 

2.32  t 

2.3 

2.3     I 

2.25 

2.2 

2.2    I 

2.1 

2.1 

2.25 

2.25 

2.25 

2.18 

2. 15 

2. 15 

2.02 

2.15 

2. 15  I 

2.15  ' 

2,.Sj 

2.1     I 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 


2.0 

2.07 

2.1 

2.07 

2.5 

2.15 

2.1 

2.1 

2.1 

2.1 

2.1 

2.18 

2.15 

2.1 

2.1 

2.12 

2.1 

2.15 

2.1 

2.1 

2.15 

2.15 

2.12 

2.1 

2.1 

2.02 

2.05 

2.1 

2.05 

2.1 

2.02 


2.05  ! 

2.1 

2.05 

2.1 

2.1 

2.0ry 

2.1 

2.1 

2.1 

2.1 

2.05 

2.05 

2.05 

2.0^ 

2.02 

2.0 

2.05 

2.a'i  I 

2.15  I 

2..     J 

2.05  I 

2.05 

2.05 

2.05 

2.a5 

2.05 

2.05 

2.a5 

2.05 

2.05 


2.02 

2.02 

2.a5 

2.05 

2.a5 

2.15 

2.1 

2.05 

2.1 

2.1 

2.2 

2. 15 

2.1 

2.1 

2.a'> 

2.05 

2.05 

2.05 

2.05 

2.05 

2.1 

2.05 

2.05 

2.2 

2.0 

2.02 

2.0 

2.02 

2.02 

2.0 

2.5 


Nov. 


Dec. 


2.02 
1.9 
1.95  I 

2.0  ; 

1.95  I 

1.97  ' 

1.85 

1.9 

1.95 

1.95 

1.95 

1.87 

1.95 

1.7 

1.7 

1.85 

1.98 

1.97 

1.8 

1.95 

1.97 

2.0 

1.97 


2.0 

1.95 

1.9 

1.8.5 

1.9 

1.95 

1.95 

1.95 

1.9 

1 

1 
1. 
1 

1 
1 

1 
1 
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Station  rating  table  for  Truckee  River  at  Nevada-California  State  line  from  January  1  to 

December  SI,  1905. 


heigft.  ,I>i«eharge. 


Feet. 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 


^Second-feet: 

300    ; 
'  346 

I  394 

I  444 

j  490 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet.^ 

Second-feet 

2.30 

GIO 

2.90 

1,042 

2.40 

673 

3.00 

1,126 

2.50 

740 

3.10 

1,213 

2.00 

810' 

3.20 

1.302 

2.70 

884 

3.30 

1,393 

2.80 

961 

3.40 

1,486 

Discharge.  \ 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  on  discbarge  measure- 
ments made  during  1903-1905.  It  is  well  defined.  Above  gage  height  3  feet  it  is  the  same  as  1904  table. 

Estimated  monthly  discharge  of  Truckee  River  at  Nevada-California  State  line  for  1906. 
[Drainage  area,  955  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August... 

September 

October 

November 

December 

The  vear 


Discharge  in  second-feet 
Minimum. 


Run-off. 


Maximum 


961 

1,228 

1,393 

2.090 

2,020 

1.439 

642 

540 

524 

551 

454 

429 


2,fl90 


551 
580 
610 
673 
1.042 
642 
444 
444 
444 
444 
300 
.100 


300 


Mean. 


755 

754 

1,096 

1,114 

1.453 

1,115 

548 

503 

477 

487 

405 

366 

756 


Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  In 
inches. 

46,420 

0.791 

0.912 

41,880 

.780 

.822 

67,390 

1.15 

1.33 

66^290 

1.17 

1.30 

89.340 

1.52 

1.75 

66,350 

1.17 

1.30 

33,700 

.574 

.662 

30.930 

.527 

.608 

28,380 

.409 

.557 

29,940 

.510 

.588 

24.100 

.424 

.473 

22.500 

.383 

.442 

547, -W 

.792 

10.74 

Note.— Tee  conditions  not  known:  open-channel  rating  table  applird  to  the  winter  months  without 
correction.     Discharge  interpolated  on  days  when  gage  was  not  read. 

TRUf'KEE  RIVER  AT  TAHOE,  C'AL. 

This  station  was  established  June  17,  1900,  with  a  view  to  ascertaining  the  actual  over- 
flow from  Lake  Taho<»  and  the  real  value  of  the  lake  as  a  storage  reservoir.  It  is  located 
at  the  city  of  Tahoe.  About  500  feet  from  the  lake  there  is  a  timlxr  dam  across  the 
river,  which  has  Wen  maintained  for  more  than  twenty  years  for  the  purpose  of  controlling 
the  discharge  from  the  lake. 

The  channel  is  nearly  straight  for  300  feet  above  and  below  the  station.  At  the  point 
of  measurement  the  right  bank  is  low  and  is  subject  to  overflow  at  very  high  stages  of  the 
stream:  the  left  bank  is  rather  high.  The  bed  of  the  stream,  which  is  of  gravel  and  coarse 
sand,  is  smooth  and  stable.     The  current  has  a  moderate  velocity. 

Discharge  measurements  are  made  from  a  cable  and  suspended  car  about  one-fourth 
mile  below  the  gage.     In  June,  1904,  a  new  cable  was  put  in  1  mile  below  the  gage. 

The  gage,  which  is  read  once  each  day  by  J.  U.  Haley,  is  located  about  300  feet  below 
the  dam,  as  near  the  city  of  Tahoe  as  possible,  for  the  convenience  of  the  obser\'er.  It 
<'onsists  of  a  vertical  timl)er  driven  into  the  stream  bed  and  spiked  to  the  root  of  a  cotton- 
wood  tree  growing  on  the  bank.  NovemlK»r  18,  1902.  a  new  gage  was  established  in  the 
exact  position  of  the  old  gage  and  with  its  zero  at  the  same  elevation.     It  is  a  4   by  4 
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inch  vertical  timber.     The  bench  mark  is  cut  in  the  aide   of  the  tree  and  is  4.00  feet  above 
gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  Bull=Bulletin;  WS=Water- 
Supply  Paper) : 

Description:  Bull  140,  pp  210-211;  WS  51,  p  402;  OCi,  p  Ul;  85,  pp  115-116;  100,  p  183;  133,  p  307. 

Discharge:  Ann  11,  ii,  pp  64,108;  WS  51,  p  402;  66,  p  111;  85,  p  116;  100,  p  183;  133,  p  307. 

Discharge,  monthly:  Ann  22,  iv,  p  403;  Bull  140,  p  212;  WS  75,  p  184;  85,  p  117:  100,  p  1R5;  133,  p  30D. 

Gage  heights:  Bull  140,  p  211;  WS  51,  p  403;    66,  p  112;  85,  p  116;  100,  p  184;  133,  p  308. 

llydrograph:  Ann  22,  iv,  p  403. 

Rating  tables:  WS  5!^  p  520;  66,  p  17o;  85,  p  117;  100,  p  184;  133,  p  308. 

Discharge  measurements  ofTruckee  River  at  Tahoe^  Col.,  in  1905. 


Date 


April  14. 
May  24.. 
June  13.. 
June  19.. 
July  26.. 


Hydrographer. 


W.  A.  Wolf. 

do 

do 

do 

do 


Width. 


Feet. 
20 
73 
72 
72 
79 


Area,  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 
Jeet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

15.2 

1.01 

0.30 

15.4 

126 

1.61 

1.27 

203 

125 

1.61 

1.30 

211 

125 

1.60 

1.30 

205 

168 

1.95 

1.80 

328 

Daily  gage  height,  in  feel,  of  Truckee  River  at  Tahoe,  Cal.,for  1906. 


Day. 


Jan.      Feb.     Mar. 


1.. 

2. 

3.. 

4., 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
U.. 
12.. 
13.. 


a  2.  7 
0  2.7 
a  2.  7 
o2.7 
a  2. 7 
0  2.6 
a  2. 6 
a  2.6 
rt2.6 
a  2. 6 
bl.6 
6  1.6 
b  1.6 
14 1    6  1.6 


15. 
16. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28.. 
29.. 
30.. 
31., 


t>  1.6 
6  1.6 
b  1.6 
61.6 
6  2.5 
6  2.5 
6  2.5 
6  1.6 
6  1.6 


6  l.fi 
6  1.6 
6  1.6 
6  1.6 
6  1.6 
61.6 
6  1.6 


6  1. 
I  6  1. 
|61. 

6  1. 
el. 
c2. 
c2. 
c2. 

i  '^2. 
'"2. 
c2. 
e2. 
c2 

I 

a  2. 
a  2. 
«2. 
«2. 
a  2. 
a  2. 
a  2. 
a  2. 
a  2. 
a  2. 


0  2.55 

a  2. 55 

a  2. 55 

a  2. 5 

a  2.  5 

o2.5 

a  2. 5 

a  2. 5 

a  2.  5 

a  2. 5 

a  2.  5 

2.5 

2.5 

2.5 


1  16 

1.6 

1.6 

1.6 

1.6 

1.15 

1.15 

1.15 

■' 

0  4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.3 
.3 
.3  ' 
.3  ; 
.3 
.3 
.3 
.3  I 
.3  I 
.3 
.3 
.3 
.3  I 
.3  I 
.3 
.3 
.3 
.3 
.3 


0.3 
.3 
.3 

1.0 

1.0 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

13 


1.3 

1.8 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.35 

1.45 

1.45 

1.  45 

1.45 

1.45 


ruly. 

Aug. 

Sept. 

1.45 

1.9 

2.0 

1.45 

2.0 

2.0 

1.45 

2.0 

2.0 

1.5 

2.0 

2.0 

1.5 

2.0 

2.0 

1.5 

2.0 

2.0 

1.5 

2.0 

.     2.0 

1.5 

2.0 

2.0 

1.5 

1.95 

2.0 

1.5 

2.0 

2.0 

1.5 

20 

1.9 

1.5 

2.0 

1.9 

1.6 

2.0 

1.9 

1.6 

2.0 

1.9 

1.6 

2.0 

1.9 

1.6 

2.0 

1.9, 

1.6 

2.0 

1.9 

1.6 

2.0 

2.0 

1.9 

2  0 

2.0 

1.9 

2.0 

2.0 

19 

2.0 

2.0 

1.9 

2.0 

2.0 

1.9 

2.0 

2.0 

1.9 

2.0 

2.0 

1.9 

2.0 

2.0 

I  9 

20 

2.0 

1.9 

20 

2.0 

1.9 

2.0 

2.0 

1.9 

2.0 

2.0; 

1.9 

2.0 

2.0 

19 

2.0 

2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.  1 
2.1 
2.1 
2.  1 
2.1 
2.0 
2.0 
2.0 
2.0 
2  0 
2.0 
2.0 
2  0 
2.0 
1.9 
1.9 
1.9 
1  9 
1.9 
1.9 
19 
19 
1.9 
1.8 


1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
17 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
17 
1.7 
1.7 
1.7 
1.7 
17 
1.7 
1.7 
1.7 
1.6 
1.6 
16 
1.6 
1.6 


1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 


a  All  gates  up. 


6  One  gate  up. 


c  Two  gates  up. 
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Statio7i  rating  table  for  Truckee  River  at  Tahoe,  Cat. ^  from  January,  1  to  December  31  ^  1905. 


(lagc 
height. 


Feet. 
0.30 
0.40 
0.50 

o.m 

0.70 
0.80 
0.00 


Discharge. 

Second-feet . 

t  15 

31 

i  47     ' 

f.4  I 
82  I 
100    I 


Oape 
height. 

Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


Diseliargo. 

Second-feet: 
139 
160    ' 
182 
205 
229    ! 
2.53 


Gage 
lieight. 

Feet. 
l.fiO 
1.70 
1.80 
1.90 
2.00 
2.10 


Diseliarge. 
Second-feet. 

Gaee 
height. 

Feet. 

279    1 

2.20 

306 

2.30 

334 

2.40 

3«>3    1 

2.50 

392 

2.60 

422    1 

2.70 

Discharge 

Second-feet. 
453 
485 

518 
552 
586 
622 


The  above  tabic  is  applicable  only  for  open-channel  conditions.    It  is  based  on  five  discharge  meas- 
urenicnta  made  during  1905  and  the  lomi  of  previous  curves.     It  is  not  well  defined. 

Estimated  monthly  discharge  of  Truckee  River  at  Tahoe,  Vol.,  for  1905. 
[Drainage  area.  519  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maxinuim.   Minimum.,    Mean. 


Run-off. 


Total  in 
acre-feet. 


Second-feet'  tv»,^*k  «„ 


Note.— Ice  conditions  not  known.  0^)en-channel  rating  table  applie<l  to  the  winter  months  without 
corn.'ction. 

J.AKK  WIXNKMUCCA  IXLET  NEAR  WADSWORTH,   NEV. 

Tliis  station  \va.s  established  November  7,  1902.  It  is  located  3  miles  north  of  Pyramid 
Lake  Indian  School  and  21  miles  north  of  Wadsworth,  Nev. 

The  channel  is  straight  for  150  feet  above  and  below  the  cable.  Both  banks  are  high 
and  not  subject  to  overflow.  The  bed  is  composed  of  gravel  and  silt  and  may  change 
slightly.     There  is  but  one  channel  at  all  stages.     The  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  near  the  gage.  The 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  was  read  three  times  each  day  during  1905  by  Edward  C.  Wood,  is  a  4 
by  4  inch  vertical  timber  spiked  to  a  willow  tree  on  the  right  bank.  The  bench  mark  con- 
sists of  two  spikes  driven  into  the  tree  to  which  the  gage  is  attached;  elevation  above  zero 
of  gage,  6.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100.  p  190;  133,  p  309. 
Dischaige.  100,  p  191;  133.  p  310. 
Discharge,  monthly:  100.  p  192;  133,  p  311. 
Gage  heights.  100.  p  191;  133,  p  310. 
Rating  table.  100.  p  192;  133,  p  311. 
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Discharge  measurements  of  Lake  Winnemucca  Inlet  near  Wadsworth,  Nev.,  in  1905. 


Date. 


May  18. 
Junes.. 


IlydrographiT. 


i  Width, 


VV.A.VVolf. 
....do 


July  11 do. 


.\iva  of 
section. 


Squarr 
Feet.         feet. 

m  i         118 
m  :         114 

40  I  85 


Mean         Gage  Dis- 

velocity.     height,      charge. 


Feet  per 
second. 

1.6<> 

1.61 

1.75 


Feel. 
3.30 
3.20 
2.75 


Second- 
feet. 

196 

185 

149 


Daily  gage 

height 
Jan. 

in  fee 
Feb. 

t.ofh 
Mar. 

ike  Winnemucca  In 

let  near  Wadsux)rth, 
July.     Aug.     Si'pt. 

Nev.,^ 
Oct. 

for  19C 
Nov. 

)o. 

Day. 

Apr. 

May. 

June. 

Dec. 

J 

2.88 
2,77 

2.21 

2.27 

2.21 
2.21 

2.2 

2.1 

2 

3.15 

3,45 

2.45 

2.65 

2.35 
2,35 

1.95 

3     

2.27 

1.9 

4 

2.M 

2.20 
'  2.27 

a  25 

2. 35 

2.2 
2.15 



2.1 

2.0 

5 

2.3 

2.23 

'J.  "I'l 

6 

2.66 

3.1 
3.08 

, 

7       .       :   .   - 

3.12 
3.1 

1.8 

8 

2.24 

2.29 

2.24 
2.24 

2.32 

2.6 

2.65 

2.(i5 

■'2,"3' 
2.3 

2.2 

1.9 

9 

2.21 

1.8 

10 

3.1 

3.0 
2.3 

2.3 

1.8 
1.75 
1,75 

1.8 

11 

2.21 

2.21 

2.28 
2.28 

12 

2.24 

2.65 

2.65 
2.7 

13 

2.22 

3.05 
3.05 



2.26 

1.85 

14 

2.15 

2.3 

2.2 

15 

2.0 
2.0 

2.22 
2.2 

2.75 
175 

2.75 
2.7 

2.3 
2.3 

1« 

2.24 

2.2fi 

1.8 

1.8 

17 .' 

3.2 

2.15 
2.2 

2.2 

18 

2.0 

2.22 

1.19 

2.25 
2.24 

2.2 
2.24 

2.25 

I.E5 

I.O 

19 

2.18 

2.7 

2,75 
2.5 

20     

3.25 
3.25 

2.25 

2. 1 

21 

2.1 

2.2 
2.2 

22 

1.19 

2.26 

2.24 

2.17 

2.19 

1    " 

2.68 
2.6 

1.9 

23 

'*:*"T7:" 

2.6 

2.2 
2.2 

2.1 

24 : 

3.15       2.05 
2.9 

2,0 

25 

2.0 

2.29 
2.25 

2.2 

2.22 

2.36 

2.15 

1.95 

2H 

2.6 

2.6 
2,5 

27 

2.0 
2.0 

2.58 

3  5 

2.3 

2.0 

28 

3.45 

2.65 

2,1 
2. 15 

2U 

2.23 

2,55 
3.2 

2.58 

2.0 

1.9 

30 

2.0 

3.45 

2.55 

2.5 

2.2 

2.  k 

31 

station  ratiny  table  for  Lake.  Winnemucca  Inlet  near  Wadnvorth,  Nev.,/rom  January  1  to 

December  SI,  1905. 


I  hdlft.   ,Dt»«harg,. 


hXft    'Wscharge.      ,^«f. 


Feet. 

Second-feet 

1.20 

27 

1.30 

33 

1.40 

39 

1.50 

46 

1.60 

53 

1.70 

60 

Feit.      Second-feet. 
1.80  67 


1.90 
2.00 
2.10 
2.20 

2.:w 


75 
83 
91 
99 
107 


Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 


Discharge. 


Second-feet. 
116 
125 
134 
143 
152 
161 


Gage 
helgT 


?lg?t.     I>«scharge. 


Feet.      Second-feel. 


3.00 

170 

3.10 

179 

3.20 

188 

3.30 

197 

3.40 

206 

3.50 

216 

Note.— The  above  table  isapplicabloonly  for  open-channel  conditions.     It  is  based  on  three  discbarge 
xneasurements  made  during  1905  and  the  form  of  previous  curves.    It  is  not  well  defined. 
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Estimated  monthly  discharge  of  Lake  Winnemucca  Inlet  near  Wadsuxtrthf  Nev.,  for  1905. 

Month. 


January.. 
February. 

March 

April 


May 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


Discharge  in  aecond-(eet. 

Total  in 

Maximum. 

Minimum.  !    Mean. 

acre-feet. 

159 

26 

93.9 

5,774 

106 

100 

103 

5,720 

107 

99 

103 

6,333 

188 

97 

107 

6,3C7 

216 

174 

189 

11,620 

211 

87 

136 

8,093 

148 

109 

132 

8,116 

148 

121 

135 

8,301 

116 

99 

105 

6,248 

107 

91 

99.0 

6,087 

91 

64 

75.5 

4,493 

99 

67 

79.6 

4,894 

216 

26 

113 

82,040 

Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  months  without 
correction.    Discharge  interpolated  on  days  when  gage  was  not  read. 

I.1TTLE  TRUCKEE  RIVER  AT  PINE  STATION,  CAL. 

Little  Tnickee  River  rises  on  the  eastern  slope  of  the  Sierra  Nevada  Mountains,  in  north- 
western Nevada  County,  Cal.,  flows  north,  then  east,  and  then  south,  and  unites  with  the 
Truckee  at  the  town  of  Boca,  Cal. 

The  station  was  established  June  25, 1903.  The  cable  station  is  located  about  one-fourth 
mile  upstream  from  Bruhn's  mill,  known  also  as  Pine  station.  The  road  which  follows  the 
Little  Truckee  north  from  Boca  crosses  the  river  at  a  ford  about  150  feet  below  the  cable 
and  the  same  distance  above  the  gage  rod.  Pine  station,  on  the  Boca  and  Loyalton  Rail- 
road, about  one-fourth  of  a  mile  distant,  is  the  nearest  railroad  point. 

Above  the  station  the  channel  is  straight  for  100  feet  at  high  water  and  for  30  feet  at  low 
water;  below  the  station  it  is  straight  for  200  feet  at  high  and  low  water.  The  right  (south) 
bank  is  high,  steep,  and  rocky  and  is  not  subject  to  overflow.  It  supports  some  under- 
brush and  a  few  trees.  The  left  (north)  bank  is  composed  of  gravel  for  40  feet  back  from 
the  high-water  channel,  is  low,  and  may  be  overflowed.  The  bed  of  the  stream  consists  of 
course  gravel  and  is  free  from  vegetation.  There  is  but  one  channel  at  all  stages.  The 
current  is  swift. 

Discharge  measurements  are  made  from  a  wooden  car  running  on  a  three-eighth-inch 
steel  cable  which  is  stretched  across  the  river  about  5J  feet  above  the  high-water  level.  A 
tag  wire  is  stretched  just  above  the  cable.  The  initial  point  for  sounding  is  the  post  which 
supports  the  cable  on  the  left  bank. 

The  gage,  which  is  read  twice  each  day  by  S.  Wallace,  is  located  about  300  feet  below 
the  cable,  and  consists  of  a  vertical  2  by  6  inch  board.  The  bench  mark  is  the  head  of  a 
large  nail  driven  into  a  2  by  4  inch  timber  set  in  the  ground  in  a  clump  of  small  willows  8 
feet  from  the  gage;  willows  surrounding  the  bench  m&rk  are  blazed  and  marked  "B.  M., 
U.  S.  G.  S.";  elevation  of  bench  mark  above  zero  of  gage,  4.83  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p.  195;  133,  p  312. 
Discharge:  100,  p  195;  133,  p  313. 
Discharge,  monthly:  100,  p  197;  133,  p  314. 
Gage  heights:  100,  p  m\;  133,  p  313. 
Rating  table:  100,  p  196;  133,  p  314. 
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Discharge  measurements  of  Little  Truckee  River  at  Pine  Station,  Gal.,  in  1906. 


Date. 


Ilydrographer. 


W.  A.  Wolf. 


April  16..., 

May  11 1 do 

May  27 — '.do 

June?. ' do 

June  23 do 

Julys. do 

July  24. do 


Width.l 


Feet. 


Area  of 
section. 

Square 
feet. 

104 

101 

126 

100 

75 

58 

51 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

2.78 

1.85 

2.71 

1.80 

2.90 

2.05 

3.15 

2.00 

1.84 

1.36 

1.70 

1.12 

1.59 

1.03 

Dis- 
charge. 

Second- 
feet. 


274 
366 
343 
138 
96 
81 


Daily  gage  height,  in  feet,  of  Little  Truckee  River  at  Pine  Station,  Col.,  for  1965. 


Day. 

Jan. 

Feb. 

Mar. 

J 

1.28 

1.25 

1.24 

1.0 

0.99 

1.14 

1.16 

1.14 

1.06 

1.12 

1.1 

1.06 

l.Ol 

1.08 

1.25 

1.25 

1.25 

1.19 

1.12 

1.13 

1.06 

1.11 

1.26 

1.29 

1.23 

1.3 

1.26 

1.14 

1.13 

1.06 

1.14 

1.13 
1.19 
1.09 
1.04 
1.0 
1.0 
1.0 
.82 
.86 
.94 
1.02 
.94 
1.0 
1.0 
1.02 
1.06 
1.04 
1.02 
1.1 
1.18 
1.05 
1.05 
1.06 
1.14 
1.24 
1.28 
1.32 
1.38 

1.36 

1.44 

1.43 

1.46 

1.54 

1.50 

1.6 

1.62 

1.6 

1.60 

1.6 

1.56 

1.68 

1.58 

1.53 

2    

3 

4 

5 

6 

7.             

8 

9 

10 

11 

12              

13 

14 

15 

16.... 

1.55 

17           

1  5t\ 

18 

1.5 
1.52 

19 

20 

1.56 

21              

1.56 

22 

1.48 

23 *i     - 

24 

1.51 
1.58 

25            

1.5a 

26 

1.82 

27 

1.62 

28 

1.54 

29 

1.43 

30          

1.52 

31 

1.49 

1 

Apr. 

1.53 

1.6 

1.64 

1.65 

1.75 

1.76 

1.83 

1.84 

1.85 

1.84 

1.78 

1.94 

1.74 

1.76 

1.85 

1.8 

1.72 

1.82 

1.7 

1.63 

1.62 

1.62 

1.69 

1.8 

2.40 

2.74 

2.60 

2.72 

2.85 

2.59 


May. 

June. 

July. 

Aug. 

Sept.     0< 

Ct. 

2.49 

2.26 

1.28 

0.75 

0.58       0 

7 

2.5 

2.22 

1.4 

.75 

.6 

7 

2.59 

2.14 

1.4 

.73 

.58 

7 

2.43 

2.09 

1.38 

.73 

.6 

7 

2.29 

1.99 

1.32 

.72 

.6 

68 

2.22 

1.97 

1.22 

:7 

.6 

68 

2.24 

1.96 

1.18 

'     .7 

.6 

68 

2.15 

2.04 

1.18 

.7 

.6 

7 

2.12 

2.12 

1.14 

.68 

.6 

7 

1.99 

2.16 

1.12 

.68 

.61 

7 

1.95 

2.21 

1.1 

.68 

.6 

68 

1.9 

2.3 

1.04 

.7 

.61 

68 

1.99 

2.26 

1.04 

.7 

.61 

68 

2.12 

2.19 

1.1 

.7 

.61 

68 

2.1 

2.16 

1.1 

.68 

.6 

68 

2.35 

2.14 

1.06 

.65 

.6 

60 

2.62 

2.16 

0.98 

.65 

.62 

67 

2.58 

2.03 

.93 

.65 

.63 

7 

2.5 

1.99 

.9 

.64 

.63 

69 

2.5 

1.98 

.9 

.63 

.63 

69 

2.52 

1.93 

.9 

.66 

.63 

69 

2.44 

1.8 

.86 

.7 

.63 

69 

2.25 

1.70 

.85 

.7 

.63 

60 

2.29 

1.72 

1.02 

.65 

.64 

69 

2.26 

1.66 

.9 

.65 

.65 

2.36 

1.65 

.88 

.63 

.65 

2.12 

1.66 

.82 

.62 

.65 

2.24 

1.34 

.8 

.6 

.60 

2.2 

1.3 

.8 

.6 

.7 

2.22 

1.28 

.8 

.6 

.73 

2.2 

.75 

.58 

Nov. 

Doc. 

0.71 

1.12 

.71 

1.2 

.7 

1.13 

.71 

1.1 

.66 

1.15 

.65 

1.18 

.71 

1.2 

.60 

1.13 

.67 

1.15 

.67 

1.13 

.71 

1.26 

.82 

1.23 

.8 

1.3 

.81 

1.3 

.79 

1.3 

.83 

1.25 

.83 

1.18 

.81 

1.23 

.79 

1.2 

.81 

1.2 

.83 

1.0 

.9 

1.2 

.87 

1.15 

.79 

1.2 

.74 

1.25 

.73 

1.3 

.83 

1.25 

1.0 

1.12 

1.2 

1.15 

1.12 

1.23 
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Station  rating  table  for  Little  Truckee  River  at  Pine  Station,  Col.,  from  January  1  to 

Decembers!,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.60 

35 

1.20 

107 

1.80 

270 

2.40 

531 

0.70 

45 

1.30 

126 

1.90 

307 

1        2.50 

580 

0.80 

65 

1.40 

148 

2.00 

347 

2.60 

630 

0.90 

66 

1.50 

174 

2.10 

300 

2.70 

681 

1.00 

78 

1.60 

203 

2.20 

436 

2.80 

733 

1.10 

01 

1.70 

235 

2.30 

483 

2.00 

786 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  discharge 
measurements  made  during  1904-5.    It  is  well  defined  Ixjtween  gage  heights  1  foot  and  2.1  feet. 

Etftimated  inorMy  discharge  of  Little  Truckee  River  at  Pine  Statiop,  Col.,  for  1905. 
[Drainage  area,  166  square  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September., 

October 

November. 
December. . 


The  year.. 


Discha 

cge  in  second-foet. 

i 
Minimum.      Mean. 

ToUl  in 
acre-feet. 

Run-off. 

Maximum. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

126 

77          101 

6,210 

.606 

.701 

1*< 

57            89.0 

4,943 

.536 

.558 

277 

139           188 

11,560 

1.13 

1.30 

760                  183           334 

19,870 

2.01 

2.24 

640                  307           477 

29,330 

2.87 

3.31 

483 

122  t        337 

20,050 

2.03 

2.26 

148 

50            86.3 

5,306 

.520 

.600 

50                    33  1          42.1 

2,589 

.254 

.293 

48 

33            37.4 

2,226 

.225 

.251 

45 

42            44.2 

2,718 

.266 

.307 

107  '                 40            55.4 

3,296 

.334 

.373 

126                    78           106 

6,518 

.637 

.734 

760 

33           158 

114,000 

.952 

12.93 

Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  months  with- 
out correction. 

INDEPENDENCE  CREEK  BELOW  INDEPENDENCE  LAKE,  CAL. 

Independence  Creek  flows  from  the  east  end  of  Independence  Lake  northeastward  into 
Little  Truckee  River. 

The  gaging  station  was  established  October  24,  1902,  It  is  located  about  one-eighth  of  a 
mile  below  the  dam  at  the  lower  end  of  Independence  Lake,  Cal. 

The  cliannel  is  straight  for  50  feet  above  and  below  the  station.  The  banks  are  low  and 
subject  to  overflow.  The  l)ed  of  the  stream  is  permanent,  being  composed  of  gravel  and  clay, 
but  during  high  water  large  quantities  of  sand  are  washed  down  the  creek.  The  current  is 
moderately  rapid  and  the  discharge  is  controlled  by  the  dam  at  the  end  of  the  lake. 

Discharge  measurements  are  made  from  a  cable  and  car.     . 

The  gage,  which  is  read  twice  daily  by  William  Sch Weinberger,  consisted  originally  of  a 
vertical  4  by  4  inch  timber,  located  about  200  feet  upstream  from  the  cable.  For  the  con- 
venience of  the  observer  a  new  vertical  gage,  made  of  2  by  4  inch  timber,  was  established 
July  1 ,  1904,  on  the  left  bank  of  the  stream  75  feet  below  the  outlet  of  the  lake.  Simultane- 
ous readings  taken  on  the  two  gages  give  identical  results  for  the  fluctuations  of  1904.  The 
l^nch  mark  for  the  original  gage  consists  of  three  nails  driven  into  the  root  of  a  pine  tree 
bb  feet  northwest  of  the  gage ;  elevation  above  zero  of  gage,  5.82  feet.     The  bench  marie  for 
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the  new  gage  is  the  head  of  four  nails  driven  into  the  tree  stiinip  to  which  the  new  gage  rod  is 
fastened;  elevation  above  zero  of  new  gage,  3.00  feet. 

Information  in  regard  to  this  station  is  contained  in  tlio  following  Water-Supply  Papers  of 
the  United  Stafes  Geological  Survey: 

Deacription:  85,  p  121;  100,  p  197;  133.  p  315. 
Discharge:  85,  p  122;  100  p  197;  133,  p  315. 
Discharge,  monthly:  100,  p  199;  133,  p  317. 
Gage  heights:  85,  p  122,  100,  p  198;  133.  p  316. 
Rating  table:  100,  p  199;  133,  p  317. 

Discharge  meastirements  of  Independence  Creek  below  Independence  Lake,  Cal.,  in  1905. 


Date. 


June  12 

June  26 

July  7 

Augusts 

September  11. 


Hydrographcr. 


W.  A.  Wolf. 

do 

do 

do 

do 


Width.l 


Arva  of 
section. 


Feet. 

28 


':' 


Square 
feet. 

62 

3 

9 

3 


Mean 
velocity.  I 


Feet  per  \ 
second.  \ 

1.24  i 

1.00 

1.67 

1.48 


GURP 

height. 


Feet. 
3.25 
1.80 
2.30 
2.00 
1.70 


Dis- 
charge. 

Second- 
feet. 

77 
3 

15 
4.3 

0.5 


a  Estimated. 


Daily  gage  height,  in  feet,  of  Independence  Creek  heJow  Independence  I^ake,  Cal.,  for  1905. 


Day. 

Jan. 

Feb. 

2.7 

2.58 

2.4 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

^2 

2.2 

2.22 

2.25 

2.25 

2.25 

2.25 

2.38 

2.48 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

1 

2.1 

2.1 

2.15 

2.15 

2.15 

2.18 

2.2 

2.2 

2.2 

2.2 

2.22 

2.25 

2.32 

2.52 

2.6 

2.6 

2.6 

2.62 

2.65 

2.68 

2.88 

2.98 

2.98 

3.02 

3.12 

3.25 

3.25 

3.0^ 

2.85 

2.85 

2.85 

2 

3      ... 

4 

5 

6 

7 

8    

9 

10 

11 

12      

13   

14 

15 

16 

17 

18    

19 

20 

21 

22      

23     

24     

25 

26   

27 

28    

29 

30 

31 

1 

Mar. 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.7 

2.7 

2.7 

2.7 

2.8 

2.72 

2.75 

2.75 

2.75 

2.75 

2.75 


Apr.  I  May.    June. 


I 


2.7 

2.7 

2.45 

2.25 

2.25 

2.25 

2.25 

2.28 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.6.5 

3.05 

3.a5 


July.  I  Aug.  I  Si^pt.      Oct. 


Nov.     Dec. 


'  3.0) 

3.2 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.28 
3.5 
3.5 
3.5 
3.5 
3.35 
3.15 
3.1 
3.05 
"3.15 
2.7 
2.7, 
2.7 
2.7 
2.7 
2.7 
2.8) 
3.0J 
3. 01 
3.28 
3.45 
3.45 
3.45 
3.0 
2.55 
2.55 
2.55  I 
3.a5  I 
3.08 
3.18 
3.2 


3.2 

3.2 

3.1 

3.1 

3.1 

3.1 

3.05 

3.08 

3.1 

3. 15 

3.18 

3.2 

3.2 

3.2 

3.2: 

3.2: 

3.2 

3.2 

3.2 

3.2 

3.15 

3.15 

3.15 

3.1 

3.08 

2.4 

1.8 

1.8 

1.82 

1.S8 


2.7 

3.2 

2.18 

1.9 

2.7 

3.22 

2.1 

1.9 

2.7 

3.22 

2.1 

1.8.5 

2.88 

3.2 

2.1 

l.HTy 

3.08 

3.2 

2.05 

i.Hr> 

3.08 

3.2 

2.05 

1.8.5 

1.88 

2.0 

2.1 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.25 

2.25 

2.25 

2.2 

2.U 

2.1 

2.1 

2.1 

2.W 

2.0/ 

2.a5 

2.08 

2.1 

2.15 

2.2 

2.2 

2.  15 

2.1 

2.1 

2.a5 

2.05 

2.(K5 


2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

l.Wi 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8.= 

I.S.' 

1.8.' 

1.8.' 

1.8.5 

1.8.5 

1.85 

1.85 

1.8 


1.75 

1.7 

1.7 

l.CK 

I.r».5 


l.»i5  ' 

1.6.5 

l.W 

1.65 

1.G.5 

1  .  ti.5 

1.65 

1.65 

1.65 

1.65 

1.65  ' 

1.6     i 

1.6 

1.0 

1.0 

1.6 


1..5.5 
1.5.5 
1.55 
1.55 


1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.38 

2.35 

2.3 

2.25 

2.2 

2.2 

2.15 

2. 15 


2.1 
2.1 
2.1 
■  2. 5 
2.5 
2.25 
2.12 
2.15 
2.2 


2.18 

2.15 

2.12 

2.1 

2.3 

2.5 

2.25 

2.0 

2.0 

1.98 

1.95 

1.95 

1.92 

1.9 

1.88 

1.88 

1.85 

1.85 

1.9 

1.9 

1.9 

1.85 

1.8.5 

1.82 

1.84 

1.8 

1.85 

1.85 

1.9 

1.9 

1.08 
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Station  rating  table  for  Independence  Creek  below  Independence  Lake,  Col.,  from  January 
1, 1904,  to  December  31,  1905. 


Gage 
height. 


Feet. 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 


Discharge. 

i     Gage 
height. 

Second-feet. 

Feet. 

0.3 

1.90 

.4 

2.00 

.5 

2.10 

.9 

2.20 

1.5 

2.30 

2.3 

2.40 

Discharge 

Second-feet. 

3.4 

4.7 

6.7 

9.5 

13 

17 


Gai 
hoigl 


;age 
iglit. 


Feet. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 


Discharge. 

Gage 
height 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

23    ! 

3.10 

107 

30 

3.20 

127 

40 

3.30 

148 

53 

3.40 

170 

60 

3.50 

192 

87 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measure- 
ments made  during  1904-5.  It  Is  well  defined  between  gage  heights  2  feet  and  3.25  feet.  Below  2  feet 
the  table  is  rather  uncertain. 

Estimated  monthly  discharge  of  Independence  Creek  below  Independence  Lake,  Cal.,  for  1905^ 
[Drainage  area,  8.5  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 


ge  in  second-feet. 

Minimum. 

Mean. 

6.7 

43.0 

9.5 

16.4 

23 

30.7 

11 

52.7 

26 

107 

2.3 

98.9 

3.2 

8.2 

1.2 

3.1 

.5 

.90 

.5 

.50 

.4 

7.0 

2.3 

5.1 

Run-off. 


Total  in 
acre-feet. 


Depth  in 
inches. 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  months  without 
correction. 

PROSSER  CREEK  NEAR  HOBART  MILLS,  CAL. 

Prosser  Creek  rises  on  the  eastern  slope  of  the  Sierra  Nevada  m  central  Sierra  County,  Cal., 
flows  in  a  general  southeasterly  direction,  and  unites  with  Truckee  River  near  Prosser. 

The  station  was  established  June  27.  1903.  It  is  located  about  150  feet  below  the  wagon 
bridge  and  the  road  house  on  the  Boca  and  Tnickee  highway,  4  miles  from  Truckee  and 
3  miles  from  Hobart  Mills.  Alder  Creek  joins  Prosser  Creek  about  200  feet  above  the  sta- 
tion.    The  nearest  dam  is  located  at  the  ice  pond  about  2  miles  below  the  station. 

The  channel  is  straight  for  150  feet  above  and  200  feet  l)elow  the  cable.  The  creek  bends 
at  the  highway  bridge.  Both  banks  are  high  and  are  not  subject  to  overflow.  Tlie  right 
bank  is  wooded;  the  left  is  cleiired  except  for  a  fe*w  willows.  The  bod  is  composed  of  coarse 
gravel  and  is  free  from  vegetation.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  a  wooden  car  nmning  on  a  three-eightlis  inch  steel 
cable,  which  is  stretched  ucros.s  the  river  about  5  feet  above  high-water  level.  A  tag  wire 
is  stretched  just  above  the  ca])le. 

The  original  gage  consisted  of  a  2  by  4  inch  vertical  timber.  It  was  located  on  the  left  or 
north  bank  50  feet  upstream  from  the  cable.  The  old  gage,  the  zero  oi^'hich  was  9.87  feet 
below  the  bench  mark,  was  washed  out  by  a  flood  February  24,  1904.  A  new  gage  was 
established  at  the  same  point,  with  its  zero  9.58  feet  below  the  bench  mark.    The  bench 
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mark  is  on  the  northeast  pier  of  the  steel  wagon  bridge,  and  is  the  top  of  the  steel  casing  of 
the  concrete  pier  above  the  arrow  mark. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  200-201;  133.  p  318. 
Discharge:  100,  p  201;  133,  p  318. 
Discharge,  monthly:  133,  p  320. 
Qage  heights:  100,  p  201;  133,  p  319. 
Rating  table:  133,  p  319. 

Discharge  meagurements  of  Prosser  Creek  near  Hobart  MUhy  CaL,  in  1905. 


Date. 

llydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

May  12 

May  23 

W.  A.  Wolf 

Square 

57 
69 
68 
55 
55 

Feet  per 
second. 

2.22 

2.60 
2.43 
2.20 
1.91 

Fret. 
2.05 
2.30 
2.25 
2.00 
1.90 
1.25 

Second- 
feet. 

129 

do 

179 

June  12 

June  26 

July7 

July  27 

do 

do 

165 
120 

..do...               

101 

do 

11 

DONNEK  CREEK  NEAR  TRUCKEE,  CAL. 

Donner  Creek  flows  from  the  east  end  of  Donner  Lake  eastward  into  Truckee  River. 

The  gaging  station  was  established  October  23,  1902.  It  is  located  about  150  feet  below 
the  dam  of  the  Donner  Creek  Ice  Company  and  IJ  miles  west  of  Truckee,  Cal. 

The  channel  is  straight  for  150  feet  above  and  below  the  cable.  Both  banks  are  high  and 
will  not  overflow.  The  bed  of  the  stream  is  composed  of  gravel,  is  permanent,  and  is  free 
from  vegetation.     There  is  but  one  channel  at  all  stages  and  the  current  is  swift. 

Discbarge  measurements  are  made  by  means  of  a  cable  and  car  50  feet  downstream  from 
the  gage. 

The  gage,  which  is  read  twice  each  day  by  F.  R.  Williams,  is  a  4  by  4  inch  vertical  timber 
located  on  the  left  bank.  The  bench  mark  consists  of  four  nails  driven  into  the  root  of  a 
pine  tree  12  inches  in  diameter  35  feet  north  of  the  gage;  elevation  above  zero  of  gage,  6.30 
feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  123;  100,  p  202;  133,  p  320. 
Discharge:  51,  p  405;  85,  p  1*23;  100,  p  202;  133,  p  321. 
Discharge,  monthly:  100,  p  204;  133,  p  322. 
Gage  heights:  85,  p  123;  100,  pp  202-203;  133,  p  321. 
Rating  table:  100,  p  203;  133,  p  322. 

Discharge  measurements  of  Donner  Creek  near  Truckee,  Cal.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height 

Feet 
3.06 
3.01 
3.42 
2.12 
1.74 
1.15 
.90 
1.00 

Dis- 
charge. 

April  15 

W  A.  WoK 

Feet. 
36 
36 
38 
20 
10 

Square 

48 
48 
56 
17 
12 

Feet  per 
second. 

3.27 

3.25 

4.00 

2.18 

1.34 

Second- 
feet. 

157 

May  12 

do 

156 

May  23 

do 

224 

June  26 

do 

37 

July  0 

do 

16.0 

July  27 

do 

1.0 

August  2 

.  .  do      .           ...                          ' 

2 

September  9 . . . 

do    

.5 

1 
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Daily  gage  height,  in  feet,  of  Donner  Creek  near  Truckee,  Cal.,for  1905. 


Day. 

Jan. 

Fet 

Mar. 

Apr. 

May 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

I... 

1.9  ,     1.7     '    3.0    ' 

2.7     1     3.6    J    3.3         1.9 
2.6         3.5         3.2         1.9 
2.6         3.45       3.15       1.9 

1.1 
.95 
.9 

1.0 

1.0 

0.65 

2.2 

•> 

9 
9 

1.8         3.0 

2.25       1.0 
2.2           .95 

75 

8 

.0 

3... 

1.8 

3.0 

.0 

4... 

7 

1.8         3.0 

2.65       3.4 

3.05     i.as 

.9 

1.1           .95 

8 

.0 

5... 

7 

1.8         3.05 

2.75       3.35 

3.0 

1.8 

1.0 

1.2 

.95 

8 

.0 

6     . 

1.8         3.1     1 

2.8         3.3 

3.0 
3.0 

1.75 
1.7 

1.05 
1.0 

1.15 
1.0 

.5 

.45  . 

85 
9 

.9 

7... 

1.8 

3.1     ' 

2.8 

3.3 

.9 

8... 

1 

1.7 

3.0 

2.9 

3.3        3.0 

1.7 

1.0 

1.0 

1.0    I 

9 

.9 

9... 

1 
1 

1.7 
1.7 

3.0 
3.0 

3.0 
3.1 

3.25  '    3.0 
3.15       3.0 

1.65 
1.6 

1.0 
1.0 

1.0 
1.0 

1.5    1 
1.6 

9 
9 

.9 

10... 

.9 

11... 

6 

1.7         3.0 

3.0 

3.1         3.0    1     1.55 

1.0 

1.0 

1.75 

9 

.9 

12... 

6 

1.9         3.0 

3.1 

3.05       3.0         1.55 

1.0 

1.0    I     1.6 

9 

.9 

13... 

6 

2.2         3.0 

3.1 

3.0         2.95       1.5 

1.0 

1.0         1.8 

9 

.9 

14... 

9       2.  .         2.9    1 

3.1 

3.1     1    2.95  1     1.45 

1.0 

1.0    j     1.8 

9 

.9 

15... 

9       2.2    1    2.9     ' 

3.1 

3.25  '    2.9         1.5 

1.0 

1.0         1.55 

9 

.9 

16.... 

9       2.2         2.8 

3.1         3.5         2.85       1.4 

1.0 

1.0    1     1.35       1 

2 

.9 

17... 

9       2.2         2.8 

3.1         3.55       2.85       1.35 

1.0 

1.0    '     1.15       1 

15 

.9 

18... 

8       2.2    [    2.8 

3.05  '    3.6         2.85  '     1.3 

1.0 

1.0    1     1.05 

95 

.9 

19... 

8       2.2.5  '    2.8 

3.0 

3.6         2.8    ]     1.3 

1.0 

1.0    '     1.05 

9 

.9 

20.... 

7       2.5         2.8 

3.0 

3.5         2.8         1.25 

1.0 

1.0         1.0 

9 

.9 

21... 

7       2.4         2.8 

3.0 

3.5         2.7         1.2 

1.0 

1.0         1.0 

9 

.9 

22.... 

9       2.3         2.8 

3.0 

3.5     '    2.55       1.15 

1.0 

1.0         1.0 

9 

.9 

23.... 

8 
8 
8 
7 

7 
8 
8 

7 

7 

2.35       2.8 
2.35  1    2.8    ' 
3.2         2.8 
3.15       2.8 
3.05       2.8 
3.0         2.8 

3.05       3.4         2.35       1.1 
3.1         3.4         2.25       1.2 
3.1         3.4     1     2.2    1     1.15 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0    1     1.45 
1.0         1.8 

9 
9 
9 
9 
9 

: 

9 

.9 

24 

.9 

25 

1.0         1.0 

.9 

26 

3.5  3.4 
3.7         3.35 

3.6  3.3 
3.a'i       3.3 
3.6    ,     3.3 

3.3 

2.15       1.15 
2.1         1.15 
2.1          1.15 
2.0         1.15 
2.0         1.15 
1.12 

1.0           .0 

.95 

27 

1.0 
1.0 
1.0 
1.0 

.0 
.0 
.15 
.45 

1.0 

28 

1.0 

29 

?8     1 

1.0 

30 



2.7     1 
■2.7     1 

1.0 

31 

1  :55 

1 

1.0 

Station  rating 

^  able  for  Donr 

er  Cree 

k  near  Truck 

ee,  Col.,  from 

JanuQ 

iry  1  to  December  SI , 

1905. 

(i  apo 
height. 

Discharge. 

Gage 
height. 

Discharge    I   ,«»«; 

Disc 

harge. ' 

Gage 
height 

Discharge 

Feet. 

Second-led 

Feet 

Second-feet 

1      Feet. 

Secoi 

id- feet. 

Feet. 

Second  feet. 

0.70 

0.0 

1.50 

8.3 

2  30    i 

52    1 

3.10 

166 

.80 

.1 

1.60 

11.5 

2  40 

62    ' 

3.20 

185 

.90 

.2 

1.70 

15 

j        2  50 

73    1 

3.30 

206 

1.00 

.5 

1.80 

19 

2.60 

86    1 

3.40 

227 

1.10 

1.1 

1.90 

24 

2.70 

100 

3.50 

248 

1.20 

2.0 

2.00 

29 

2.80 

115 

3.60 

269 

1.30 

3.5 

2.10 

35 

2.90 

131 

3.70 

290 

1.40 

5.7 

2.20 

43                 3. 00 

148 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  measure- 
ments made  during  1904-5.    It  is  well  defined. 
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Estimated  monthly  discharge  of  Donner  Creek  near  Truckee,  Col.,  for  1905. 
[Drainage  area,  30  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Maximum 


24 
185 
106 
290 
2tt9 
206 

24 

48 
19 
2 
43 


290 


Minimum. 


11.5 
15 
100 
86 
148 
29 
l.l 
.2 
.5 
0 
0 
0 


Mean. 


17.8 
53.1 
130 
163 
218 
114 
8.6 
.51 
3.6 
4.4 
.29 


Total  in 
acPB-feet. 


1,094 

2,949 

7,993 

9,699 

13,400 

6,783 

529 

31 

214 

270 

17 


43,290 


Run-off. 


Second-feet 

per  square 

mile. 


0.593 

1.77 

4.33 

5.43 

7.27 

3.80 
.287 
.017 
.120 
.147 
.0097 
.053 


1.9 


Depth  in 
inches. 


0.684 
1.84 
4.99 
6.06 
8.38 
4.24 
.331 
.020 
.134 
.170 
.011 
.061 


26.92 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
correction. 

WAIvKER  RIVER  BASIN. 

DESCRIPTION  OF  BASIN. 

Walker  River  is  formed  by  two  branches — East  and  West  forks — which  rise  on  the 
eastern  slopes  of  the  Sierra  Nevada,  in  Mono  County,  Cal.,  flow  in  a  general  northerly  direc- 
tion, and  unit«  in  Lyon  County,  Nev.  From  the  point  of  junction  the  main  stream  flows 
northward  through  Mason  Valie}',  at  the  upper  end  of  which  it  turns  to  the  east  and  south- 
east and  discharges  into  the  north  end  of  Walker  Lake. 

WE.ST  f6rk  of  walker  river  near  coleville,  cal.. 

This  station  was  established  Octol>er  5,  1902.  The  cable  is  located  about  1  mile  east  of 
the  point  where  the  main  road  from  Topaz  to  Bridgeport  crosses  Lost  Canyon  Creek  and  is 
600  feet  from  the  road.     The  gage  is  about  one-half  mile  above  the  cable. 

The  channel  is  straight  for  150  feet  above  and  below  the  station.  The  right  bank  is  low 
and  rocky  and  is  liable  to  overflow;  the  left  is  high  and  rocky  and  will  not  overflow.  The 
bed  of  the  stream  is  rocky  and  uneven.  There  is  but  one  channel  at  all  stages  and  the 
current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  J.  S.  Trumbull,  is  a  4  by  4  inch  vertical  timber 
on  the  left  bank,  about  300  feet  from  the  observer's  house.  The  bench  mark  is  a  spike 
driven  into  the  tree  to  which  the  gage  is  fastened;  elevation  above  zero  of  gage,  6.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  108;  100,  pp  172-173;  133,  p  323. 
Discharge:  85,  p  108;  100,  p  173;  133,  p  323. 
Discharge,  monthly:  100,  p  174;  133,  p  325. 
Gage  heights:  85,  p  108;  100,  p  173;  133,  p  324. 
Rating  table:  100,  p  174;  133,  p  324. 
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DwcJiarge  measurements  of  West  Fork  of  West  Walker  River  near  CoUvUle,  Cal.y  in  1905. 


Dat«?. 


May  3 

May  11.... 
May  24.... 

June  <) 

Juno  29 

Julys 

July  24 

July  25. . . . 
August  30. 


lIy<Jrograph<T. 


,  I^.  Hrainbila. 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

r.  A.  Wolf.... 


Width.' 


Feet. 
51 

4.| 

55 

55  I 

55 

55 

47 

54| 

50 


An»aof 
section. 

Me^n 
velocity. 

Gag© 
height. 

Square 
feet. 

Feet  per 
second. 

Feel. 

109 

3.20 

2.50 

98 

2.37 

2.15 

165 

5.13 

3.45 

160 

4.11 

3.10 

leo 

4.35 

3.20 

147 

4.40 

3.10 

99 

2.04 

2.00 

134 

2.48 

2.30 

82 

.99 

.      1.30 

Dis- 
cbargu. 

Second' 
feet. 

349 

232 

846 

G57 

694 

645 

202 

333 

81 


Daily  gage  height  y  in  feet,  of  West  Fork  of  Walker  River  near  Coleville,  Col.,  for  1905. 


Day. 


1 

1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

2 

3 

4 

5      .   . 

6 

7 

8 

9 

10 

11 

12 

1.2 

13  .   . 

17 

14 

1.2  ' 

15 

1.2 
1.2 
1.2 

16 

17 

18 

1.2 

19 

1.2  1 

20 

1.3 

21 

1.3  1 

22 

1.3  ' 

23      

1.3 

24 

1.4 
1.3 

25 

26 

27.....' 

28 

29 

30 

n' 

31 

1.3 

1 

Jan.      Feb.      Mar.     Apr.     May. 


1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.4 

1.3 

1.3  I 

1.3 

1.3 

1.3 

1.3  , 

1.3 

1.4 

1.4 

1.4 

1.5 


I 


1.5 
1.5 
1.5 
1.6 
1.7 
1.7 
1.7 
1.7 


1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
l.H 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.8 
1.7 


1.7 
1.7 
1.8 
1.8 
2.0 
2.1 
2.1 
2.1 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.1 
2.1 
2. 2 
2.2 
2.1 
2.0 
2.1 
2.2 
2.2 
2.4 
2.5 
2.4 
2.9 
3.1 
3.1 


2.9 
2.7 
2.7 
2.6 
2.1 
2.3 
2.3 
2.2 
2.2 
2.1 
2.1 
2.2 
2.3 
2.9 
3.4 
3.5 
3.5 
3.6 
3.5 
3.5 
3.4 
3.3 
3.2 
3.3 
3.3 
3.2 
3.0 
2.9 
2.8 
3.0 
3.1 


June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

3.1 

2.9 

1.9 

1.2 

1.2 

0.9 

3.1 

2.9 

1.9 

1.1 

1.2 

.9 

3.0 

2.8 

1.8 

1.2 

1.2 

1.1 

3.1 

2.7 

1.8 

1.2 

1.2 

1.9 

1.1 

3.1 

2.6 

1.8 

1.2 

1.2 

1.1 

3.0 

2.7 

1.7 

1.2 

1.05 

1.1 

2.9 

2.7 

1.6 

1.2 

1.1 

1.1 

3.0 

2.8 

1.6 

1.2 

1.1 

1.1 

3.1 

2.8 

1.6 

1.2 

1.05 

1.2 

3.2 

2.7 

1.6 

1.1 

1.05 

1.2 

3.5 

2.7 

1.5 

1.1 

1.05 

1.1 

3.7 

2.6 

1.5 

1.1 

1.05 

.9 

1.1 

3.9 

2.5 

1.5 

1.1 

1.05 

.9 

1.1 

3.9 

2.5 

1.5 

1.1 

1.05 

.8 

1.1 

3.8 

2.4 

1.5 

1.1 

1.05 

.8 

1.2 

3.6 

2.4 

1.5 

l.l 

1.0 

.8 

1.2 

3.6 

2.3 

1.4 

1.1 

1.0 

.9 

1.1 

3.7 

2.2 

1.4 

1.1 

1.0 

.9 

1.1 

3.8 

2.1 

1.4 

1.1 

1.0 

.9 

1.1 

3.9 

2.1 

1.4 

1.05 

1.0 

.9 

1.1 

3.8 

2.2 

1.4 

1.05 

1.0 

.9 

1.1 

3.7 

2.2 

1.4 

1.05 

1.0 

.8 

1.1 

3.5 

2.2 

1.4 

1.05 

1.0 

.9 

1.1 

3.3 

2.2 

1.4 

1.05 

1.0 

.9 

1.2 

3.1 

2.2 

1.3 

1.05 

1.0 

.8 

1.2 

3.0 

2.1 

1.3 

1.05 

1.0 

.9 

1.2 

2.9 

2.1 

1.2 

1.05 

1.0 

.9 

1.1 

2.8 

2.1 

1.2 

1.2 

1.0 

.9 

1.1 

2.8 

2.0 

1.2 

1.2 

1.0 

1.1 

.9 

2.9 

2.0 

1.2 

1.2 

1.0 

1.1 

.9 

2.0 

1.2 

1.0 

.9 
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Station  rating  tahle  for  West  Fork  of  Walker  River  near  Coletnlle,  Cal.^from  January  1  to 

December  31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

height. 

Discliarge. 

Feet. 

Second-feet. 

Feet, 

Second-feet: 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.80 

44 

1.60 

121     t 

2.40 

317- 

3.20 

702 

.90 

50    , 

1.70 

138 

2.50 

3.53 

3.30 

762 

1.00 

56 

1.80 

157 

2.60 

393 

3.40 

823 

1.10 

02 

1.90 

178 

2.70 

436 

3.50 

886 

1.20 

70 

2.00 

201 

2.80 

483 

3.60 

952 

1.30 

80 

2.10 

22G 

2.90 

534 

3.70 

1,020 

1.40 

92    1 

2.20 

254 

3.00 

588 

3.80 

1,090 

1.50 

lOG 

2.30 

284 

3.10 

644 

3.90 

1,160 

The  above  tal)le  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  discharge  meas- 
urements made  during  1905.    It  is  well  defined  l)etweAUi  gage  heights  1.2  feet  and  3.5  feet. 

Estimated  monthly  discharge  of  West  Fork  of  Walker  River  near  CoUviUe,  Cal.,  for  1905. 
[Drainage  area.  306  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

.\ugust 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


92 
106 
157 
644 
952 
1,160 
534 
178 

70 

70 
178 

70 


1,160 


70 

80 

106 

138 

226 

483 

201 

70 

59 

56 

44 

50 


75.3 
86.1 

133 

266 

558 

791 

334 

107 
64.1 
59.4 
58.1 
61.9 


Total  in 
acre-feet. 


4,030 
4,782 
8,178 
15,830 
34,310 
47,070 
20,540 
6,579 
3,814 
3,652 
3,457 
3,806 


216 


156,600 


Run-off. 


Second-feet 

per  square 

mile. 


0.246 
.281 
.435 
.869 
1.82 
2.58 
1.09 
.350 
.209 
.194 
.190 
.202 

.706 


Depth  in 
inches. 


0.284 

.293 

.502 

.970 

2.10 

2.88 

1.26 

.404 

.233 

.224 

.212 

.233 


9.60 


Note. — lee  conditions  not  known.  Open-channel  rating  table  applied  to  winter  months  without 
correction. 

EA.ST  FORK  OF  AVAL.KER  KIVEH  NKAR  YERINGTON,  NEV. 

This  station  was  established  October  6,  1902.  It  is  located  at  Ross  Ranch,  about  10 
miles  southeast  of  Yerington,  Ncv.,  just  above  the  point  where  the  road  crosses  the  river. 

The  channel  is  straight  for  200  feet  alx)vc  and  for  100  feet  Inflow  the  station.  At  low 
water  the  sand  bar  in  the  middle  of  the  stream  divider  the  channel  into  two  parts.  Both 
banks  are  low  and  are  liable  to  overflow.  The  bed  of  the  stream  w  composed  of  sand  and 
clay  and  shifts  .somewhat.     The  current  has  a  moderate  velocity. 

Discharge  measurements  are  made  by  meaiLs  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  Ls  read  once  ea(*h  day  by  I.  A.  Strosnider,  the  ranch  owner,  Ls  a  vertical 
4  by  4  inch  timber  fastened  to  the  right  bank  just  below  the  cable.  The  l)ench  mark 
consists  of  three  nails  and  a  spike  in  a  stump  6  inches  in  diameter  15  feet  east  of  the  gage; 
elevation  above  zero  of  gage,  5.85  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 


Detcription:  85,  p  107;  100.  p  170;  133.  p  325. 
Discharge:  85,  p  108;  100,  p  170;  133,  p  326. 
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Discharge,  monthly:  100.  p  172;  133,  p  327. 

Gage  heights:  85,  p  108;  100,  pp  170-171;  133,  p  326. 

Rating  table:  100,  p  171;  133,  p  327. 

Discharge  measurements  of  East  Fork  of  Walker  River  near  Yerington^  Nev.^  in  1905. 


Date. 


Hydrographer. 


J.  L.  Brambila. 
...do 


May  4 

May  9 

May  18 do 

May23 ' do.... 

June  5 do 

June  15 ! do 

June  19 ' do 

June  30 do 

July  7 do 

July  26 1 do.... 

July  28 ' do.... 


Width. 


Feet. 
50 
73 
73 
54 
49 
72 
73 
71 
72 
71 
72 


Area  of 
section. 

Mean 
velocity. 

hei^t. 

Square 
feet. 

Feet  per 
second. 

Feet. 

36 

1.86 

1.80 

30 

1.92 

1.79 

54 

2.10 

2.50 

37 

2.20 

1.92 

28 

2.14 

1.90 

70 

2.43 

2.40 

99 

2.94 

2.75 

69 

2.27 

2.35 

64 

2.19 

2.30 

48 

1.73 

2.08 

51 

1.66 

2.05 

Dift 


Second- 
feet. 

67 

69 

113 

81 

60 

170 

291 

156 

141 

82 

84 


Daily  gage  height^  infeet^  ofEoM  Fork  of  Walker  River  near  Yerington,  Nev.,for  1906. 


Day. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

2.1 

2.2 

2.1 

2.2 

2.1 

2.2 

2.1 

2.2 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.15 

2.3 

2.2 

2.3 

2.2 

2.3 

2.2 

2.3 

2.2 

2.3 

2.2 

2.3 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.2 

1    2.2 

1 

2.4 

2.4 

2.4 

2.4 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 


2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.7 

1.7 

1.75 

1.6 

1.6 


May. 
1.5 

June. 

July. 

2.1 

2.3 

1.5 

2.1 

2.35 

1.5 

2.05 

2.4 

1.5 

2.05 

2.4 

1.45 

2.0 

2.4 

1.4 

1.9 

2.3 

1.4 

1.9 

2.3 

1.4 

1.9 

2.25 

1.4 

1.9 

2.2 

1.4 

1.9 

2.2 

1.4 

2.0 

2.2 

1.4 

2.1 

2.3 

1.45 

,2.2 

2.3 

1.45 

2.3 

2.2 

1.65 

2.4 

2.1 

1.75 

2.5 

2.0 

2.0 

2.65 

2.0 

2.2 

2.7 

2.0 

2.2 

2.7 

2.0 

2.2 

2.75 

1.95 

2.1 

2.75 

1.9 

2.1 

2.75 

1.95 

2.1 

2.85 

2.1 

2.0 

2.85 

2.1 

2.0 

2.75 

2.1 

2.0 

2.55 

2.1 

2.0 

2.4 

2.1 

2.2 

2.3 

2.05 

2.2 

2.35 

2.0 

2.1 

2.4 

2.0 

2.1 

1 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1.6 

1.6 

1.6 

1.6 

1.6 

1.75 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 


1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 


Oct. 

Nov. 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.6 

1.9 

1.6 

1.9 

1.6 

1.9 

1.6 

1.9 

1.6 

1.9 

1.6 

1.9 

1.7 

1.9 

1.7 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.9 

2.0 

1.9 

2.0 

1.9 

2.0 

1.9 

2.0 

1,9 

2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
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Daily  discharge,  in  second-feet,  of  East  Fork  of  Walker  River  near  Yerington,  Nev.,for  1906. 


Day. 

May. 

June. 

July. 

Day. 

May. 

June. 

July. 

Day. 

May. 

June. 

July. 

1 

37 
37 
37 
37 
32 
27 
27 
25 
25 
25 
25 

91 
91 

84 
79 
72 
60 
60 
66 

m 

72 
86 

146 
156 
166 
162 
162 
143 
143 
130 
123 
123 
115 

12 

15 

18 
18 
25 
34 
46 
69 

m 

HI 
82 

109 
125 
150 
170 
191 
237 
262 
291 
306 
306 

134 
134 
116 
100 
80 
80 
80 
80 
73 
63 

22 

23 

94 
110 
95 
95 

87 
87 
118 
115 
98 
98 

280 
304 
304 
^5 
210 
176 
156 
156 
156 

69 

2 

13 

90 

3..' 

14 

24 

90 

4 

15 

25 

83 

6 

16. 

26 

83 

6 

17... 

27 

28. 

83 

7 

IS 

84 

8 

19.. 

29 

78 

9 

20 

30 

78 

10 

21 .  . 

31.... 

65 

11 

Note.— Discharge  applied  by  indirect  method  for  shifting  channels.     As  no  measurements  were 
made  January- April  and  August-December  no  estimates  for  these  months  can  l)e  made. 

Estimated  monthly  discharge  of  East  Fork  of  Walker  River  near  Yerington,  Nev.,for  1906. 
[Drainage  area,  1,103  square  miles.] 


Month. 


Discharge  in  second-feet. 
Minimum. 


Maximum. 


May. 
June. 
July.. 


118 
306 
166 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet 


Depth  in 


■^mT""  I  '"«'«'•• 


57.7 
167 
107 


3,548 
9,937 
6,579 


0.052 

0.060 

.151 

.168 

.097 

.112 

WALKER  RIVER  NEAR  WABUSKA,  XEV. 

This  station  was  established  July  22,  1902,  and  equipped  December  12,  1902.  It  is 
located  about  300  feet  above  the  Carson  and  Colorado  Railroad  bridge,  near  the  section 
house  at  Clever  station,  and  alx)ut  2^  miles  east  of  Wabuska. 

The  channel  is  straight  for  150  feet  above  the  station  and  slightly  curved  for  the  same 
distance  below.  Both  banks  are  high  and  arc  not  liable  to  overflow.  The  bed  of  the  stream 
is  sandy  and  shifting.  There  is  but  one  channel  at  all  stages.  The  current  has  a  moderate 
velocity,  and  the  discharge  is  small  from  August  to  October. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  35  feet  Inflow  the  gage. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  gage  is  read  twice  each  day  by  Charles  Nelson.  The  original  gage  was  washed  out 
December  30,  1903.  A  new  gage,  consisting  of  a  1  by  4  inch  board  fastened  to  a  vertical 
4  by  4  inch  timber,  was  installed  January  17,  1904.  It  is  on  the  left  bank,  15  feet  below 
the  point  at  which  the  old  gage  was  located  and  150  feet  south  of  the  section  house.  The 
datum  is  the  same  as  that  of  the  original  gage.  The  Iwnch  mark  consists  of  four  nails 
driven  into  the  northwest  comer  of  the  pump  platform  35  feet  east  of  the  gage;  elevation 
above  zero  of  gage,  6.94  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  106;  100,  p  167;  133,  p  328. 
Discharge:  85,  p  107:  100,  p  l(i8;  133,  p  328. 
Discbarge,  monthly:  100,  p  169;  133,  p  330. 
Gage  heights:  85,  p  107;  100,  p  168;  133,  p  329. 
Rating  table:  100,  p  160;  las,  p  329-330. 
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STREAM   MEA8UREMENTH    IN    1905,   PART    XII. 
Discharge  measurements  of  Walker  Rhyr  near  Wabnslcay  Nev.,  in  1905. 


Date. 


Hydrographer. 


May  5 

May  8 

May  19...- do. 

May22 ' do 

June  4 do, 

June  18 1 do. 

July  1 ' do 

July  6 ' do 

July  27 1 do 


L.  Brambila. 
.do 


Width. 


Feet. 
74 
73 
78 
72 
70 
74 
70 
67 
15 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 
feet. 

Feet  per 
second. 

Feet. 

64 

1.46 

1.58 

50 

1.42 

1.39 

136 

2.43 

2.30 

118 

2.55 

2.30 

69 

1.79 

1.60 

186 

2.08 

2.80 

64 

1.78 

1.40 

37 

1.54 

1.10 
.60 

Dis- 
charge. 

Second- 
feet. 

94 


330 
304 
124 
536 
114 
57 
a  34 


1.. 

2.. 

3.. 

4.. 

5., 

6.. 

7.. 

8.. 

9. 
10.. 
11. 
12.. 
13.. 
14.. 
15.. 
16., 
17.. 
18.. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


a  Estimated. 


Daily  gage  heigJU,  inftet^  of  Walker  River ^  near  Wabuska,  Nev.,for  1905. 


Day. 


Jan. 

2.1 

2.05 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.9 

1.8,5 

1.85 

1.8 

1.8 

1.85 

1.9 


1.9 


Feb. 

Mar. 

1.92 

1.98 

2.0 

2.0 

2.05 

2.0 

2.1 

.   2.0 

2.1 

2.0 

2.05 

2.02 

2.05 

2.05 

2.02 

2.05 

2.0 

2.05 

1.95 

2.05 

1.92 

2.05 

1.9 

2.05 

1.87 

2.08  > 

1.85 

2.1 

1.82 

2.1 

1.78 

2.1 

1.75 


1.72 

1.8 

1.85 

1.85 

1.88 

1.9 

1.9 

1.9 

1.9 

1.9 

1.95 

2.1 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.1 

2.1 

2.08 

2.02 

2.0 

2.0 

2.0 

2.0 


Apr. 

1.95 

2.0 

2.0 

1.98 

1.94 

1.92 

1.82 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.6 

1.52 

1.48 

1.42 

1.4 

1.38 

1.35 

1.3.5 

1.32  j 

1.3    I 

1.28  I 

1.22  i 

1.2 

1.2 

1.2 

1.15 

1.15 


day. 

June. 

1.28 

1.72 

1.58 

1.7 

1.75 

1.7 

1.7 

1.62 

1.G3 

1.6 

1..58 

1.65 

1.48 

1.72 

1.4 

1.82 

1.4 

1.92 

1.35 

1.95 

1.35 

1.98 

1.28 

2.13 

1.25 

2.33 

1.25 

2.65 

1.3 

2.88 

1.3 

2.83 

1.3 

2.78 

1.58 

2.78 

2.38 

2.78 

2.4 

2.7 

2.3 

2.a3 

2.3 

2.6 

2.15 

2.6 

1.9 

2.55 

1.85 

2.43 

1.9 

2.15 

2.05 

1.7 

2.05 

1.45 

2.0 

1.38 

1.9 

1.33 

1.82 

July. 

1.4 

1.4 

1.33 

1.28 

1.2 

1.2 

1.13 

1.1 

1.1 

1.08 

1.02 

1.0 

1.0 

.95 

.9 

.85 

.85 

.8 

.8 

.8 

.8 

.75 

.68 

.68 

.6 

.6 

.6 

.6 

.6 


\ug. 

Sept. 

0.6 

0.45 

.55 

.45 

.55 

.45 

.55 

.45 

.55 

.45 

.55 

.45 

.55 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.48 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.5 

.45 

.45 

.45 

.45 

.5 

.45 

Oct. 

0.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45  ' 
.45  I 
.45  I 
.45i 
.45; 
.45 
.45 
.45 
.45 
.45 
.45 
.45 


Nov. 


0.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.5 
.55 
.7 
.65 
.65 
.7 
.7 
.7 
.7 
.75 


Dec. 


0.75 
.75 
.7 
.75 
.8 
.95 
.95 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.96 

1.0 

1.0 

1.0 

1.0 

1.0 


Note. — Ice  conditions  not  known. 
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Station  rating  table  for  Walker  RitJer  near  WabuHlca,  New,  from  May  1  to  June  15,  1906. 


Gage 
leight. 

Discharge. 
Sfcond-feet. 

he'ight. 
Fret. 

Discharge. 
Second-feet. 

1     Oagc 
height. 

Feet. 

Discharge. " 
Second-feet. 

Gage 
height 

Discharge. 

Feet. 

Feet. 

Second-feet. 

1.20 

40 

1.70 

135 

2.20 

280 

2.60 

440 

1.30 

56 

1.80 

159 

2.30 

316     ! 

2.70 

488 

1.40 

73 

1.90 

185 

2.40 

354     1 

2.80 

538 

1.50 

92 

2.00 

214 

2.50 

395 

2.90 

588 

l.(iO 

113 

2.10 

246 

The  above  table  i.s  based  on  six  discharge  moasuremeTitH  made  during  1905.    Estimates  only  approxi- 
mate owing  to  shifting  character  of  stream  bed. 

Station  rating  table  for  Walker  River  near  Wabuska,  Nev.,from  June  16  to  July  SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
heigjit. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.60 

30 

1.20 

•84 

1.80 

186 

2.40 

366 

0.70 

36 

1.30 

97 

1.90 

210 

2.50 

405 

-0.80 

44 

1.40 

111 

2.00 

236 

2.60 

447 

0.90 

53 

1.50 

127 

2.10 

264 

2.70 

491 

1.00 

62 

1.60 

144 

2.20 

295 

2.80 

538 

1.10 

72 

1.70 

164 

2.30 

329 

The  above  table  is  based  on  four  discharge  measurements  made  during  1905.    Estimates  only 
approximate  owing  to  shifting  character  of  stream  bed. 

Estimated  monthly  discharge  of  Walker  River  near  Wabuska,  Nev.,  for  1905. 

[Drainage  area,  2,420  square  miles.] 


Month. 


Discharge  In  second-feet 
Minimum 


Maximum 


May. 
June 
July. 


Moan. 


149 
295 
58.3 


Total  in 
acre-feet. 


Run-off. 


Sccond-foet 

per  square 

mile. 


9,162 
17,550 
3,585 


0.062 
.122 
.024 


Depth  in 
inches. 


0.071 
.136 
.028 


CARSON  RIVKR  BASIN. 


DESCRim'ION    OF   BASIN. 


Carson  River  has  its  sources  on  the  eastern  slopes  of  the  Sierra  Nevada  in  Alpine  County, 
Cal.  Flowing  northward  into  Nevada,  East  and  West  forks  unite  near  Genoa,  in  the 
upper  Carson  Valley.  At  Empire,  3  miles  east  of  the  city  of  Carson,  the  river  turns  to  the 
northeast  and  enters  a  deep  canyon,  through  which  it  flows  for  several  miles,  emerging 
into  a  second,  smaller  valley  a  short  distance  above  the  town  of  Dayton.  After  leaving 
this  valley  it  passes  through  two  shorter  canyons  and  one  rather  large  valley  before  entering 
lower  Carson  Valley,  or  Carson  Sink  Valley,  as  it  is  also  known,  and  dischaiginig  its  waters 
mto  Carson  Sink. 
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STREAM   MEASUREMENTS    IN    1905,   PART    XII. 


WEST  FORK  OF  CARSON  RIVER  NEAR  WOODFORDS,  CAL. 

West  Fork  of  Carson  River  risep  in  Alpine  County,  Cal.,  flows  in  a  general  northerly 
direction,  and  unites  with  East  Fork  in  Douglas  County,  Nev. 

The  gaging  station  was  established  October  18,  1900.  It  is  located  about  three-fourths 
of  a  mile  above  the  post-office  at  Woodfords,  Cal.,  and  200  feet  from  the  main  road  between 
Woodfords  and  Blue  Lakes. 
■  The  channel  is  straight  for  100  feet  alxive  and  below  the  cable.  Both  banks  are  high 
and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the  stream  Is  rocky  and  uneven  and 
is  permanent.  There  is  but  one  channel  at  all  stages.  At  high  water  the  velocity  of  the 
current  is  too  great  for  accurate  measurement. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  just  below  the  gage. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  Miss  Bemice  Merrill,  is  a  vertical  board  nailed 
to  a  Cottonwood  tree  on  the  left  bank. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Reports;  WS=Water-Supply  Paper): 

Description:  WS  51,  p  400;  66,  p  109;  85,  pp  113-114:  100,  p.l80:  133,  p  331. 
Dischai^e:  WS  66,  p  109;  85,  p  114;  100,  p  181;  133,  p  331. 

Discharge,  monthly:  Ann  11,  ii,  p  102;    12,  ii,  pp  351,  360;  13,  ill,  p  96,  14,  ii,  p  118;  WS  75,  p  188;  85, 
p  115;  100,  p  182;  133,  p  333. 
Discharge,  yearly:  Ann  13,  Hi,  p  99;  20,  iv,  p  59. 
Gage  heights:  WS  51,  p  401;  66,  p  110;  85,  p  114;  100,  p  181;  133,  p  332. 
Rating  tables:  AyS  66,  p  175;  85,  p  115;  100,  p  182;  133,  p  332. 

Discharge  measurements  of  West  Fork  of  Carson  River  near  Woodfords,  Cal.,  in  1906. 


Date. 


Ilydrographer. 


W 


Aprill.... 
April  20... 
May  2.... 
May  12.... 
May  16.... 
May  25.... 
May  30.... 

June? ' do 

June  12 do 

June  22 do 

June  28 do 

July  10 1 do 

July  22 ' do 

July  30 . . . 
August  29. 


A.  Wolf 

..do 

L.  Bramblla. 
..do 


Width. 


Area  of  I     Mean 
section.  \  velocity. 


Qage 
height. 


W. 


do 

A.  Wolf. 


Fert. 
28 
31 
30 
29 
35 
30 
30 
30 
30 
30 
30 
30 
29 
28 


Square 
feet. 

53 

72 

89 

80 

113 

95 

95 

80 

95 

76 

57 

52 

46 

34 

26 


Dis- 
charge. 


Feet  per 
second. 

Feet. 

1.66 

2.85 

2.59 

3.55 

3.69 

3.95 

2.61 

3.50 

3.50 

4.40 

3.19 

4.15 

3.11 

4.00 

2.77 

3.75 

3.04 

4.10 

2.48 

3.60 

2.09 

3.20 

2.00 

2.90 

1.57 

2.50 

1.30 

2.35 

.96 

2.10 

Second- 
feet. 

88 

186 

328 

210 

398 

305 

298 

223 

288 

188 

119 

104 

72 

44 

25 
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Daily  gage  height  y  in  feet,  of  West  Fork  of  Carson  River  near  Woodfords,  Cal.,for  1905. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30.. 
31. 


Day. 


Jan. 


Feb. 


2.77 
2.81 
2.81 
2.85 
2.89 
2.85 
2.85 
2.89 
2.81 
2.81 
2.85 
2.85 
2.85 
2.81 
2.89 
2.93 
3.05 
2.97 
2.93 
2.86 
2.81 
2.81 
2.85 
2.80 


2.97 
3.01 
3.01 
2.97 
2.93 
3.01 
3.05 
3.05 
3.05 
3.14 
3.05 
3.05 
2.97 
3.01 
2.89 
2.89 
2.85 
2.83 
2.81 
2.81 
2.85 
2.89 
2.89 
2.85 
2.89 
2.97 
2.97 
3.05 


Mar. 

Apr. 

May. 

June. 

July. 

3.05 

2.93 

4.16 

3.85 

3.1 

3.18 

2.93 

4.2 

3.8 

3.05 

3.05 

2.97 

3.9 

3.75 

3.05 

•  3.05 

2  89 

3.85 

3.55 

2.97 

3.05 

2.89 

3.7 

3.5 

2.8 

2.97 

2.97 

3.7 

3.55 

2.89 

3.01 

3.05 

3.65 

3.7 

2.89 

3.05 

3.14 

3.6 

3.65 

2.75 

3.23 

3.23 

3.6 

3.6 

2.89 

3.23 

3.41 

3.65 

3.7 

3.14 

3.14 

3.41 

3.6 

3.75 

3.05 

3.05 

3.36 

3.65 

3.8 

3.06 

3.05 

3.36 

3.8 

3.75 

2.85 

3.14 

3.36 

3.9 

3.75 

2.75 

3.23 

3.81 

4.12 

3.75 

2.65 

3.18 

3.85 

4.08 

3.6 

2.65 

3.5 

3.75 

4.24 

3.65 

2.56 

3.41 

3.7 

4.4 

3.65 

2.6 

3.28 

3.6 

4.36 

3.6 

2.55 

3.23 

3.5 

4.36 

3.5 

2.5 

3.14 

3.85 

4.36 

3.5 

2.5 

3.14 

3.85 

4.36 

3.41 

2.45 

3.23 

3.95 

4.12 

3.36 

2.45 

3.14 

4.12 

4.16 

3.32 

2.5 

3.14 

4.16 

4.16 

3.32 

2.45 

3.23 

4.16 

4.16 

3.28 

2.4 

3.28 

4.24 

4.0 

3.23 

2.45 

3.14 

4.32 

3.9 

3.23 

2.4 

3.05 

4.32 

3.8 

3.14 

2.5 

2.89 

4.28 

3.85 

3.18 

2.35 

2.89 

3.9 

2.3 

Aug. 

2.3 

2.35 

2.2 

2.3 

2.25 

2.25 

2.25 

2.15 

2.15 

2.25 

2.2 

2.2 

2.15 

2.1 

2.1 

2.1 

2.0 

2.1 

2.1 

2.1 

2.1 

2.15 

2.1 

2.1 

2.1 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 


Sept. 


2.0 

2.0 

2.0 

2.0 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.05 

2.05 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.2 

2.2 

2.2 

2.2 

2.2 


Oct. 

Nov. 

2.2 

2.2 

2.15 

2.2 

2.1 

2.2 

2.1 

2.2 

2.1 

2.2 

2.15 

2.2 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.- 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.2 

2.15 

2.2 

2.1 

2.2 

2.15 

2.2 

2.15 

2.2 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.4 

2.2 

2.45 

2.2 

2.3 

2.2 

Dec. 


2.3 

2.3 

2.3 

2.3 

2.4 

2.4 

2.5 

2.4 

2.5 

2.5 

2.5 

2.5 

2.6 

2.55 

2.6 

2.55 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.65 

2.65 

2.55 

2.55 

2.55 

2.5 

2.5 

2.5 

2.5 


Station  rating  table  for  West  Fork  of  Carson  River  near  Woodfords,  Cal.,from  January  1  to 

December  31,1905, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

Feet. 

Seamd-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

20 

2.70 

74 

3.30 

146 

3.90 

251 

2.10 

26 

2.80 

84 

3  40 

161 

4.00 

272 

2.20 

33 

2.90 

95 

3.50 

177 

4.10 

294 

2.30 

40 

3.00 

107 

3  60 

194 

4.20 

318 

2.40 

48 

3.10 

119 

3.70 

212 

4.30 

343 

2.50 

56 

3.20 

132 

3.80 

231 

4.40 

370 

2.60 

65 

Note.— The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  15  discharge 
measurements  made  during  1005.    It  is  fairly  well  defined. 
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Estimated  monthly  dhcharge  of  West  Fork  of  Carson  River  near  Woodford^  ^  Col.  ^  for  1906. 
[Drainage  area,  70  square  miles.] 


Month. 


January  8-31 . 

February 

March 

April 

May 

June , 

July 

August 

September 

October 

November 

December 


The  pi'riod . 


Discharge  in  socon 
Maximum.    Minimum. 

J-fcet. 

Total  in 
acre-feet. 

Run-oll. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

^ 

113 

81 

91.0 

4,332 

1.30 

1.16 

124 

«•"> 

l(i2 

^,{*)5 

1.46 

1.52 

177 

94 

125 

7,(W, 

1.79 

2. 06 

348 

94 

2(i2 

12,  (.20 

2.80 

3.22 

370 

194 

271 

lfi.(.60 

3.87 

4.46 

241 

124 

187 

11.130 

2.G7 

2.98 

124 

40 

75.8 

4,  (Mil 

1.08 

1.24 

44 

20 

28.7 

l,7(i5 

.410 

.473 

33 

20 

23.7 

1,410 

.339 

.378 

33 

20 

31.3 

1,925 

.447 

.515 

52 

33 

34.4 

2,047 

.491 

.548 

70 

40 

5(i.5 

3,474 

.807 

.930 

72,780 

NOTE.- 

rection. 


Ttx*  conditions  not  known;  optm-channol  rating  table  applied  to  winter  months  without  cor- 


EAST  FORK  OF  C:AR80N  RIVER  NEAR  GARDNER^^LLE,   NEV. 

East  Fork  of  Carson  River  rises  in  southeastern  Alpine  County,  flows  in  a  general  north- 
erly direction,  and  joins  West  Fork  in  Douglas  County,  Nev. 

The  gaging  station  was  established  October  17,  1900.  It  is  located  about  5  miles  south- 
east of  Gardnerville,  and  one-half  mile  southwest  of  Rodenbah's  ranch.  It  is  within  one-half 
mile  of  the  main  traveled  road  between  Carson,  Nev.,  and  Bridgeport,  Cal.,  and  is  about 
400  feet  above  a  bridge  across  the  river. 

The  station  Is  located  at  the  place  where  measurements  were  made  in  1890,  1891,  and 
1892. 

The  channel  is  straight  for  300  feet  above  and  below  the  station  and  is  broad  and  shallow. 
Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  gravel  and  Is  permanent.  There  is  but  one  channel  at  all  stages  and  the  current  is 
moderate. 

August  2,  1901,  a  loose-rock  dam  was  raised  a  short  distance  below  the  gaging  station, 
which  affected  the  velocity  at  the  latter  point.  This  dam  was  washed  out  by  a  freshet 
December  4,  1901.  On  or  about  July  15,  1905,  the  dam  was  raised  and  tightened  to  such 
an  extent  that  the  water  backed  up  to  a  point  well  above  the  old  gage,  and  for  this  reason 
the  readings  from  July  15  to  October  8,  1905,  are  not  indicative  of  the  quantity  of  water 
flowing  in  the  stream. 

Discharge  mea^surements  are  made  by  means  of  a  cable  and  car  located  at  the  vertical 
gage  about  400  feet  above  the  bridge.  The  initial  point  for  soundings  Is  the  zero  of  the 
tagged  wire  on  the  right  bank. 

The  gage  Is  read  twice  each  day  by  Miss  Susie  Rcxlenbah.  The  original  gage  was  an 
inclined  timber  securely  fastened  to  posts  set  in  the  right  bank  of  the  stream.  The  bench 
mark  was  on  a  basalt  rock  in  the  edge  of  the  stream,  20  feet  from  the  gage  and  at  an  elevation 
of  6.30  feet  above  gagedatum.  A  new  gage  wajs  established  March  10,  1901,  a  short  dis- 
tance downstream  from  the  original  gage,  which  had  been  destroyed.  It  consists  of  a 
vertical  timber  driven  into  the  stream  lx»d  at  the  right  bank  and  spiked  to  a  cottonwood 
tree.    October  3,  1902,  a  new  inclined  gage  was  installed  at  a  point  on  the  left  bank  of  the 
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river  600  fwt  above  the  cable.  During  1904  and  up  to  and  including  October  8,  1S05, 
gage  heigh t,s  were  read  on  the  vertical  gage  at  the  cable.  On  the  latter  date  a  new  vertical 
gage  was  installed  at  a  point  about  300  yards  above  the  old  gage  and  firmly  fastened  to 
the  rocks.  The  new  gage  was  read  from  October  8  to  the  end  of  the  year.  The  bench 
mark  for  the  gage  at  the  cable  is  the  top  of  a  granite  bowlder  20  feet  south  of  the  gage; 
elevation  alx>ve  zero  of  gage,  8.10  feet.  The  bench  mark  for  tho  new  gage  is  a  cross  cut 
in  a  bowlder  8  feet  northeast  of  tho  gage;  elevation,  6.36  feet  al)ove  zero  of  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS=Water-Supply  Paper): 

WS  51.  pp  399-400;  {Ai,  p  108;  Sr>,  pp  111-112;  100,  pp.  177-178;  i;«,  p  XLi- 


Diacriptlon:  AnnH,  il,  pllti 
334. 

Discharge:  WS  6*i,  p  108;  85,  p  112;  100.  p  178;  133,  p  .•«4. 

Dischurgp,  monthly:  .\nn  11,  il,  p  102;  12.  ii,  pp  3.51,  3«i0;  13.  ii 
187;  85,  p  113;  100,  p  180;  133,  p  336. 

Discharge,  yearly:  Ann  13,  iii,  p  99;  20,  Iv,  p  59. 

Gage  heights:  WS  51,  p  400;  (W,  p  109;    85,  p  112;  100,  pp  178-1?J;  i:«,  p  335. 

Hydrograph:  Ann  14,  Ii,  p  116. 

Rating  tables:  WS  66,  p  175;  85,  p  113;  100,  p  179;  K«,  p  ;««i. 


p  95;    14,  ii,  pp.  116-117;  WS  75,  p. 


Discharge  measuremejxts  of  Eant  Fork  of  Carson  River  near  GardnermUej  Nev.,  in  1905. 


Date. 


llydrographer. 


Width. 


April  2.... 
April  21 . . . 

May  2 

May  11.... 

May  16 ' do 

May  25 1 do 

May  30 do 

June  7 do 

June  13 do 

June  21 1 do 

June  28 ' do 

July  9 do 

July  24 1 do 

July  30 do 


W.  A.  Wolf.... 

....do 

J.  L.  Brambila. 
....do 


W. 


August  7. 

August  9. 

August  31 

November  2...'  John  Smith 

November  4 do 


T 


A.  Wolf. 

do 

do 


Ffct. 


A  n>rt  of 
station. 

Mean 
velocity. 

Gace 
height. 

Dis- 
charge. 

Square 
feet. 

Ffet  per 
second. 

Feet. 

Second- 
feet. 

179 

1.15 

3.80 

206 

201 

1.93 

4.15 

389 

2.56 

3.00 

4.65 

767 

206 

2.15 

4.15 

444 

277 

3.48 

5.00 

968 

291 

4.10 

5.22 

1,205 

2.58 

3.40 

4.85 

877 

'2M 

;*.48 

4.90 

929 

297 

4.00 

5.22 

1.186 

270 

3. 25 

4.X5 

879 

307 

2.33 

4.25 

482 

187 

1.62 

4.00 

304 

l(i8 

.96 

3.90 

161 

171 

.61 

3.90 

105 

147 

.70 

3.65 

90 

176 

.<i2 

3.93 

111 

115 

.51 

3.20 

60 

127 

.56 

2.10 

71 

120 

.57 

2.10 

68 
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Daily  gage  heightj  in  feeiy  of  East  Fork  of  Carson  River  near  GardnervilU,  Nev.^  for  1906. 


Day. 


1 

2 

3 

4 

5 

6 

7, 

8 

9 

10 

11 

12 

13. 

14 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22 

23 

24 

25 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 


2.3 

2.32 

2.34 

2.25 

2.24 

2.24 

2.24 

2.65 

2.8 

2.88 

2.98 

3.2 

3.38 

3.6 

3.65 

3.6 

3.6 

3.62 

3.6 

3.62 

3.63 

3.64 

3.66 

3.65 

3.64 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 


Feb. 


3.58 

3.38 

3.58 

3.6 

3.58 

3.54 

3.54 

3.55 

3.56 

3.58 

3.58 

4.0 

4.0 

4.12 

4.12 

4.13 

4.14 

4.14 

4.14 

4.50 

5.0 

5.1 

5.14 

5.16 

6.19 

5.12 

5.12 

5.12 


Mar. 


5.19 

5.19 

5.2 

5.2 

4.88 

4.8 

4.78 

4.68 

4.62 

4.6 

4.6 

4.45 

4.5 

4.28 

4.21 

4.19 

4.18 

4.14 

4.05 

4.0 

3.9 

3.95 

3.95 

3.92 

3.95 

3.95 

3.85 

3.8 

3.8 

3.8 

3.85 


Apr. 


3.85 

4.3 

4.25 

4.1 

4.15 

4.2 

4.12 

4.12 

4.1 

3.9 

3.85 

3.85 

3.9 

3.9 

3.92 

3.91 

3.9 

3.89 

3.89 

3.9 

3.92 

3.95 

3.98 

4.0 

4.18 

4.2 

4.21 

4.22 

4.28 

4.3 


May. 

June. 

4.5 

4.71 

5.1 

4.68 

5.5 

4.3 

5.2 

4.35 

4.95 

4.45 

4.6 

4.56 

4.15 

4.66 

4.0 

4.60 

3.9 

4.75 

3.8 

4.75 

4.08 

4.8 

3.95 

4.9 

4.11 

4.95 

4.65 

4.88 

5.4 

4.88 

6.0 

4.85 

5.75 

4.85 

5.65 

4.9 

5.4 

4.93 

5.49 

4.92 

5.42 

4.83 

5.25 

4.8 

5.15 

4.68 

5.18 

4.6 

5.13 

4.63 

4.97 

4.53 

4.85 

4.49 

4.83 

4.41 

4.85 

4.39 

4.85 

4.38 

4.83 

July. 


4.37 

4.25 

4.2 

4.2 

4.19 

4.15 

4.12 

4.12 

4.11 

4.1 

4.05 

4.0 

3.88 

3.83 

3.78 

3.74 

3.9 

3.85 

3.74 

3.7 

3.71 

3.7 

3.72 

3.72 

3.76 

3.79 

3.84 

3.85 

3.85 

3.86 

3.86 


Aug. 


3.79 

3.8 

3.8 

3.82 

3.78 

3.78 

3.72 

3.66 

3.66 

3.95 

4.23 


4.18 

3.65 

3.78 

3.78 

3.78 

3.78 

3.68 

3.64 

3.62 

3.59 

3.59 

3.52 

3.5 

3.5 

3.5 

3.47 

3.41 

3.4 

3.4 


Sept. 


3.4 

3.39 

3.39 

3.38 

3.37 

3.37 

3.37 

3.36 

3.36 

3.33 

3.32 

3.22 

3.21 

3.2 

3.19 

3.19 

3.19 

3.19 

3.19 

3.19 

3.18 

3.18 

3.17 

3.16 

3.15 

3.16 

3.2 

3.3 

3.4 

3.33 


Oct. 


3.33 

3.33 

3.32 

3.33 

3.4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.32 

3.3 

3.3 

3.3 

3.3 

3.32 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.2 

3.3 

3.3 

3.3 

3.3 


Nov.     Dec. 


3.3 

3.1 

3.25 

3.1 

3.2 

3.1 

3.2 

3.05 

3.3 

3.04 

3.25 

3.04 

3.2 

3.04 

3.2 

3.04 

3.2 

3.03 

3.2 

3.04 

3.2 

3.05 

3.2 

3.05 

3.15 

3.05 

3.15 

3.05 

3.15 

3.07 

3.15 

3.09 

3.15 

3.1 

3.15 

3.1 

3.1 

3.1 

3.1 

3.12 

3.1 

3.12 

3.1 

3.12 

3.1 

3.13 

3.1 

3.13 

3.1 

3.13 

3.1 

3.14 

3.1 

3.15 

3.1 

3.15 

3.1 

3.16 

3.1 

3.16 



3.15 

Note.— October  8  to  December  31,  readings  made  on  new  gage  and  reduced  to  same  datum  as  gage 
used  during  the  first  part  of  the  year. 

Station  rating  table  for  East  Fork  of  Carson  River  near  Oardnermlle,  Nev.,from  January  1 

to  July  15,  1905. 


Gage 
height. 


Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.60 
2.60 
2.70 


Discharge. 

Gaee 
height. 

Second-feet. 

Feet. 

8 

2.80 

9 

2.90 

11 

3.00 

14 

3.10 

18 

3.20 

23 

3.30 

29 

a40 

36 

3.50 

Discharge. 

Gaee 
height. 

Second-feet. 

Feet. 

43 

3.60 

51 

3.70 

60 

3.80 

71 

3.90 

83 

4.00 

97 

4.10 

114 

4.20 

134 

4.30 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

168 

4.40 

186 

4.60 

218 

4.60 

254 

4.70 

295 

4.80 

342 

4.90 

397 

6.00 

469 

Discharge. 


Second-feet. 
627 
600 
675 
753 
833 
915 
1,000 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  first  half  of  1904  arid  1905,  and  several  low-water  measurements  of  19(B. 
It  Is  well  defined  between  gage  heights  3  feet  and  5  feet.  Above  5  feet  the  curve  depends  on  one 
measurement  at  gage  height  6.15  feet. 
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Estimated  monthly  discharge  of  East  Fork  of  Carson  River  near  Gardnerville,  Nev.,  for  1905. 
[Drainage  area,  381  square  miles.] 


Month. 


Discharge  in  second-feet. 

Mean. 


Maximum. 


January.. 
February. 

March 

April 

May 

June 

July  1-15. 


The  period . 


175 
1,166 
1,175 

459 
1,930 

958 

507 


Minimum. 


12 
144 
218 
236 
218 
459 
212 


110 
496 
533 
322 
949 
742 
346 


Run-off. 


Total  in 
acre-feet. 


Seccuad-feet 

per  sauare 

mile. 


6,763 
27,550 
32,770 
19,160 
58,350 
44,150 
10,290 

199,000 


0.280 

1.30 

1.40 

.845 
2.49 
1.95 

.908 


Depth  In 
inches. 


0.333 

1.35 

1.61 

.943 
2.87 
2.18 

.506 


Note.— Ice  conditions  not  known.  Open-channel  rating  table  applied  to  winter  months  without 
correction. 

CARSON  RT^^R  NEAR  EMPIRE,  NEV. 

This  station  was  established  October  21,  1900.  It  is  located  about  three-fourths  of  a 
mile  east  of  Brunswick  Mill  and  2J  qiiles  east  of  Empire,  Nev. 

The  channel  is  straight  for  100  feet  above  and  below  the  station.  Both  banks  are  high, 
rocky,  and  will  not  overflow.  The  bed  of  the  stream  is  composed  of  solid  rock,  gravel,  and 
cobblestones,  and  is  not  likely  to  shift.  At  flood  stages  the  stream  is  too  deep  and  swift 
for  satisfactory  measurement;  at  low  water  the  current  is  sluggish. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  just  below  the  gage. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire  on  the  left  bank.  Low-water 
measurements  are  made  by  wading  one-fourth  mile  below  the  cable. 

The  gage  is  read  once  each  day  by  David  Lloyd.  The  original  gage  was  located  upstream 
from  the  site  of  the  present  station.  February  18,  1901,  the  erosion  of  a  bar  in  the  chan- 
nel above  the  gage  caused  the  division  of  the  stream  into  two  channels,  and  on  this  account 
the  present  gage  was  installed  March  13,  1901.  The  gage  consists  of  an  inclined  4  by  4 
inch  timber  spike^l  to  a  cottonwood  tree  on  the  left  bank.  November  11,  1903,  the  gage 
datum  was  lowered  1.3  feet  to  enable  readings  to  be  made  at  extreme  low  water.  The  gage 
is  referred  to  bench  marks  as  follows:  (1)  Top  of  a  bowlder  on  the  left  bank  2  feet  west  of 
the  gage.  Its  elevation  is  7.10  feet  above  the  zero  of  the  gage  as  originally  established 
and  8.40  feet  above  the  gage  in  its  present  position.  (2)  Top  of  bowlder  on  the  left  bank 
10  feet  north  of  the  gage.  Elevation  is  8.38  feet  above  the  zero  of  the  gage  as  originally 
established  and  9.68  feet  above  the  zero  of  the  gage  in  its  present  position. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull.=Bulletin;  WS=Water- 
Supply  Paper) : 

Description:  Ann  12,  ii,  p  325;  Bull  140,  p  212;  \VS  51,  p  401;  66,  p  110;  85,  p  109;  ICO,  p  175;  133,  p  337. 

Discharge:  Bull  140,  p  213;  \VS  66,  p  111;  85,  p  109;  100,  p  175;  133,  p  337. 

Discharge,  monthly.  WS  75,  p  189;  85,  p  111;  100,  p  177;  133.  p  339. 

Gage  heights:  Bull  140,  p  213.  \V8  51,  p  401;  G6,  p  111;  85.  p  110;  100,  p  176;  133,  p  338. 

Hydrographs:  Ann  12,  ii,  p  324;  WS  75,  p  180. 

Rating  tables:  WS  66,  p  175;  85,  p  110;  100,  p  176;  133,  p  338. 
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Discharge  measurements  of  Carson  River  near  Em^pire^  Nev.y  in  1906. 


Date. 


llydrographer. 


Dis- 
charge. 


Aprils.... 

May? 

May  13... 
May  20. . . 

May27 t do. 

June  3 do. 

June  9 do. 

June  17 do. 

June  24 do. 

July  2 do. 

July  11 do. 


W.  A.  Wolf.... 
J.  L.  Brambila. 
do 


July  21 1 do. 


Daily  gage  height  ^  in  feet,  of  Carson  River  near  Empire,  Nev.,for  1905. 


Day. 


1.. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
10. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
20. 
30. 
31. 


Jan. 

3.35 

3.3 

2.9 

2.9 

3.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.9 

2.8 

2.8 

2.8 

3.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.9 

2.9 

3.0 

3.1 

3.0 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 


Feb. 


2.9 
3.2 
3.2 

a2 

3.2 
3.2 
3.2 
3.2 
3.0 
3.0 
3.0 
2.9 
3.1 
3.1 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.1 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 


Mar. 


3.1 
3.1 
3.1 
3.1 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.3 
3.4 
3.4 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.2 
3.2 
3.1 
3.2 
3.4 
3.4 
3.4 
3.4 
3.3 


Apr. 


3.3 
3.3 
3.4 
3.4 
3.4 
3.5 
3.6 
3.6 
3.7 
3.7 
3.9 
3.8 
3.6 
3.5 
3.4 
3.6 
3.6 
3.5 
3.5 
3.5 
3.3 
3.3 
3.3 
3.4 
3.6 
4.1 
4.2 
4.5 
4.7 
4.8 


May. 


4.9 
4.5 
4.4 
4.4 

4.3 
4.2 
4.1 
4.0 
3.9 
3.8 
3.8 
3.5 
3.5 
3.5 
3.7 
3.9 
4.5 
4.9 
5.0 
4.8 
4.8 
4.9 
4.8 
4.4 
4.5 
4.6 
4.6 
4.5 
4.4 
4.3 
4.3 


June. 

July. 

Aug. 

Sept. 

4.4 

3.1 

1.4 

1.1 

4.4 

3.2 

1.4 

.8 

4.3 

ao 

1.3 

1.1 

4.1 

2.9 

1.2 

.7 

4.0 

2.7 

1.3 

.7 

3.9 

2.5 

1.2 

1.2 

3.9 

2.4 

1.2 

.8 

3.9 

2.5 

1.2 

.9 

4.0 

2.4 

1.2 

1.3 

4.0 

2.2 

1.3 

1.3 

4.1 

2.2 

1.2 

1.2 

4.3 

2.2 

1.0 

.8 

4.5 

2.1 

1.0 

1.2 

4.6 

2.1 

1.1 

.7 

4.4 

2.0 

1.2 

1.3 

4.4 

2.0 

1.3 

.9 

4.3 

2.0 

1.2 

1.3 

4.3 

1.9 

1.3 

1.3 

4.2 

1.9 

1.3 

.9 

4.1 

1.9 

1.3 

1.3 

4.0 

1.8 

1.3 

.8 

3.9 

1.8 

1.3 

1.3 

3.9 

1.7 

1.4 

1.4 

3.7 

1.5 

1.5 

1.1 

3.6 

1.5 

1.5 

1.4 

3.5 

1.5 

1.0 

1.2 

3.5 

1.5 

L2 

1.3 

3.4 

1.5 

1.0 

1.3 

3.2 

1.5 

.8 

1.4 

3.2 

1.5 

1.0 

1.4 

1.4 

.7 

Oct. 


1.4 
1.5 
1.6 
1.6 
1.6 
1.7 
1.8 
1.7 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


Nov. 


2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 


D«c. 


L 

2.1 

2.1 

2.1 

2.1 

2.1 

2,1 

2.1 

2.2 

2.2 

2.2 

2.2 

2.3 

2.3 

2.2 

2.2 
2,2 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2-4 
2.4 
2.4 
2.3 
2.4 
2.5 
2.4 
2.3 
2.4 
2.5 
2.5 
2.5 
2.5 
2.4 
.  2.4 
2.7 
2.7 
2.6 
2.5 
2.5 
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Station  rating  table  for  Carson  River  near  Empire,  Nev.,from  January  1,  1904,  to  December 

31,  1905. 


Gage 
heiglit. 

.    Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

height. 

Discharge 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

3 

2.10 

77    i 

3.10 

313 

4.10 

765 

1.10 

4 

2.20 

93 

3.20 

347    1 

4.20 

825 

1.20 

6 

2.30  , 

110 

3.30 

384 

4.30 

889 

1.30 

8 

2.40 

129 

3.40 

423    1 

4.40 

956 

1.40 

12 

2.50 

160 

3.60 

464    ' 

4.50 

1,026 

1.50 

16 

2.60 

173 

3.60 

506 

4.60 

1,100 

1.60 

23 

2.70 

197 

3.70 

554 

4.70 

1,180 

1.70 

31 

2.80 

223 

3.80 

603 

4.80 

1,260 

1.80 

40 

2.90 

251 

3.90 

654    j 

4.90 

1,345 

1.90 

51 

3.00 

281 

4.00 

708    1 

5.00 

1,430 

2.00 

63 

1 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1902-1905.    It  Is  well  defined  between  gage  heights  1.7  foet  and  5.4  feet. 

Estimated  monthly  discharge  of  Carson  River  near  Empire,  Nev.,for  1906. 
[Drainage  area,  988  square  miles.] 


Month. 


January 

February 

March 

April 

May 

Jane,. 

July 

August 

Septemlwr 

October....... 

November 

Decemlx!r 

The  year 


Discharge  in  ^^^ond-feot. 


Maximum.   Minimum.-     Mean. 


404 

384 

423 

1,260 

1,430 

1,100 

347 

16 

1? 

63 

110 

197 


223 

251 

313 

384 

464 

347 

12 

0 

0 

12 

63 


1,430 


267 

300 

366 

561 

929 

728 

95.4 

6.9 

5.5 

45.8 

78.1 

135 


293 


Total  in 
acre-fcot. 


16,420 

16,660 

22.500 

33,380 

57,120 

43,320 

5,866 

424 

327 

2,816 

4,647 

8,301 


211,800 


Run-off. 


Second-feet 

per  squaro 

mile. 


0.270 
.304 
.370 
.568 
.940 
.737 
.097 
.0070 
.0056 
.046 
.079 
.137 


.280 


Depth  in 
inches. 


0.311 
.317 
.427 
.634 

1.08 
.822 
.112 
.0081 
.0062 
.053 
.068 
.158 


4.02 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
correction. 

SUSAN  RIVER  BASIN. 
DESCRIPTION  OF  BASIN. 

Susan  River  rises  on  the  eastern  slope  of  the  Sierra  Nevada  in  northeastern  California, 
the  rim  of  the  basin  having  an  elevation  of  7,000  feet,  flows  eastward,  and  discharges  into 
Honey  Lake — one  of  the  land-locked  lakes  of  the  Great  Basin — at  an  elevation  of  about 
4,000  feet. 

The  drainage  basin  is  long  and  narrow,  and  though  numerous  small  creeks  enter  the 
river  from  both  the  north  and  south  there  are  no  tributaries  of  any  size.  Willow  Creek, 
which  joins  the  stream  about  12  miles  below  SusanviUe,  is  the  most  important. 
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In  the  upper  reaches  of  the  basin,  at  an  elevation  of  about  6,000  feet,  are  numerous 
small  lakes  and  this  region  has  also  good  forest  cover.  Below  Susanville,  in  the  area  sur- 
rounding Honey  Lake,  the  soil  deposit  has  considerable  depth  and  is  susceptible  of  high 
cultivation;  elsewhere  the  basin  is  cx)mposed  of  lava  rock  with  a  thin  covering  of  soil. 

The  summer  flow  of  the  stream  is  regulated  by  several  small  storage  reservoirs,  but  these 
have  inconsiderable  capacity.  There  are,  however,  a  number  of  good  storage  site^  in  the 
basin.    The  precipitation  is  mostly  in  the  form  of  snow. 

SUSAN  RIVEU  NEAR  SUSANVILLE,  CAL. 

This  station  ^as  established  June  3,  1900.  It  is  located  about  three-fourths  of  a  mile 
southwest  of  Susanville,  at  the  electric-light  plant. 

The  channel  is  straight  for  150  feet  above  and  250  feet  below  the  cable.  The  right  bank 
is  high  and  not  liable  to  overflow  and  is  composed  of  clay  covered  with  vegetation.  The 
left  bank  is  low,  is  liable  to  overflow,  and  is  covered  with  a  sparse  growth  of  willows.  The 
bed  of  the  stream  is  of  gravel  and  cobblestone  and  is  permanent.  A  short  distance  above  the 
station  a  small  irrigating  ditch,  known  as  the  Hasten  ditch,  is  taken  out  on  the  right  bank. 
There  is  a  flume  near  its  head  in  which  a  gage  has  been  placed. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  a  post  in  the  fence  in  line  with  the  cable.  The  cable  support  on  the  left  bank 
is  34.8  feet  from  the  initial  point  for  soundings. 

The  gage  is  read  once  each  day  by  James  Branham.  When  the  station  was  first  estab- 
lished a  temporary  gage  was  installed  on  the  right  bank.  December  20,  1903,  the  station 
at  the  electric-light  plant  was  rcestabhshed  and  a  new  gage  was  set  which  was  made  to  read 
2  feet  more  than  the  original  gage.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A 
nail  in  the  fence  post  which  is  used  as  the  initial  point  for  soundings;  elevation,  11.35 
feet.  (2)  A  nail  in  the  cable  post ;  elevation,  9.00  feet.  (3)  A  nail  in  the  cottonwood  tree  to 
which  the  cable  is  attached;  elevation,  10.00  feet.     Elevations  are  above  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water^upply  Papers 
of  the  United  States  Geological  Sur\'ey. 

Description:  51,  p  408;  (Mi,  pp  IIS-IIG;  85,  p  123;  100,  pp  204-205;  133,  p  339-346. 

Discharge:  51,  p  408;  66,  p  116;  100,  p  205;  133,  p  340. 

Discharge,  monthly:  75,  p  190;  133,  p  341-342. 

Gage  heights:  51,  p  408;  66,  p  116;  85,  p  124;  100,  p  205;  133,  p  340. 

Rating  table:  566,  p  175;  13.3,  p  341. 

Discharge  measurements  of  Susan  Rii'eryiear  SusamnUe,  Col.,  in  1905. 


Date. 


Hydrographer. 


March  21 J.  Branham. 

May  12 do 

June  12 do 

Jmio25 do 

July  23...' do 

August  29 do 

September  26.  J do 


Width. 


Feet. 
44 

29 
25 
24 
18 
14 
19 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

92 

4.79 

6.60 

441 

48 

3.27 

5.40 

157 

31 

2.32 

4.70 

72 

18 

1.66 

4.20 

30 

10.8 

1.19 

3.85 

12.8 

8.1 

0.85 

3.75 

6.9 

13.6 

1.13 

4.00 

15.4 
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Daily  gage  height,  in  feet,  of  Susan  River  near  Susanvilhj  Cal.,far  1905. 


Day. 

Jan. 

4.95 

4.8 

Feb 

Mar. 

_ 

5.25 
5.25 

Apr. 

6.15 
6.95 

May. 

5.95 
5.9 

June. 

5.15 
1    5  1 

July. 

Aug. 

4.1 
4.1 

Sept. 

Oct. 

Nov. 

Doc. 

J 

5.2 
5.2 

4.1 
4.1 

3.8 

3.8 

4.0 
4.0 

4.0 

2 

3.8 

3.8 

4.0 

3 

4.75 
4.7 

5.2         5.25 
5.2         5.25 

5.95 
5.9 

6.8 
5.8 

5.05 
5.06 

4.45 
4.8 

4.1 
4.1 

3.8 

3.8 

3.9 
3.95 

4.0 
4.0 

4.0 

4.... 

4.0 

5.... 

4.65 

5.15       5.25 

5.9 

5.65 

5.0 

4.6 

4.1 

3.85 

3.95 

4.0 

4.0 

6.... 

4.6 

5.05       5.25 

6.0 

5.65 

5.0 

4.4 

4.1 

3.85 

3.95 

4.0 

4.0 

7.... 

4.6 
4.55 

4.85       5.25 
4.85       5.25 

6.1 
6.1 

5.5 
5.5 

5.0 
4.9 

4.25 
4.1 

4.1 
4.0 

3.85 
3.85 

r.o 

3.95 

4.0 
4.0 

4.0 

8 

4.0 

9 

4.55 

4.75 

5.2 

6.1 

5.5 

4.85 

4.1 

3.9 

3.85 

3.9 

4.0 

4.0 

10.... 

4.55 

4.8 

5.2 

6.2 

5.45 

4.75 

4.0 

3.8 

3.85 

3.9 

4.0 

4.0 

11.... 

4.55       4.7 

5.2 

6.1 

5.4 

4.7 

4.0 

3.8 

3.9        3.9 

4.0 

4.0 

12.... 

4.6 

4.65 

5.4 

6.1 

5.4 

4.7 

4.0 

3.8 

3.9 

3.9 

4.0 

4.0 

13... 

4.65 

4.55 

5.9 

6.1 

6.35 

4.65 

3.95 

3.8 

3.9 

3.9 

4.0 

4.0 

14.... 

4.7 

4.5 

5.9 

6.1 

6.3 

4.65 

4.2 

3.8 

3.85 

3.9 

4.0 

4.0 

15.... 

4.7 

4.45 

6.05 

6.1 

5.3 

4.6 

4.2 

^3.75 

3.85 

3.9 

4.0 

4.0 

16.... 

4.7 

4.7 

4.65 

4.65 

4.65 

4.65 

4.8 

4.45 

4.5 

4.55 

6.05 

5.35 

6.1 

6.05 

6.0 

6.6 

fi.25 

6.1 

6.05 

6.05 

6.05 

5.95 

5.8 

5.8 

5.4 
5.4 
6.4 
6.4 
6.4 
6.4 
6.4 

4.6 
4.6 
4.4 
4.4 
4.4 

4.2 
4.0 
4.0 
4.1 
4.05 

3.75 

3.75 

3.75 

3.75 

3.75 

3.8 

3.8 

3.8 

3.8 

3.8 

3.9 

3.9 

3.96 

3.96 

3.9 

4.0 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4.0 

17 

4.0 

18 

4.0 

19 

4.0 

20 

4.0 

21 

5.35       R.4H 

4.3        3.9 
4.3        3.9 

4.0 

22 

5.25 

6.15 

4.0 

23 

6.5 
5.4 

6.1 
5.1 

6.1 
6.05 

5.8 
6.85 

6.35 
5.35 

4.25      3.85 
4.2    )    3.85 

3.8 
3.75 

3.95 
3.95 

4.0 
4.0 

4.06 
4.06 

4.0 

24 

4.0 

25 

5.2 

5.2 

6.85 

6.9 

6.3 

4.2 

3.85 

3.75 

3.95 

4.0 

4.1 

4.0 

26 

4.95 

.«»  2 

6.9 
6.1 

6.0 
6.0 
6.0 
6.0 
0.0 

5.3 

6.3 

5.25 

5.26 

6.2 

6.2 

4.2 
4.2 

3.85 
.18 

3.75 

3.75 

3.75 

3.8 

3.8 

3.8 

4.0 

3.9 

4.0 

3.95 

3.9 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4.1 

4.1 

4.06 

4.06 

4.0 

4.0 

27 

4. 9        5. 25 

4.0 

28 

4.9         5.2<^       61 

4.2         3.8 

ro 

29.... 

4.85 
4.8 

6.0 
6.1 
6.0 

4.15 
4.15 

3.75 
3.76 
4.1 

4.0 

30.... 

4.0 

31.... 

4.8 

4.0 

Station  rating  t 

able  for  Susan  River 

TiearS 

usanv 

iUe,  Cal.Jron 

iJanui 

irylto  Decern 

her  SI, 

1906. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Secotii 

d-feet. 

Feet. 

Seco\ 

nd-feet: 

Feet. 

Sect 

md-feet 

3.75 

7 

4.60 

59 

5.40 

152 

6.20 

307 

3.80 

9 

4.70 

68 

5.50 

168 

6.30 

331 

3.90 

13 

4.80 

77 

5.60 

185 

6.40 

356 

4.00 

18 

4.90 

87 

5.70 

203 

6.50 

382 

4.10 

24 

5.00 

98 

5.80 

222 

6.60 

410 

4.20 

30 

5.10 

110 

5.90 

242 

6.70 

440 

4.30 

37 

5.20 

123 

6.00 

262 

6.80 

470 

4.40 

44 

5.30 

137 

6.10 

284 

6.90 

500 

4.50 

51 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  discharge 
measurements  made  during  1904-5,  and  is  well  denned. 
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Estimated  monthly  discharge  of  Susan  River  near  SusanviUe,  C ah,  for  1905. 
[Drainage  area,  256  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Novemljer 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


168 

144 

500 

307 

252 

116 

77 

24 

18 

21 

24 

18 


500 


Minimum. 


55 

48 

123 

222 

123 

27 

7 

7 

9 

9 

18 

18 


Mean. 

76.9 
96.9 

234 

264 

160 
61.3 
23.4 
12.1 
12.3 
15.7 
19.0 
18.0 


Total  in 
acre-feet. 


4,728 

5,382 

14,390 

15,710 

9,838 

3,648 

1,439 

744 

732 

965 

1,131 

1,107 


82.8 


59,810 


Run-off- 


Socond-feet 

per  square 

mile. 


0.300 
.379 
.914 

1.03 
.625 
.239 
.091 
.047 
.048 
.061 
.074 
.070 


.323 


Depth  in 
Inches. 


0.346 
.395 
1.05 
1.15 
.721 
.267 
.105 
.054 
.054 
.070 
.063 
.081 


4.38 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
correction. 

WILLOW  CREEK  AT  MERRILL VILLE,  CAL. 

Willow  Creek  rises  from  springs  directly  under  E^le  Lake,  presumably  seepage  from 
E^le  Lake,  which  has  no  surface  outlet ;  it  flows  southward,  joining  Susan  River  about  12 
miles  below  Susanville.  Its  only  tributary  of  importance  is  Petes  Creek,  which  drains  a 
large  area  in  the  eastern  portion  of  the  basin.  The  drainage  area  of  the  main  stream  has 
good  timber  covering,  while  that  tributary  to  Petes  Creek  is  barren  of  timber.  The  entire 
basin  is  composed  of  lava  rock  with  a  light  covering  of  soil,  and  contains  large  stretches  of 
barren  table-lands  with  scattered  peaks  of  volcanic  origin.  There  is  a  large  area  of  culti- 
vated land  along  Willow  Creek  above  the  gaging  station  at  Standish  and  considerable 
water  is  diverted  for  irrigation  of  lands  adjoining  the  stream. 

The  gaging  station  at  Merrillville  was  established  June  18, 1904.  It  is  located  near  the 
head  of  the  creek,  at  the  old  bridge,  100  feet  above  the  present  wagon  bridge,  on  the  road 
from  Merrillville  to  Eagle  Lake. 

The  channel  is  straight  above  and  below  the  bridge  for  a  distance  of  100  feet.  The  banks 
are  low,  but  as  there  is  very  little  fluctuation  in  the  discharge  of  the  creek,  they  are  not 
subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel,  and  is  comparatively 
permanent. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
on  the  left  bank  of  the  stream.  The  distance  across  the  creek  is  marked  on  the  footbridge 
at  intervals  of  2  feet. 

The  gage,  which  is  read  once  each  day  by  R.  W.  Hurlburt,  is  a  2  by  4  inch  vertical  rod 
fastened  to  the  left  end  of  the  bridge. 

A  description  of  this  station,  gage  height,  discharge  data,  and  rating  table  are  contained 
in  Water-Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pp.  339-341. 
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Daily  gage  height,  in  feet,  of  Willow  Creek  at  MerriUrnUe,  Cal.,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.1 

1.06 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0 

1.05 

1.1 

1.1 

1.1 

1.05 

I.O 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 
1.1 
1.1 
1.05 
1.1 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.95 
1.0 
1.0 
1.0 
1.25 
1.15 
1.05 
1.05 
1.05 
1.0 
1.0 
1.05 
1.0 
1.0 

0.95 

1.0 

1.0 

1.0 
.95 
.95 

1.0 

1.05 

1.0 

1.0 

1.0 

1.0 

1.05 
.96 

1.05 

1.1 

I.l 

1.05 

1.1 

1.05 

1.05 

1.05 

1.05 

1.0 

1.0 

1.1 

1.1 

1.0 

1.1 

1.05 

1.05 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
.95 
.95 
.95 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
.9 
.9 
.95 
.95 
.95 
.95 
.9 
.9 

0.9 
.9 
.95 
.95 
.95 
.95 
.95 
.95 
.95 

1.0 

1.05 

1.1 

1.05 

1.0 
.95 
.9 
.9 
.9 
.9 
.9 
.9 
.95 
.95 
.95 
.95 

1.0 

1.0 

1.0 
.95 
.95 

0.95 
.96 
.95 
.95 
.95 
.95 
.95 
1.0 
1.0 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.9 

0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.95 
.95 

1.05 

1.05 

1.0 

1.0 

1.0 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 

0.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.1 

1.15 

1.2 

1.1 

1.1 
1.1 

1.1 

1.2 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.3 

1.25 

1.2 

1-2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.25 

1.25 

2      

1.3 

3 

1.3 

4 

1.3 

5      

1.3 

6      

1.3 

7 

1.3 

8 

1.3 

9 ^ 

10 

..3 
1.3 

11 

1.3 

12 

13 

1.3 
1.3 

14 

1.3 

15 

1.3 

16 

1.3 

17 

1.3 

18 

1.3 

19 

1.3 

20 

1.3 

21 

1.3 

22 

1.3 

23 

1  3 

24 

1.3 

25 

1.3 

26  .. 

1.3 

27 

28 

1.3 
1.3 

29      .     . 

1.3 

30 

1.3 

31 

1.3 

Station  rating  table  for  Willow  Creek  at  MerriUmUe,  Cal.,  from  July  1,  190J^,  to  December 

31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 
I.IO 

Discharge. 

Gaee 
height. 

Feet. 
1.20 

Discharge. 

'   he'ig?t. 

Discliarge. 

Feet. 
0.90 
1.00 

Second-feet. 
16 
18 

Second-feet. 
20 

Second-feet. 
22 

Feet. 
1.30 

Second-feet, 
24 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    Itis  based  on  fourdischarge 
measurements  made  during  1904.    It  is  fairiy  well  defined. 
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Estimated  monthly  discharge  of  WUlov)  Creek  at  MerriUville,  C(d.,for  1905. 


Month. 


January 

February 

March 

April 

May 

.Tune 

July 

August 

Septemt>er 

Octoiier 

November 

Deceml)er 

The  year 


Discharge  in  second-feet. 


im. 

Minimum. 

Mean. 

20 

. 

18.5 

23 

17 

18.8 

20 

17 

18.6 

20 

16 

17. 6 

20 

16 

17.1 

18 

16 

17.0 

19 

16 

16.9 

18 

17 

17.7 

22 

18 

18.7 

24 

20 

21.9 

24 

22 

22.2 

24 

23 

24.0 

Total  in 
acre-feet. 


19.1 


1,138 
1,044 
1,144 
1,047 
1,051 
1,012 
1,039 
1,088 
1,113 
1,347 
1,321 
1,476 


13,820 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
correction. 

WILLOW  CREEK  NEAR  STANDISII,  CAL. 

This  station  was  originally  established  June  4, 1900.  It  was  reestablished  January  1, 
1905,  and  discontinued  December  31,  1905.  It  is  located  at  the  bridge  on  the  road  from 
Susan ville  to  Hot  Springs  and  is  about  li  miles  above  the  junction  of  the  creek  with  Susan 
River.     It  is  about  4  miles  west  of  north  from  Standish. 

The  channel  is  straight  for  300  feet  above  and  250  feet  below  the  station.  The  right  bank 
is  rather  low  and  is  subject  to  overflow  at  extreme  high  water;  the  left  bank  is  high  and  not 
liable  to  overflow.     The  stream  bed  is  sandy  and  liable  to  shift  somewhat. 

Discharge  measurements  are  made  from  the  bridge.  Tlie  initial  point  for  soundings  is  on 
the  end  of  the  bridge  on  the  left  bank,  the  bridge  being  marked  at  5-foot  intervals  across  the 
stream. 

The  gage,  which  is  read  once  each  day  by  T.  E.  Ravenscroft,  a  farmer  who  lives  near  the 
station,  is  a  4  by  4-inch  vertical  timber  and  is  fastened  to  the  left  abutment  of  the  bridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  51,  p  407;  66,  p  115. 

Discharge:  51,  p  407. 

Gage  heights:  51,  p  407;  66,  p  115. 

Discharge  measurements  of  Willow  Creek  near  Standish,  Cat.,  in  1905. 


Date. 

llydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

January  24. ..  . 

J.  Branham 

Fed. 
57 
57 
57 
32 
57 

Square 

117 
87 

105 
21 
56 

Feet  per 
second. 

0.80 

.79 

.79 

.95 

.61 

Feet. 
6.15 
5.35 
5.76 
4.00 
4.80 

Second- 
feet. 

94 

January  29 

do 

69 

February  26 

do 

83 

Apnl23 

do.   .     .              

20 

Novemt)er  19... 

do 

34 
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Daily  gage  height^  in  feet,  of  Willow  Creek  near  Siandish,  Cat.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.6 
6.6 
5.0 
5.0 
4.6 
4.6 

6.8 
6.7 
5.9 

5.8 
6.0 

5.0 

5.5 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

3.0 
3.0 
3.0 
6.0 

5.8 
i8 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4  2 
4  5 
4  4 
4  4 

:: 

5.0 
4  8 
4  6 
4  3 
40 
4  0 

5.0 
5.1 
5.0 
5.0 
5.0 
5.1 

5.0 

2 

4.8        5.3 

5.3 

3 

4.0 
4.0 
4.0 
4.4 

5.0 
5.0 

4.8 
4.5 

5.2 

4 

5.0 

6 

5.1 

6 

5.0 

7 

4.6 
4.6 
4.6 
4.6 
4.6 
4.7 
4.7 

6.0 

4.4 

4.0 
4.0 
4.0 
4.0 
4.0 
3.8 
4.0 

4.0 
4.0 
4.0 
4.0 
4.2 
4.2 
4.0 

4.0 
4.2 
4.1 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
6.0 
6.0 

4.0 
4.0 
4.0 
4.0 
4.2 
4.0 
4.0 

44 

:: 

4  0 
4  0 
4  0 
4  0 

40 
42 
4  2 
41 
41 
40 
40 

5.2 
5.0 
5.0 
5.2 
5.1 
4  6 
4  4 

5.2 

8 

5.8         4.4 
5.6         4.0 
5.0         4.0 
5.0         4.4 
5.0  '      4.0 
5.0         4.0 

41 

9 

4  1 

10 

4.4 

11 

44 

12 

4  4 

13 

4  3 

14 

4.7 
5.8 
5.8 
6.0 
6.0 
6.4 

6.  as 

6.0 
7.6 
7.8 
6.0 
6.0 

5.0 
4.6 
4.7 
4.7 
4.7 
5.1 
6,0 
7.8 
7.8 
7.0 
6.2 
6.0 

4.0         4.0 
4.4  ;      4.0 
4.4'      4.0 
4.4  ;       4.0 
4.4         4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

5.8 
5.0 
6.8 
5.8 
5.8 
6.0 
6.0 
6.0 
5.0 
5.0 
4.8 
4.1 

4.0 
4.0 
4.0 
4.0 
4.2 
4.2 
4.6 
45 
4.6 
4.2 
4.0 
4.0 

6.0 
5.8 
5.0 
5.0 
5.0 
5.0 
5.0 
4  8 
48 
48 
4  6 
45 

40 
40 
4  1 
4  5 
4  5 
45 
45 
4  5 
4  5 
6.0 
5.1 
6.2 

4  4 
4  4 

46 
4  8 
4  8 
5.0 
5.0 
48 
46 
46 
45 
4  4 

4  5 

15 

41 

16 

4.1 

17 

4  3 

18 

43 

19 

5.0 
5.0 
5.2 
6.2 
5.0 
4.8 
4.6 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

43 

20 

4  3 

21 

4  0 

22 

5.0 

23 

5.0 

24 

5.2 

25.... 

5.0 

26.... 

5.8 

6.3 

5.3 

4.0 

4.0 

6.2 

4.0 

4.2 

6.0 

5.2 

4  8 

5.2 

27. . . . 

5.6 
5.6 
5.7 

5.0 
5.0 

5.0 
5.0 
5.0 

4.0 
4.0 
4.0 

4.0 
3.8 
3.8 

5.0 
4.0 
4.0 

4.0 
4.0 
4.0 

4.2 
4.2 
42 

6.0 
5.8 
5.8 

5.1 
5.5 
5.2 

4  8 
5.0 
5.0 

5.3 

28  ...   - 

5.3 

29.... 

5.3 

30.... 

5.0 
5.6 

5.0 

4.0 

3.8 

3.6 

4.0 
4.0 

4  3 
42 

5.0 

5.0 
5.0 

5.0 

5.3 

31 

.       5.5    

5.3 

Station  rating 

hhlefo 

r  Willow  Creek  near  Standi 

'8h,Cal.,from 

JanUQ 

iryl  to  Decern 

berSl, 

1906. 

Gage 
height. 

Dl8cha 
Second 

rge. 
-feet 

h?iglt.     I>i-harge. 

height. 

Discharge. 

height. 

Discharge. 

i 

Feet. 

Feet.      Secoru 

i-feet. 

Feet. 

Secoi 

id- feet. 

Feet. 

Secc 

md-feet. 

3.60 

10 

4.70 

34 

5.80 

86 

6.90 

165 

3.70 

U 

4.80 

37 

5.90 

92 

7.00 

173 

3.80 

13 

4.90 

41      1 

6.00 

98 

7.10 

181 

3.90 

15 

5.00 

45 

6.10 

105 

7.20 

189 

4.00 

17 

5.10 

49 

6.20 

112 

7.30 

197 

4.10 

19 

5.20 

54 

6.30 

119 

7.40 

205 

4.20 

21 

5.30 

59 

6.40 

126 

7.60 

213 

4.30 

23 

5.40 

64 

6.50 

133 

7.60 

221 

4.40 

25 

5.50 

69 

6.60 

141 

,        7.70 

229 

4.50 

28 

5  60 

74 

6.70 

149 

7.80 

238 

4.60 

31 

5.70 

SO 

6.80 

157 

Note.— The  above  table  is  applicable  only  for  opon-channel  conditions. 
measurements  made  during  1905  between  gage  heights  4  feet  and  6.15  feet. 


It  is  based  on  five  discharge 
It  is  not  well  defined. 
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Estimated  monthly  discharge  of  WiUow  Creek  near  Standish,  Cal.,for  1906. 


Month. 


January 

February 

March 

April 

May 

June 

July 

A  ugust 

September. 

October 

November 

December: 

The  year ! 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

238 

31 

80.4 

4,944 

238 

31 

89.4 

4,965 

69 

17 

33.5  ^ 

2,060 

60 

17 

22.9 

1,363 

21 

13 

17.0  ' 

1,045 

112 

10 

21.1 

1,256 

98 

0 

46.2 

2,841 

31 

17 

19.6 

1,205 

98 

17 

41.0 

2,440 

69 

17 

31.8  1 

1,955 

54 

25 

39.6 

2,356 

50 

17 

3a7, 

2,380 

28,810 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
correction. 

OWENS  RIVER  DRAINAGE  BASIN. 

Owens  River  has  its  source  in  the  Sierra  Nevada,  in  eastern  California,  and  flows  southeast- 
ward, parallel  with  this  range,  finally  discharging  its  waters  into  Owens  Lake.  This  basin 
has  a  length  from  north  to  south  of  approximately  150  miles  and  a  width  of  from  20  to  25 
miles.  It  lies  between  the  Sierra  Nevada  on  the  west  and  the  White  Mountains  on  the  east. 
Practically  the  entire  flow  of  this  river  is  derived  from  the  Sierra  Nevada,  as  it  drains  the 
eastern  slope  of  this  range  from  Mount  Lyell,on  tlxenorth,toa  point  some  distance  below 
Mount  Whitney,  on  the  south.  The  White  Mountains  furnish  no  water  for  this  stream  except 
in  times  of  very  heavy  rain  storms,  which  seldom  occur  on  this  range.  Numerous  tributa- 
ries enter  Owens  River  from  the  west,  which  have  their  sources  in  the  high  elevations  of  the 
Sierra  Nevada,  extending  from  the  northern  to  the  southern  limits  of  this  basin.  The  topog- 
raphy of  that  portion  of  the  Sierra  Nevada  which  is  drained  by  this  stream  is  extremely 
rough  and  precipitous,  the  mountains  rising  abruptly  from  Owens  Valley  to  elevations  of 
13,000  to  14,000  feet.  The  rock  formation  is  of  granite,  with  very  little  soil  covering,  and 
sparse  timber  growth.  Numerous  lakes  and  marshes  lie  in  the  upper  reaches  of  this  portion 
of  the  drainage  basin.  Owens  River,  a  short  distance  below  its  source,  enters  a  flat,  swampy 
country  known  as  Long  Valley,  where  a  considerable  quantity  of  its  flow  is  used  for  the  irri- 
gation of  meadow  lands  for  stock  raising.  This  water  returns  to  the  river  channel  at  the 
lower  end  of  Long  Valley,  where  the  stream  enters  a  deep,  narrow  gorge  with  heavy  grade. 
As  the  river  breaks  from  this  canyon  it  enters  Owens  Valley,  through  which  it  flows  for  about 
80  miles,  finally  discharging  into  Owens  Lake.  The  gaging  station  at  Round  Valley  is  located 
at  the  lower  end  of  this  canyon.  Below  this  point  numerous  diversions  are  made  for  the  irri- 
gation of  land  in  Owens  Valley,  where  the  soil  is  extensively  cultivated,  and  large  areas  are 
used  for  raising  hay  and  grain.  This  country  is  particularly  adapted  to  stock  raising,  which 
is  carried  on  to  a  large  extent  throughout  the  valley.  There  are  numerous  opportunities 
for  the  construction  of  storage  reservoirs  within  this  basin,  both  on  the  main  stream  and  on 
the  upper  reaches  of  its  tributaries,  though  none  have  been  constructed  as  yet.  The  pre- 
cipitation is  extremely  light  within  the  area  of  the  basin,  except  on  the  high  elevations  of 
the  Sierra  Nevada,  where  there  is  a  heavy  fall  of  snow.  The  melting  of  the  snow  in 
spring  and  summer  feeds  the  numerous  tributaries  of  this  river,  insuring  a  continued  flow 
throughout  the  year. 

The  results  of  data  collected  in  Owens  River  Valley  are  contained  in  Water-Supply 
Paper  No.  177,  which  presents  the  results  of  all  the  hydrographic  data  collected  in  the  Stat© 
of  California  during  1905. 
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MINOR  GREAT  BASIN  DRAINAGE. 
PRINCIPAL  STREAMS. 

The  minor  Great  Basin  drainage  includes  large  areas  in  Oregon,  Nevada,  Utali,  and 
California,  in  which  the  water  supply  is  very  limited,  most  of  the  streams  being  intermittent. 

The  work  of  the  United  States  Geological  Survey  on  this  drainage  in  1905  covered  only 
the  collection  of  data  concerning  streams  in  Oregon,  which  are  here  classified  by  the  lakes 
into  which  they  flow,  as  follows:  Silvies  River,  discharging  into  Malheur  Lake ;  Silver  Creek, 
into  Harney  Lake;  Silver  Creek,  Bridge  Cre«k,  and  Bear  Creek,  into  Silver  Lake;  Summer 
Lake  and  Ana  River,  into  Summer  Lake;  and  Chewaucan  River,  into  Abert  Lake. 

MALHEUR  LAKE  BASIN. 
MALHEUR  LAKE  AT  THE  NARROWS,  OREGON. 

This  station  was  established  May  14,  1903.  It  is  located  at  the  highway  bridge  across 
The  Narrows.  The  station  is  maintained  for  the  purpose  of  obtaining  data  in  regard  to 
the  fluctuations  of  the  lake,  which  has  no  outlet. 

The  gage  is  a  1  by  4  inch  board,  10  feet  long,  fastened  to  a  telegraph  pole.  It  is  read 
from  the  bridge  once  each  week  by  R.  J .  Haines,  the  postmaster.  The  bench  mark  is  a  United 
States  Geological  Survey  standard  iron  bench-mark  poet,  set  at  the  east  end  of  the  bridge, 
on  the  south  side  of  the  road,  near  the  fence  and  about  200  feet  from  the  gage;  its  elevation 
is  8.20  feet  above  the  zero  of  the  gage  and  4,088  feet  above  sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  429:  133,  pp  344-34.5. 
Gage  heights:  100,  p  430;  133,  p  34.5. 

Gage  height,  in  feet,  of  Malheur  Lake,  at  The  Narrows,  Oregon,  for  1905. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2 

... 

2.7 

4 

3.0 

5 ; 

5.0 

7 

3.45 

8 

5.65 

0 

4.0 

2.65 

11 

2.9 

12 

4.8 

1 

14 

3.3 

15 



5.5 

10 

5.7 

3.85 

2.65 

18 

2.8 

19 

4.6 

21 ' 

3.2 

22 

5.35 

23... 

3.6 

25 

2.75 

26 



4.4 



28 1 

3.1 

2J '  . 

5.2 

30 

3.5 



« 

Digitized  by 


Google 


122 


STREAM    MEASURKMFNTi^    IN    1905,   PART    XII. 


HIIA'IES  IITVER  NEAR  SII.VIE8,  OREG. 

Silvies  River  rises  at  Soda  Spring,  in  southern  Grant  County,  Oreg.,  flows  southwest, 
then  southeast,  and  discharges  into  the  north  end  of  Malheur  Lake. 

A  temporary  station  w^as  established  near  Silvies,  Oreg.,  May  8,  1903,  and  gage  heights 
were  read  by  John  Craddock  from  May  8  to  June  26,  1903.  One  discharge  measurement 
was  made  at  the  temporary  station.  June  16,  1903,  a  permanent  gage  was  established 
at  the  proposed  dam  sit«  one-half  mile  below  the  temporary  gage,  2  miles  west  of  the  stage 
road,  and  three-fourths  of  a  mile  below  the  mouth  of  Trout  Creek.  There  is  a  dam  IJ 
mile  upstream. 

The  channel  is  straight  for  150  feet  above  and  200  feet  below  the  station.  The  right 
bank  is  low,  and  will  overflow  at  high  wat^r  for  a  considerable  distance ;  the  left  bank  is 
high  and  rocky,  and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  g^vel, 
is  free  from  vegetation,  and  shifts  somewhat.  All  the  water  pa.sses  beneath  the  cable  at 
all  stages. 

Discharge  measurements  are  made  from  a  five-eighth  inch  galvanized-iron  cable,  with  a 
span  of  494  feet,  located  75  feet  downstream  from  the  gage.  It  is  supported  in  the  center. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire,  29  feet  from  the  cable  support. 

The  gage  is  an  inclined  2  by  6  inch  plank  on  the  left  bank.  No  bench  marks  have  been 
established. 

This  station  was  not  maintained  regularly  during  1905,  but  a  few  discharged  measure- 
ments were  made  when  measurements  were  made  at  Bums,  a  station  on  the  same  stream 
below  this  point. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey. 

Description:  100,  p  434:  133,  pp  345-^46. 
Discharge:  100,  p  434;  133,  p  346. 
Discharge,  monthly:  100,  p  436;  133,  p  348. 
Gage  heights:  100,  p  435;  133,  p  347.        • 
Rating  table:  100,  p  435;  1.33,  p  347-348. 

Discharge  mea»itremenUi  of  Silines  River,  near  Silvies,  Oreg.,  in  1905. 


Date. 


March  23... 

April  13 

April  26.... 

May  25 

October  24. 


llydrographer. 


M.  L.  Lewis. 

do 

do 

do 

do 


Width. 


Feet. 
47 
47 

48 
43 

18 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 

Feet  per 
second. 

Feet. 

Second- 
feel. 

174 

0.96 

4.55 

166 

165 

.95 

4.65 

156 

178 

1  08 

4.82 

193 

135 

.70 

3.90 

94 

6.5 

.63 

2.00 

4.1 

SIL.VTKS  RIVER  XKAR  BURNS,  OREG. 

This  station  was  established  as  a  temporary  station  May  10,  1903,  and  was  made  per- 
manent August  14,  1903.  A  new  gage  and  a  cable  for  discharge  measurements  were 
installed  January  19,  1904.    The  station  is  located  about  10  miles  alx>ve  Burns,  Oreg. 

The  channel  is  straight  for  75  feet  above  and  below  the  cable.  The  right  bank  is  low, 
and  is  liable  to  overflow  for  a  considerable  dLstanc*.  Tlie  left  bank  is  high  and  rocky,  and 
will  not  overflow.  Both  banks  have  be^n  cleared  of  brush.  At  the  gage  the  bed  of  the 
stream  is  composed  of  clean  sand  and  gravel.  There  is  but  one  channel  at  low  water;  at 
high  stages  there  are  two  or  more  channels.  All  the  waters  passes  beneath  the  cable  at 
all  stages. 

Discharge  measurements  are  made  from  a  five-i'ighths  inch  galvanized-iron  cable,  with  a 
span  of  390  feet,  located  at  Lanipshir's  place,  1  mile  above  the  gage.  In  addition  to  the 
timber  supports  at  the  ends,  the  cable  is  supported  at  a  point  167  feet  from  the  initial 
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point  for  soundings  by  a  tree  10  inches  in  diameter.  The  initial  point  for  soundings  is 
the  zero  of  the  tagged  wire,  22i  feet  from  the  lower  end  of  the  tumbuckle.  At  low  water, 
when  the  current  is  sluggish,  discharge  measurements  are  made  by  wading. 

The  gage,  which  is  read  once  each  day  by  Leonia  Parker,  is  located  10  feet  below  the 
bridge  near  Parker's  house.  It  is  in  two  sections,  both  consisting  of  2  by  6  inch  timbers 
supported  by  a  frame  secured  to  the  bank.  The  lower  section  is  inclined  and  reads  from 
2  to  12.6  feet ;  the  upper  section  is  vertical  and  reads  from  12.7  to  17  feet.  The  new  gage  has 
the  same  datum  as  the  old  one  which  it  replaced.  The  bench  mark  is  the  highest  point  of  a 
large  rock  on  the  right  bank,  directly  across  the  river  from  the  gage,  from  which  it  is  135 
feet  distant;  elevation  above  zero  of  gage,  19.76  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  431-432:  133,  pp  348-349. 
Discharge:  100,  p  432;  133,  p  349. 
Discharge,  monthly:  100,  p  433;  133,  p  .151. 
Gage  heights:  100,  pp  432-433;  133,  p  3.50. 
Rating  table:  100,  p  433;  133,  p  351. 


Discharge  measurements  of  Silvies  River  near  Bums, 

Oreg.f  in 

1905. 

Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gafl:e 
height. 

Dis- 
charge. 

March  21 

M.  L.  I^ewis 

Feet. 
56 
55 
55 
57 
28 
25 

Sauare 

476 
406 
438 
520 
22 
17 

Feet  per 
second. 

0.95 

.87 

.80 

.36 

.89 

.78 

Feet. 
7.55 
7.70 
6.65 
4.75 
2.54 
2.40 

Second- 
feet. 

450 

April  11 

.do...                                           .  . 

405 

April  25 

..     .do.           ..      

352 

May  17a 

do 

190 

July  18 

Ivan  Landes 

20 

October  3 

M.  L.  Ixjwis 

13.4 

o  Watfr  at  cable  backod  up  by  dam  one-half  mile  bolow,  but  no  effect  on  gag<i  height. 
Daily  ijage  height ,  infect,  of  Silvies  River  near  Burns,  Greg.,  for  1005. 


Day. 

Jan. 

Feb. 

Apr. 

May. 

Jane, 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

3.5 
3.9 
3.4 
3.3 
3.1 
2.9 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

0.8 

6.6 

6.3 

6.25 

6.2 

6.0 

5.9 

5,2 

5.3 

5.4 

.5.6 

5.6 

5.6 

5.5 

5.0 

4.9 

4.8 

4.4 

4.2 

4.2 

4.2 

4.2 

4.2 

3.8 
3.8 
3.9 
3.9 
3.9 
3.9 
3.9 
3.8 
3.8 
3.8 
3.' 
3.5 
3.4 
3.4 
3.4 
3.3 
3.3 
3.2 
3.2 
3.0 
3.0 
2.9 
2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.5 

2.5 

2.55 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.35 

2,35 

2.35 

2.3 

2.3 

23 

2.3 

2.3 

2.3 

2.;i 

2.3 
2.3 
2.3 
2.3 
2,3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2,3 
2.3 
2.3 
2.3 
2-3 
2.3 
2.3 
2.3 

2.4 
2,4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2,4 
2,4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.6 
2.5 
2.5 
2,5 
2.5 
2.5 
2.6 
2.5 
2.6 
2.5 
2.5 
2.5 
2.55 
2.55 
2.  .55 

2.r>5 

2.65 

2.5.5 

2.55 

2.5 

2.5 

2.5 

2.5 

2.5 

2. 

2.5 

3..   . 

2.6 

4.......... 

2.5 

5 

2.5 

6 

2.5 

7 

2.5 

8  .          - 

1 

2.5 

9 

8.3 

8.0 

7.75 

7.35 

7.15 

7.05 

6.65 

6.65 

6.9 

7.0 

7.0 

7.0 

7.2 

7.3 

7.15 

2.5 

10 

2.5 

11 

2.5 

12 

2.5 

13 

2.5 

14 

2.5 

15.......... 

2.5 

16 

2.5 

17 

2.45 

18... 

2.45 

19 

2.4 

20 

2,4 

21 

2.4 

22... 

2.4 

23 



2.4 
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Daily  gage  height,  in  feet,  of  Silvies  River  near  Bums,  Greg.,  for  1905 — Continued. 


Day. 


24.. 
25. 
26. 
27. 
28. 
29. 
30. 
31.. 


Jan. 


Feb.    '    Apr.    \  May.   I  June.      July.       Aug.    I   Sept.       Oct. 


2.9 

2.9  I 
2.9  I 


7.0 
7.2 
7.3 
7.  .5 
7.^ 
7.3 
6.8 


4.1 
4.1 
4.0 
4.0 
3.9 
3.8 
3.8 
3.8 


I 


2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 


2.55 

2.3 

2.5 

2.3 

2.4 

2.3 

2.4 

2.3 

2.4 

2.3 

2.4 

2.3 

2.4 

2.3 

2.4 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 


Oct. 

Nov. 

Dec. 

2.4 

2.5 

2.4 

2.45 

2.5 

2.4 

2.5 

2.5 

2.4 

2.5 

2.5 

2.4 

2.5 

2.5 

2.4 

2.5 

2.5 

2.4 

2.5 

2.5 

2.4 

2.5 

2.4 

Note.— lee  eonditionn  are  known  to  exist  frequently  during  the  winter  months. 
Station  rating  table  for  Silvies  Rimr  near  Burns,  Greg.,  from  January  1  to  December  31, 1906. 


Gage 
height. 

Discharge. 

he'igll 
Feet. 

Discharge. 

1 

Gage 
height. 

Discharge. ' 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

2.30 

9 

1        3.90 

116    1 

5.40 

242 

6.90 

376 

2.40 

13 

4.00 

124    ! 

5.50 

250 

7.00 

385 

2.50 

18 

4.10 

132 

5.60 

259 

7.10 

384 

2.60 

23 

4.20 

140 

5.70 

268 

7.20 

404 

2.70 

29 

4.30 

148 

5.80 

277 

7.30 

414 

2.80 

35 

4.40 

156    ! 

5.90 

286 

7.40 

424 

2.90 

42 

4.50 

165    1 

6.00 

295 

7.50 

434 

3.00 

49 

4.60 

173    i 

6.10 

304    , 

7.60 

444 

3.10 

56 

4.70 

181 

6.20 

313 

7.70 

454 

3.20 

63 

4.80 

190    i 

6.30 

322    1 

7.80 

464 

3.30 

70 

4.90 

198 

6.40 

331 

7.90 

474 

3.40 

77 

5.00 

207 

6.50 

340 

8.00 

484 

3.50 

85 

5.10 

216    1 

6.60 

349 

8.10 

494 

3.60- 

92 

5.20 

224 

6.70 

358 

8.20 

504 

3.70 

100 

5.30 

233 

6.80 

367 

8.30 

514 

3.80 

108 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  six  dlschai^ 
measurements  made  during  the  year.    It  is  well  de&ned  between  gage  heights  2.4  feet  and  7.5  feet. 

Estimated  monthly  discharge  of  Silvies  River  near  Bums,  Greg.,  for  1905. 


Month. 


January  (17  days). 

Febniary  1-6 

April  9-30 

May 

June 

July 

August 

Septenil)er 

October 

Noveml)er 

December 


Discharge  in  second-feet. 


Maximum.   Minimum. 


116 

42 

514 

367 

116 

35 

13 

13 

18 

20 

18 


The  period. 


29 
42 
353 
108 
35 
13 


Mean. 


47.7 
42.0 

408 

205 
73.8 
22.9 
10.2 
9.1 
14.0 
18.5 
16.7 


Total  in 
acre-feet. 


1,606 

500 

17,800 

12,fi00 

4,391 

1,408 
627 
542 
861 

1,101 
965 


I 


42,400 


Note.— Open-channel  rating  table  applied  to  the  winter  months  without  correction.    January  and 
February  estiraate.s  subject  to  cousiderablc  e/ror. 
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HARNEY  LAKE  BASIN. 
SILVER  CREEK,   NEAR  RILEY,   OREG. 

Silver  Creek  rises  in  the  extreme  northwestern  part  of  Hamey  County,  Oreg.,  and  flows 
southeastward  into  the  north  end  of  Hamey  Lake. 

The  gaging  station  was  established  April  19,  1904.  It  is  located  12  miles  above  Riley, 
Oreg.,  on  the  Bums-Shaniko  stage  line,  and  is  6  miles  below  the  proposed  reservoir  site  on 
Silver  Creek. 

The  channels  are  straight  for  about  80  feet  above  and  50  feet  below  the  station.  There  are 
three  channels  at  high  water  and  four  or  more  at  extreme  floods.  Both  banks  are  low,  cov- 
ered with  sagebrush,  and  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  sandy 
clay,  is  free  from  vegetation,  and  is  shifting. 

Discharge  measurements  are  made  from  the  three  bridges  over  the  three  channels  of  the 
stream,  in  the  line  .with  the  gage,  and  at  high  stages  an  additional  slough  is  measured  by 
wading.  The  initial  point  for  soundings  is  the  west  end  of  the  floor  at  each  of  the 
bridges. 

The  gage,  which  was  read  during  1905  by  R.  M.  Cantrell  and  Miss  Amy  Bradford,  is  located 
at  bridge  No.  3,  crossing  the  east  or  main  channel  of  the  creek.  It  is  a  plain  stafl"  gage, 
attached  vertically  to  timbers  on  the  lower  side  of  the  bridge  at  the  left  bank.  From  April 
19  to  September  10, 1904,  when  the  permanent  gage  was  established,  readings  were  obtained 
by  measuring  down  to  the  water  surface  from  a  mark  on  the  bridge  floor  with  a  rod  so  gradu- 
ated as  to  give  gage  readings  direct.  The  bench  mark  is  a  United  States  Geological  Survey 
standard  iron  bench-mark  post  on  the  north  side  of  the  road  in  front  of  the  house  of  the 
observer.  It  is  20. 1 9  feet  above  the  zero  of  the  gage  and  4 ,345  feet  above  sea  level,  datum  H. 
The  top  of  the  floor  of  bridge  No.  1  at  the  21-foot  mark  is  4,339.87  feet  above  sea  level  and 
15.06  feet  above  the  zero  of  the  gage.  The  top  of  the  floor  of  bridge  No.  2  at  the  20-foot 
mark  is  4,338.69  feet  above  sea  level  and  13.88  feet  above  the  zero  of  the  gage.  The  top  of 
the  floor  of  bridge  No.  3  at  the  30-foot  mark  is  4,339.81  feet  above  sea  level  and  15.00  feet 
above  the  zero  of  the  gage. 

A  description  of  this  station,  gage  height,  and  discharge  data,  and  rating  table  are  con- 
tained in  Water-Supply  Paper  No,  133  of  the  United  States  Geological  Survey,  pp.  352-354. 

Discharge  meastiremerUs  of  Silver  Creek  near  Riley  ^  Oreg.j  in  1906. 


Date. 


March  14... 
March  15... 

April  6 

April  !«.... 
April  23.... 

May  23 

July  21 

October  13. 


Hydrographer. 


M.L.Lewis 

do 

do 

do 

....do 

....do 

King  and  Landes . 
M.L.Lewis 


Width. 


Feet. 

54 

64 

48 

45 

40 

32 
4.5 
2.0 


Area  of 
section. 


Sauare 
feet. 

135 

132 

114 

86 

81 

44 

1.2 

.73 


Mean 
velocity. 

Gafl:e 
height. 

Feet  per 
second. 

Feet. 

1.33 

8.20 

1.25 

8.10 

1.26 

7.70 

1.24 

7.00 

1.29 

6.90 

.83 

5.65 

1.33 

4.45 

1.30 

4.50 

Dis- 
charge. 

Second- 
feel. 

179 

165 

144 

107 

105 

36 

1.6 

.95 
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DaVy  gage  height,  in  feet,  of  Silver  Creek  near  RHeyy  Greg,  j  for  1905. 


Day. 

Jan. 
5.0 

Feb. 

5.4 
5.4 
5.4 
5.4 
5.3 

Mar. 

5.S 
6.0 
6.0 
6.0 
6.1 

Apr. 

May. 

June. 

J.  3 

5.25 

5.25 

5.25 

5.26 

5.25 

5.2 

5.2 

5.2 

July. 
4.75 

Oct. 

Dt^. 

I 

2 

6.9 
7.0 

7.1 
7.2 
7.7 
7.8 
7.9 
7.9 

7.5 
7.2 
7.1 
7.0 
6.9 
6.8 

6.7 

6.7 

7.0 

6.9 

6.95 

6.9 

6.8 

7.0 

7.05 

6.9 

6.8 

6.7 

6.8 

6.65 

6.6 

6.55 

6.5 

6.4 

6.45 

6.45 

6.4 

6.4 

6.2 

6.0 

5.8 
5.8 
5.8 
5.8 
5.7 
5.7 

5.6 

5.55 

5.5 

5.45 

5.45 

5.45 

5.3 
5.3 
5.3 

3.75 

4.2 

4.45 

4.4 

4.3 

4.45 

4.7 

3 

4 

5 

6 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

4.7 

4.7 

4.7 

4.7 

4.65 

4.6 



7 

8 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

6.8 
6.6 
7.0 
7.0 
7.5 
7.9 

9 

10 

5.0 
5.0 
5.0 
5.0 
6.7 
9.0 

11 

12 

5.2 
5.1 
5.0 
5.0 
5.0 
5.0 

13 

' 

14 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

8.2 
8.1 
8.0 
8.8 
8.9 
8.5 

1 

15 

1 

16 

1 

17                              .   . 

6.4 
6.3 
6.0 
6.0 
5.8 
6.8 

18 

' 

19 

4.95 

4.95 

4.95 

4.9 

4.9 

4.9 

20 

21 

7.8 
7.7 
7.0 
7.4 
6.4 
6.0 

8.1 
8.0 
7.9 
7.8 
7.5 
7.5 

22 

23 

24 

8.6 
7.7 
6.4 
6.4 
6.0 
5.8 

25 

5  1 

26 

4.9 

4.85 
4.85 
4.85 
4.85 

5.1 

27 

5.1 

28 

6.2 

7.4 

7.4 
6.8 
6.7 

5.1 

29 

5.1 

30 

51 

31 

5.5 



■), 

Station  rating  table  for  Silver  Creek  near  Riley,  Greg.,  from  January  1  to  December  31,  1905, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

I     Gage 
height. 

Discharge. 

Gaee 
j   height. 

Discharge. 

Feet. 

Second-feet. 

1     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

4.20 

0.0 

5.40 

26 

6.60 

-     83 

7.70 

145 

4.30 

.2 

5.50 

30 

6.70 

89 

7.80 

151 

4.40 

.6 

5.60 

34 

6.80 

94 

1        7.90 

157 

4.50 

1.0 

5.70 

38 

6.90 

99 

8.00 

163 

4.(iO 

3 

5.80 

42 

7.00 

105 

8.10 

169 

4.70 

6 

5.90 

47 

7.10 

111 

8.20 

175 

4.80 

8 

6.00 

52 

7.20 

116 

8.30 

181 

4.90 

11 

6.10 

57 

7.30 

122 

8.40 

188 

5.00 

14 

6.20 

62 

7.40 

127 

8.50 

195 

5.10 

17 

6.30 

67 

7.50 

133 

8.60 

202 

5.20 

20 

6.40 

73 

7.60 

139 

8.70 

209 

5.30 

23 

6.50 

78 

I'loTE.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  dischai^ 
pieasurements  made  during  1905,    U  is  well  deflued. 
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Estimated  vionthly  discharge  of  Silver  Creek  near  Rileij,  Oreg.,for  1905. 


January . . 
February. 

March 

April 

May 

Juno 


Discharge  In  st'cond-feet. 
Maximum. !  Minimum.      M«^an. 


230 

14 

151 

14 

223 

47 

157 

89 

94 

23 

23 

10 

58.8 
41.9 

128 

110 
51.0 
15.5 


The  period - 


Total  in 
acre-feet. 


3,016 
2,327 
7,870 
6,545 
3,136 
922 


24,020 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without  cor- 
rection. Discharge  interpolated  on  days  when  gage  was  not  reaa.  Records  fragmentary  after  July  8, 
as  there  was  no  regular  ob8er\'er.    Creek  was  dry  in  August,  September,  and  the  greater  part  of  July. 

vSILVER  LAKE  BASIN. 
sil.>':er  creek  near  silverlake,  oreg. 

Silver  Creek  rises  in  the  western  part  of  Lake  County,  Oregon,  flows  northward  to  Pauline 
Lake  and  Marsh,  then  turns  abruptly  to  the  southeast  and  enters  Silver  Lake. 

The  gaging  station  was  established  December  29,  1904.  It  is  located  0.9  mile  above  the 
county  bridge,  1.6  miles  southwest  of  Silver  Lake,  Oreg. 

The  channel  is  straight  for  100  feet  above  and  75  feet  below  the  cable.  Both  banks  are 
high,  rocky,  clean,  and  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  rock 
and  gravel,  is  free  from  vegetation,  and  is  permanent.  There  is  but  one  channel  at  all  stages. 
The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire, 
directly  at  the  gage.  The  initial  point  for  soundings  is  9.2  feet  west  from  the  anchor  bolt  on 
the  east  end  of  the  cable. 

The  gage,  which  was  read  during  1905  once  each  day  by  Henry  Egli,  is  an  inclined  staff, 
set  on  the  right  bank.  The  bench  mark  Ls  a  copper  bolt  cemented  in  the  solid  rock  on  the 
east  side  of  the  .stream,  43  feet  downstream  from  the  cable,  and  12  feet  from  the  edge  of  low 
water;  elevation  above  zero  of  gage,  8.12  feet. 

Discharge  measurements  of  Silver  Creek  near  Silver  Lake,  Oreg.,  in  1905. 


Date. 


January  21 

February  23 . . 

March  17 

Aprils 

May? 

May31 

June  14a 

August  7  b 

October  4  c 

October  24 d.. 
November  10 . , 
November  24 . 
December  21  f 


Hydrographer. 


I.  Landes. 
....do.... 

do.... 

....do.... 
-...do.... 
..-.do.... 
....do.... 
...-do.... 
....do.... 
....do.... 

do.... 

do.... 

....do 


Width. 

A  rea  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

21 

26 

0.98 

1.00 

22 

34 

1.50 

1.35 

21 

41 

1.82 

1.70 

22 

44 

2.26 

1.90 

24 

33 

1.45 

1.30 

21 

28 

1.24 

1.10 

18 

19 

1.30 

.99 

10 

9.2 

2.17 

.79 

10 

8.1 

1.83 

.74 

9 

9.8 

2. 12 

.74 

10 

9.9 

2.22 

.93 

9.5 

9.2 

1.59 

.73 

9.5 

8.3 

.95 

.60 

Dis- 
charge. 

Second- 
feet. 

25 

51 

74 

100 

48 

34 

24 

20 

14.8 

21 

22 

14.8 

7.9 


a  Measurements  made  about  16  feet  above  cable;  meter  on  rod. 
ft  Measurements  made  about  40  feet  above  cable;  meter  on  rod. 
c  Measurements  made  about  50  feet  above  cable;  meter  on  rod. 
d  Measurements  made  about  50  feet  above  cable;  me^iT  on  cable. 
<Jce  about  0  IncUea  thick, 
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Daily  gage  height y  in  fed,  cf  Silver  Creek  Tiear  Silver  Lake,  Oreg.,fr  1905. 


Day. 

Jan. 

1 

1.0 

1.0 

1.05 

1.0 
.95 
.95 

1.0 

1.0 

1.0 
.95 
.95 

1.25 

1.25 

1.5 

1.6 

1.5 

1.25 

1.2 

1.1 

1.0 

1.0 

1.0 

1.05 

1.45 

1.6 

1.35 

1.2 

1.2 

1.1 

1.05 

1.05 

2 

3 

4 

5 

6 

7 

8 

9..   .. 

10 

11 

12 

13 

14... 

15 

16 '. . . . 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Feb. 

Mar. 

.\pr. 

May. 

June.    July.     Ai 

«. 

Sept. 

Oct. 

Nov. 

Dee. 

1.0 

1.5 

1.5 

1.8 

1.05      0 

9         0 

8 

0.8 

0.75 

0.8 

0.8 

1.0 

1.7 

2.45 

1.65 

1.0 

85 

85 

.75 

.75 

.75 

.7 

1.0 

1.7 

2.4 

1.4 

1.1 

85 

8 

.75 

.75 

.75 

'' 

.95 

1.6 

2.4 

1.3 

1.2 

85 

8 

.75 

.75 

.75 

.7 

.^5 

1.5 

2.8 

1.4 

1.15 

8 

8 

.75 

.75 

.75 

.7 

.95 

1.85 

2.5 

1.3 

1.1 

75 

8 

.75 

.8 

.85 

.75 

.9 

1.8 

2.0 

1.3 

1.15 

7 

8 

.75 

.9 

.95 

.7 

1.3 

1.6 

1.95 

1.35 

1.2 

7 

8 

.75 

.85 

1.2 

.75 

1.2 

1.4 

1.7 

1.65 

1.1 

7 

8 

.75 

.85 

1.2 

.75 

1.1 

1.45 

1.75 

1.35 

1.05 

75 

8 

.75 

.8 

1.25 

.9 

1.0 

1.6 

1.6 

1.4 

1.05 

75 

75 

.75 

.75 

1.2 

1.0 

1.05 

1.55 

1.5 

1.7 

1.0 

8 

8 

.75 

.75 

1.2 

1.0 

1.05 

1.55 

1.75 

1.55 

1.0 

8 

8 

.75 

.75 

1.15 

1.05 

1.0 

1.5 

1.5 

1.4 

1.0 

8 

8 

.75 

.75 

.95 

1.0 

1.0 

1.4 

1.4 

1.3 

1.0 

8 

8 

.75 

.75 

1.05 

1.0 

1.0 

1.55 

1.4 

1.25 

1.0 

8 

8 

.75 

75 

.85 

1.0 

1.1 

1.7 

1.3 

1.25 

1.0    i 

8 

8 

.75 

.8 

.85 

1.0 

1.3 

1.5 

1.55 

1.25 

1.0 

8 

8 

.75 

.8 

.8 

1.0 

1.05 

1.5 

1.5 

1.2 

.9r> 

8 

8 

.75 

.75 

.8 

.85 

2.0 

1.65 

1.4 

1.15 

.95 

8 

85 

.75 

.75 

.85 

.85 

2.25 

1.55 

1.4 

1.2 

.95 

8 

85 

.75 

.75 

.75 

.8 

1.4- 

1.6 

1.5 

1.15 

.95 

8 

8 

.8 

.75 

.75 

.8 

1.8 

1.6 

2.0 

1.1 

.95 

8 

8 

.75 

.75 

..75 

.7 

1.4 

1. 75 

1.9 

1.05 

1.0 

8 

8 

.75 

.75 

.75 

.95 

1.2 

1.9 

1.85 

1.0 

.95 

8 

8 

.75 

.75 

.75 

1.1 

1.4 

2.4 

2.1 

.    1.1 

.95 

8 

8 

.75 

.75 

.7 

1.15 

1.6 

2.2 

1.85 

1.2 

.9 

8 

8 

.85 

.75 

.7 

1.0 

1.55 

1.7 

1.4 

1.2 

.9 

8 

8 

.8 

.75 

.7 

.9 

1.5 

1.65 

1.2 

.9 

8 

8 

.8 

.75 

.75 

.9 

1.4 

1.5 

1.15 

.9 

8 

8 

.75 

.75 

.75 

.9 

1.4 

1.1 

8 

.8 

.75 

1.15 

Station  rating  table  for  SUver  Creek  near  Silver  Lake,  Greg.,  from  January  1  to  December 

31, 1905. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Feft. 

Discharge.  1 
Second-feet. 

Gage 
height. 

Discharge. 

Gate 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.75 

15 

'        1.00 

27 

1.50 

62 

2.00 

107 

0.80 

17 

1.10 

33 

1.60 

70 

2.10 

119 

0.85 

19 

1.20 

39 

1.70 

78 

2.20 

131 

0.90 

21 

1.30 

46    > 

1.80 

87 

2.30 

143 

0.95 

24 

1.40 

54 

1.90 

97    ! 

2.40 

155 

Note.— The  above  table  is  applipable  only  for  open-channel  conditions.    It  is  based  on  12  disobaige 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  0.7  foot  and  2  feet. 
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Efttirrmted  monthly  discharge  of  Silver  Creek  near  Silver  Lake,  Oreg.,for  1905. 


Month. 

Dischai 
Maximum. 

rg<«  in  socond-ffet.         i 
i  Minimum.      Mean. 

Total  in 
acre-ft'et. 

January 

70 

24  1 

36.8 

2,2(:3 

February 

137 

21 
54 
4«i 

43.9 
73.9 
89.9 

2,438 

March 

13.5 

4,544 

April 

203 

5,349 

Mav 

87 

27 

47.2 

2,902 

June 

39 

21  ' 

27.8 

1,654 

July 

21 

13 

h^7 

1,027 

August 

1^ 

15 

17.  1  1 

1,051 

September 

10 

15 

15.4 

916 

Octol)er 

21 

15 

15.7 

9<5 

Noveml«r 

42 

13 

21.4 

1,273 

December 

36 

13 

21.  G 

1,328 

Thevear 

203 

13 

1           .'i.'i.  (i 

25.710 

Note.— Ict»  is  known  to  form  at  this  station  durmg  th«'  winter  months,  but  the  observer  failed  to 
not4?  the  length  of  time  that  ice  conditions  existed  during  1905.  The  open-channel  rating  table  was 
applied  to  the  winter  months  without  correction. 


BRIDGE  CREEK  NEAR  SHAVER  LAKK,  OREG. 

Bridge  Creek  rises  in  western  Lake  County,  Oreg.,  and  flows  northeastward  into  Silver 
Creek  near  the  town  of  Silver  Lake. 

The  gaging  station  was  established  January'21,  1905.  It  is  located  at  the  county  bridge 
2  mi.es  east  of  Silver  Lake,  Oreg. 

The  channel  is  straight  for  50  feet  above  and  80  feet  below  the  station.  Bo(h  banks 
are  low,  clean,  and  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  sand,  is  free 
from  vegetation,  and  is  pennanent.  There  is  but  one  channel  at  all  stages.  The  ( urrent 
is  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  wos*  end  of  the  bridge,  down- 
stream side,  and  is  marked  by  a  10-penny  nail  and  black  pain' . 

A  vertical  s'aff  gage,  which  was  read  on  o  each  day  during  1905  by  M.  S.  Henderson 
and  W.  D.  Robinett,  ii  driven  2  feet  into  the  !>ed  of  the  stream  and  spiked  to  projecting 
timbers  in  the  center  of  the  bridge  on  the  downstream  side.  The  l)ench  mark  is  a  copper 
bolt  cemented  in  a  large  bowlder  oii  the  east  side  of  the  stream  just  above  the  bridge; 
elevation,  9.73  feet  above  xero  of  gage. 

Discharge  measurements  of  Brixlge  Creek  near  Silver  Lake,  Oreg.,  in  1905. 


Date. 


lIydrograph«'r. 


,  Width. 


I  Ffft. 

January  24. .. .    I.  Lanrles 7 

February  22 do 7 

March  17  a do 7.5 

May  316 do 22 

June  15 do 22 

November  11 do i  3 

^ I  '  : 

«  Measuroment  niado  .30  ftvt  b«'low  bridge. 
''  Measurement  made  from  bridge. 

IRR  176— OG 9 


Area  of 
Si-ction. 

Mean     ' 
velocity. 

Ojige 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

1 
Feet. 

Srcond- 
Uet. 

3.2 

1.23 

2.05 

4.0 

2.(i 

1.04  1 

2. 1X5 

2  7 

2.8  1 

1.00 

2.00 

2  S 

12.4 

1.12  1 

2.  72 

13.9 

13. 2 

1.14 

2.79 

1.5.0 

.7 

1.14  , 

2.05  , 

.8 
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Daily  gage  height^  in  feet ^  of  Bridge  Creek  near  Silver  Lake,  Oreg.jfor  1905. 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan.  '   Feb. 


Mar.     Apr.  .  May.  '  June.  ]  July.     Aug.     Sept.     Oct.  .  Nov.     Dec. 


2.3 

2.3 

2.15 

2.2 

2.0 

2.1 

1.05 

2.05 

2.0 

2.0 

1.9 

2.1 

1.9 

2.0 

1.05 

1.95 


1.95 

1.95 ; 

2.0    j 

2.0    I 

1.8 

1.8 

1.85 

1.85 

1.85 

1.9 

1.9    I 

1.15  ! 

1.95  j 

1.95  ! 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 : 

1.95  I 

1.95 

2.3 

2.4 

2.  3 

2.3 

2.4 


2.4 

2.7 

2.2 

2.03 

2.45 

2.7 

2.2 

2.03 

2.4 

2.7 

2.2 

2.02 

2.4 

2.7 

2.15 

2.02 

2.4 

2.7 

2.1 

2.01 

2.4 

2.7 

2.'0 

2.02 

2.2 

2.7 

1.94 

2.01 

2.1 

2.7 

1.93 

2,01 

2.1     1 

2.7 

1.94 

2.01 

2.1 

2.75 

1.92 

2.01 

2.15 

2.75 

1.9 

2.01 

2.1     , 

2.8 

1.9 

2.01 

2.1 

2.8 

1.92 

2.01 

2.1 

2.8 

1.92 

2.02 

2.4 

2.75 

1.9 

2.02 

2.4 

2.7 

1.92 

2.01 

2.65 

2.7 

1.95 

2.01 

2.f^  1 

2.7 

1.98 

2.01 

2.()5  1 

2.6 

1.96 

2.02 

2.65 

2.55 

1.98 

2.02 

2.65 

2.5 

1.98 

2.02 

2.65 

2.5 

2.00 

2.01 

2.6 

2.4 

1.99 

2.01 

2.6  - 

2.4 

1 

1.98 

2.02 

2.55  j 

2.35 



2.0 

2.03 

2.6 

2.3 

1 

2.0 

2.03 

2.  (u'j 

2.3 

2.04 

2.03 

2.65 

2.25 

2.03 

2.02 

2.7 

2.2 

2.03 

2.03 

2.7 

2.2 

2.04 

2.03 

2.  7 

2.04 

2.03 : 

2.03 

2.1 

2.03  1 

2.02 

2.1 

2.04 

2.03 

1.9 

2.05 

2.03 

1.9 

2.06 

2.02 

1.9 

2.06 

2.a3 

1.9 

2.06 

2.03 

2.0 

2.04 

i03 

1.9 

2.04 

2.03 

1.9 

2.03 

2.03 

2.01 

2.04 

2.03 

2.01 

2.03 

2.03 

2.01 

2.04 

2.03 

2.1 

2.04 

2.03 

2.1 

2.03 

2.02 

2.1 

2.03 

2.03 

2.1 

2.02 

2.03 

2.3 

2.02 

2.03 

2.3 

2.02 

2.1 

2.3 

2.02 

2.1 

2.3 

2.02 

2.1 

2.4 

2.01 

2.1 

2.4 

2.01 

2.11 

2.4 

2.02 

2.11 

2.5 

2.02 

2.11 

2.5 

2.02 

2.1 

2.5 

2.01 

2.1 

2.6 

2.01 

2.1 

2.6 

2.02 

2.09 

2.6 

2.a3 

2.09 

2.6 

2.03 

2.6 

Note.     Fncreaso  in  gage 
ditions  DwemUT  17-31. 


h(?ight.s  .\pril  26  to  DecemlKT  31  cftusptl  by  backwater  from  a  dam.    Ice  con- 


Siation  rating  table  for  Briilqe  Creek  near  Silver  Lake,  Oreg.,from  January  1  to  April  £5, 

1005. 


hcitiht. 

Feit. 
1.^0 
1.90 


I  Discharge.      ^^^^       Discharge.      ^,}^^^;^       Discharge.  |    j^G|f^      Discharge! 


Sfcond-ffft. 
0.8 
1.2 


F((t. 
2.00 
2.10 


Srrond-ffft. 
2.8 
4.5 


Ffct. 
2.20 
2.30 


Sfcond-feet. 
6.3 
8.1 


Feet. 
2.40 


Second- feet. 
10.0 


Note.— The  above  tttl)le  i.s  applicable  only  tor  oi>on-channel  conditions.    It  is  bastnl  on  three  discbarge 
made  during  11X)5. 

Station  rating  table  for  Bridge  Creelc  near  Silver  Lake,  (>req.,from  April  20  to  December  31, 

liHK'). 


.;-^     I  Discharge. 


heigl 


(Inge 
lieight. 

.  Discharge 
Srcond-f(et. 

Gage 
height. 

Discharge 
Second-feet. 

Gage 
height. 

Discharge. 

Frrt. 

Ffft. 

Feet. 

Second-feet. 

2.20 

3.0 

2.50 

8.6     1 

2.80 

15.2 

2  ;» 

4.7 

2.<iO 

10.7 

3.00 

20.0 

2.40 

6.6 

2.70 

12.9 

I 

Feet.  Second-feet 

1.90  0.2 

2. 00  .6 

2.10  l.X 


Note.     The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  l)ased  on  three  discharge 
measurenH-nts  made  fiuring  HH).>. 
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Estimated  morUMy  discharge  of  Bridge  Creek  near  Silver  Lake^  Oreg.,for  1905. 


Month. 


Discharge  in  second-feet. 
I  Maximum.    Minimum.  J    Mean. 


Total  in 
acre-feet. 


January  21-31 

February  1-19,  24-28. 

March 

AprU 

May 

June 

Jul5rl-6 

August  7-31 

September 

October 

November 

December  a 


8.1  I 
10.0  I 

2.8  j 

6.6 
12.9  I 
15.2 

3.0  j 
.8 

.9 

1.5  I 
1.3  I 


2.0 
1.2 
1.2 
.8 
1.3 
3.0 
.6 
.2 
.6 
.6 


4.55 

4.33 

2.23 

2.53 

7.79 

10.6 

2.18 

.46 

.66 

.73 

.95 

1.00 


99 

206 

137 

151 

479 

631 

26 

23 

39 

45 

57 

61 


The  period . 


1,954 


a  Ice  conditions  Decemlx?r  17-31;  discharge  estimated,  1.3  seeond-feet. 
BEAR  CREEK  NEAR  SII.VER  LAKE,  OREG. 

Bear  Creek  rises  in  western  Lake  County,  Oreg.,  and  flows  northeastward  into  the  west- 
em  side  of  Pauline  Lake  and  Marsh. 

The  gaging  station  was  established  January  21,  1905.  It  is  located  at  the  county  bridge 
3  miles  northeast  of  Silver  Lake,  Oreg. 

The  channel  is  straight  for  60  feet  above  and  25  feet  below  the  station.  Both  banks  are 
low,  clean,  and  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  sand,  is  free  from 
vegetation,  and  is  shifting.  There  is  but  one  channel,  broken  at  high  wa'ter  by  the  two 
piers  of  the  bridge.     The  current  is  moderate. 

Discharge  measurements  arc  made  from  the  upstream  side  •f  the  bridge.  The  initial 
point  for  soundings  is  a  10-penny  nail  and  paint  mark  at  the  west  end  of  the  bridge,  upstream 
side. 

The  gage,  which  was  read  once  each  day  during  1905  by  Clifl"  Smith,  is  an  inclined  staff 
set  on  the  right  bank  about  6  feet  alx)ve  the  bridge.  The  bench  mark  is  a  copper  bolt 
cemented  in  the  solid  rock  80  feet  upstream  from  the  bridge  and  160  feet  west  of  the  west 
end  of  the  bridge;  elevation,  27.04  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Bear  Creek  near  Silver  Lake,  Oreg.,  in  1905. 


Date. 


llydrographer. 


Width. 


Xrva  of 
section. 


Januar>'  24 1.  Landes. 

February  23  a do 

March  17  6 do 

May  Jl  c do 

June  15 do 

August  7d do 

October  4 do 

October  24 ' do 

November  11 do 


Feet. 

11 
8 
27 
28 
11 
10 
10 


Square 
feet. 

4.G 

7.4 

5.1  I 

37.0  I 

25.0  I 

8.7 

7.0 

6.1 

6.4  : 


Mean 
velocity. 

Feet  per 
second.   I 

3.14! 

3.19  I 

2.31 

1.36 

1.88 


1.05 
1.06 


Gage 
height. 


Fett. 
4.15 
4.m 
4.0 
5  48 
o  25 
3.90 
3.85 
3.92 
4.a'i 


Dis- 
charge. 

Setond- 
feet. 

14.4 

23.6 

11.7 

50.0 

40.0 

6.3 

5.0 

6.4 

6.8 


I 


a  500  feet  below  bridge.      *>  400  feet  below  bridge,     c  100  feet  above  bridge,     d  300  feet  below  ])ridge. 
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Daily  gage  height,  iujeet,  of  Bear  Creek  near  Silver  Lake,  Greg.,  for  1906. 


Jnn.      Voh.      Mnr.      Apr.     May.    June.    July.     Aug.     8t»pt.     Oct.      Nov.     Dec. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 4.2 

22 4.2 

23 4.2 

24 4.4 

25 4.4 

26 4.2 

27 4.2 

28 4.1 

29 4.1 

30 4.1 

31 4.1 


4.1  3.C5 

4.1  4.3.'> 

4. 1  4. 55 

4.1  4.0 

4.1  4.0 

4. 1  3. 05 

4.1  3.  (-5 

4.1  3.95 
4.1     i     3.95 

4.1  3.95 

4.1  3.95 

4.1  3.95 

4.1  4.0 

4.1  4.0 

4.1  3.f!5 

4.1  4.0 

4.55  4.0 

4.55  4.0 

4.5  4.0 

4.S5  4.0 

5.0  4.0 

4.8  4.0 

4.G  4.  (.5 

4.4  3.05 

4.4  3.95 

4.0  3.95 

4.1  3.95 
4.0  3.95 

3.95 

3.85 

3. 75 


4.1 

4.0 

3.95 

3.-5 

3. 15 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.8.'-| 

4..S5 

4.S-» 

4. 85 

4.8 

4.8 

4.8 

4.8 

4.8 

4.75 

4.8 

4.95 

4.9 

4.9 

4.95 

4.75 

5.0    i 


5.0 

4. 1)5 

4.9 

4.9 

4.0 

4.05 

4.95 

5.05 

5.a5 

5.0 

4.95 

5.0 

4.05 

4.95 

5.05 

5.25 

5.05 

5. 15 

5. 15 

5.1 

5.0 

4.95 

4.9 

5.0 

5.1     , 

5.2 

5.4 

5.4 

5.4 

5.5 

5. 5     ' 


5.45 

5.4 

5.45 

5.45 

5.35 

5.25 

5.2 

5.4 

5.4 

5.4 

5.45 

5.45 

5.4 

5.. 3.5 

5.3 

5.2 

5.05 

5.05 

5.0 

4.95 

5.35 

5.35 

5.3 

5.3 

5.25 

5.2 

5.2 

5.3 

5.2.5 

5.a5 


5.05 

5.0 

4.95 

4.95 

4.9 

4.9 

4.9 

4.85 

4.8 

4.8 

4.8 

4.75 

4. 75 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 


3.9 

3.9 

3.85 

3.85 

3.8 

3.9 

3.9 

3.9 

3.85 

3.8.5 

3.8 

3.8 

3.8 

3.8 

3.8 

3.85 

3.85 

3.8.5 

3.8.5 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 


3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.  75 
3.75 
3.75 
3.75 
3.75 
3.75 
3.75 


3.85 

3.85 

3.85 

3.85 

3.85 

3.85 

3.95 

3.95 

3.95 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 


3.9 

3.9     I 

3.9 

3.9 

3.6    I 

3.6 

3.8 

3.95 

4.1 

4.1     I 

4.1 

4.0 

4.0 

3.9 

3.9 

3.9 

3.9 

3.85 

3.75 

3.7 

3.7 

3.6 

3.6.5 

3.7 

3.7 

3.85 

3.85 

3.9 

3.9 

3.9 


3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.7 

3.65 

3.65 

3.7 

3.85 

3.9 

3.95 

3.95 

3.95 

4.0 

4.0 

4.1 

4.1 

4.0 

3.6 

4.0 

4.6 

4.6 

4.2 

4.2 

4.2 

4.2 


Note.-  Incrp«so<|  gage  heights  ,\pril  14  to  July  19  caused  by  back  water  from  dam.  Dam  re:noved 
July  20.     Ice  conditions  lust  half  of  Dcce.uher. 

SUMMKR   LAKE  BASIN. 
ANA  KrVKU  NEAH  Sl.MMEK  LAKE,  OREG. 

Ana  River,  which  discharges  into  the  north  end  of  Summer  Lake,  has  its  source  in  five 
large  springs  of  ahnost  constant  flow  and  temperature  throughout  the  year.  The  river  is 
about  .5  miles  long. 

The  gaging  stati()n  was  eslahllshed  March  28,  1905.  It  is  located  in  the'NW.  J  SE.  i  sec. 
6,T.  3()  S.,  R.  17  Iv,  near  Sumnu'r  Ijake,  Oreg. 

The  channel  is  straight  for  fX)  feel  alM)ve  and  below  the  station.  Both  banks  are  clean 
and  do  not  overflow.  The  bed  of  tlie  stream  is  composed  of  blue  clay  and  is  fairly  per- 
manent. There  is  but  oi:e  channel  at  ail  stages.  The  current  is  swift.  Gage  readings  may 
be  alTected  somewhat  by  backwater  from  the  l.ike  and  a  temporary  irrigation  dam. 

Discharge  measurciiieiits  are  made  from  a  foot  log  near  the  gage.  The  initial  fK)int  for 
soundings  is  the  Qi\)iv  of  the  water  on  the  right  bank  of  the  river,  and  is  marked  on  the 
foot  log. 

A  vertical  stall'  gage,  on  wliich,  during  190.5,  observations  were  made  at  irregular  intervals 
by  t!ie  hydrugrapher,  is  set  at  the  right  bank  of  the  river.  The  liench  mark  is  a  GO-penny 
nail  in  the  ba.se  of  a  large  yellow  pine  a  short  distance  above  the  gage;  elevation  above 
zero  of  gage,  11.84  feet. 
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Discharge  measurements  of  Ana  River  near  Summer  Lal-e,  Oreg.,  in  1905. 


Date. 

Ilydrographer. 

Width. 

1 

Area  of 
section. 

Square 
feet. 

Mean 
velocity. 

Feet  per 
second. 

Gage 
height. 

Feet. 

Dis- 
charge. 

I    Feet. 

Second- 
feet. 

March  28.... 

. .    I.  Landes 

1          27 

54 

2.72 

3.:j0 

148 

April  6 

«lo. .. 

1          27 

54 

2.73 

3.50 

149 

June  8 

do... 

1          27 

61 

2.41 

a  3. 68 

148 

a  Gage  height  affected  by  irrigation  dam. 

ALBERT  LAKE  BAvSIN. 
CHEWAUCAN  RIVER  AT  PAISLEY,  OREG. 

Chewaiicar  River  rises  in  south-<'entral  Lake  County,  Oreg.,  flows  northwest,  then 
northeast,  and  then  southeast,  and  discharges  into  the  south  end  of  AU^rt  Lake.  The 
changes  in  course  are  very  ahrupt. 

The  gaging  station  was  estabhshed  Januar}'  4,  1905.  It  is  located  one-half  mile  above 
Paisley,  Oreg. 

The  channel  below  the  station  is  straight;  above  the  station  it  is  slightly  curved  for  75 
feet  and  beyond  this  point  there  are  rapids.  The  right  bank  is  low,  but  it  overflows  only  a 
little,  there  being  no  water  beyond  the  cable  except  in  very  unusual  floods.  The  left  bank 
is  high,  is  composed  of  clean  gravel,  and  does  not  overflow.  The  bed  of  the  stream  is  of 
gravel,  is  free  from  vegetation,  and  is  permanent.  There  is  but  one  channel  at  all  stages. 
There  is  a  low  dam  250  feet  below  the  cable,  but  it  does  not  back  the  water  up  at  the 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wii-e,  and  stay  wire, 
60  feet  below  the  gage.  The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire,  7.1 
feet  from  the  clip  to  which  the  wire  is  attached  at  the  left  bank. 

The  gage,  which  was  read  once  each  day  during  1905  by  George  Reed  and  Miss  Lulu 
Banister,  is  a  vertical  rod  attached  to  a  tree  on  the  right  bank.  The  bench  mark  is  a 
60-penny  spike  in  a  notch  in  the  base  of  a  large  cottonwood  tree  on  the  right  bank,  22.5 
feet  upstream  from  the  cable;  elevation,  7.09  feet  above  zero  of  gage. 

Discharge  nicasnreinents  of  Cheunucan  Riv^r  at  Paisley f  Oreg.,  in  1905. 


Date. 


Ilydrographer. 


I  Width. 


I  Fret. 

January  5° I.  Landes 35 

February  26. do 34 

March  22 do 36 

April  5 do |  37 

May  11 do 39 

June  4 do 40 

July  4 do 1  32 

July  26 do 32 

September  28 do I  32 

November  3 do 32 

November  22... do 32 


a  Slush  ice  running  in  river. 


Area  of  , 
section. 

Mean 
velocity. 

Gage 
heigfit. 

Di.s- 
charge. 

Square 
feet. 

64  , 

Feet  per 
second. 

.80 

Feet. 
4.15 

Second- 
feet. 

51 

69  ' 

1.48 

4.20 

102 

75 

1.79 

4.45 

135 

86 

2.14 

4.65 

183 

93  1 

2.28 

4.72 

213 

111  ' 

2.77 

5.12 

3(J8 

50  i 

.HTy 

3.80 

42 

37  1 

.61 

3.57 

23 

47 

.»> 

3.67 

41 

42  1 

.m 

3. 57 

29 

54 

.78 

3.72 

42 
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Daily  gage  height,  in  feet,  of  Chewaucan  River  at  Paidey,  Oreg.,far  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.3 

4.2 

4.4 

5.0 

4.8 

4.0 

3.5 

3.4 

3.6 

3.5 

3.6 

2 

4.1 

4.3 

4.5 

4.95 

4.75 

3.9 

3.5 

3.4 

3.6 

3.5 

3.7 

3 

4.0 

4.0 

4.0 

3.85 

3.6 

4.25 

4.25 

4.3 

4.3 

4.35 

4.5 
4.5 
4.65 

4.8 
4.9 

4.85 
4.8 
4.85 
4.8 

4.8 

4.8 

5.15 

5.0 

4.8 

4.7 

3.82 

3.75 

3.7 

3.7 

3.7 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.5 
3.5 
3.5 

3.6 
3.6 
3.6 
3.6 
3.7 

3.6 
3.5 
3.5 
3.6 
3.6 

3.7 

4 

4.0 
4.15 
4.2 
4.2 

3.7 

5                 .   . 

3.5 

6 

3.6 

7 

3.6 

8 

4.1 

3.8 

4.3 

4.9 

4.9 

4.8 

3.7 

3.4 

3.5 

3.7 

3.6 

3.8 

9 

4.1 

3.6 

4.3 

4.9 

4.85 

4.8 

3.6 

3.4 

3.5 

3.6 

3.6 

4.0 

10 

5.0 

3.6 

4.35 

4.8 

4.7 

4.7 

3.6 

3.4 

8.5 

3.6 

3.6 

4.2 

11 

5.15 

3.5 

4.4 

4.75 

4.7 

4.6 

3.6 

3.4 

3.5 

3.6 

3.5 

4.1 

12 

5.2 

4.1 

4.5 

4.8 

4.8 

4.7 

3.6 

3.4 

a.5 

3.6 

3.5 

4.1 

13 

4.9 

4.2 

4.65 

4.9 

4.75 

4.6 

3.6 

3.4 

3.5 

3.6 

3.6 

4.0 

14 

5.2 

4.0 

4.6 

4.7 

4.75 

4.6 

3.6 

3.4 

3.5 

3.6 

3.7 

4.0 

15 

4.5 

4.05 

4.5 

4.8 

4.85 

4.5 

3.6 

3.4 

3.5 

3.6 

3.6 

4.0 

16 

4.4 

3.9 

4.6 

4.8 

4.95 

4.5 

3.6 

3.4 

3.5 

3.6 

3.7 

3.9 

17 

4.3 

3.9 

4.65 

4.7 

5.05 

4.4 

3.6 

3.4 

3.5 

3.6 

3.7 

3.8 

18 

4.1 

3.9 

4.6 

4.75 

5.0 

4.3 

3.6 

3.4 

3.5 

3.6 

3.7 

3.8 

19 

4.05 

4.05 

4.6 

4.7 

5.0 

4.3 

3.6 

3.4 

3.5 

3.5 

3.7 

3.7 

20 

4.0 

4.25 

4.5 

4.7 

4.95 

4.3 

3.7 

3.4 

3.5 

3.5 

3.6 

3.8 

21 

3.95 

4.1 

4.55 

4.75 

4.85 

4.2 

3.7 

3.4 

3.5 

3.5 

3.6 

4.2 

22 

3.9 

3.95 

4.45 

4.8 

4.85 

4.2 

3.7 

3.4 

3.5 

3.5 

3.6 

4.5 

23 

4.5 

4.0 

4.45 

4.9 

4.85 

4.2 

3.6 

3.4 

3.5 

3.5 

3.7 

4.6 

24 

4.4 

4.1 

4.4 

5.0 

4.8 

4.2 

3.6 

3.4 

3.5 

3.6 

3.6 

4.8 

25 

4.2 

4.1 

4.35 

5.05 

4.7 

4.2 

3.6 

3.4 

3.5 

3.6 

3.6 

4.6 

2G 

4.0 

4.1 

4.8 

5.15 

4.9 

4.2 

3.7 

3.4 

3.5 

3.6 

3.7 

4.0 

27 

4.2 

4.1 

4.45 

5.1 

5.0 

4.1 

3.6 

3.4 

3.6 

3.6 

3.6 

4.0 

28 

3.9 

4.15 

4.4 

5.1 

4.9 

4.0 

3.6 

3.5 

3.7 

3.6 

3.7 

4.0 

29 

4.O.. 

4.3 

5.1 

4.8 

4.0 

3.6 

3.5 

3.6 

3.6 

3.6 

4.0 

30 

4.1 

4.0 

5.15 

4.8 

3.9 

3.5 

3.4 

3.6 

3.6 

3.6 

4.0 

31 

4.5 

4.15 

4.8 

3.5 

3.4 

3.6 

4.1 

Note.— Ice  gorge  January  10-13. 

Station  rating  tabhfor  Chewavcan  Rix^r  at  Paisley,  Oreg.,  from  January  1  to  December  SI, 

1905. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

1  Discbarge. 

Gage 
height. 

Feet. 

Discbarge. 

Fift. 

Feet. 

Second-feet. 

Feet. 

Second-feet: 

Second-feeL 

3.80 

43 

4.30 

111 

4.80 

1            223 

a.  40 

19 

3.90 

53 

4.40 

1             131 

4.90 

1             249 

3.50 

23 

4.00 

64 

4.50 

152 

5.00 

'             276 

3.(iO 

Zi 

4.10 

77 

4.60 

174 

5.10 

'             304 

3.70 

36 

4.20 

93 

4.70 

198 

Note.— Tlie  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  10  discharge 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  3.55  feet  and  6.25  feet. 
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MISCELLANEOUS   MEASUREMENTS.  135 

Estimated  monthly  discharge  of  Chewaucan  River  at  Paisley^  Oreg.jfor  1905. 


Month. 


January 

February... 

March 

April -. 

May 

June 

July.. 

August 

September.. 

October 

November. ., 
December... 

The  year 


Discharge  In  sccond-fcct. 


Maximum. !  Minimum.      Mean. 


332 
111 
223 
318 
290 
318 
64 
23 
36 
36 
30 
223 


332 


53 
23 
64 
131 
198 
53 
23 
19 
19 
23 
23 
23 


94.1 
64.6 

136 

230 

238 

154 
33.2 
19.5 
23.5 
28.5 
29.7 
70.8 


93.5 


Total  In 
acre-feet. 


5,786 
3,588 
8,362 
13,000 
14,630 
9,164 
2,041 
1,199 
1,398 
1,752 
1,767 
4,353 


67,730 


Note.— Ice  gorge  JanuarylO-31;  discharge  assumed  77  second-feet.*  Ice  conditions  for  the  remainder 
of  the  winter  months  aot  known;  open-channel  rating  table  applied. 

MISCELLANEOUS  MEASUREMENTS  IN  GREAT  BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Great  Basin  in  1905  by 
W.  G.  Swendsen,  H.  S.  Kleinschmidt,  W.  P.  Hardesty,  A.  B.  Larson,  and  I.  Landes: 

MisceUaneous  measurements  in  Great  Basin,  1905. 


Date. 


March  21 . 


March  8 

January  28 . . 

February  15. 

March  9 

April  3 


May  6 

August  31 . 
May  3 


Steam. 


Locality. 


Width. 


Logan  River. . . . 


Jordan  River. 
Hobble  Creek. 


.do. 
.do. 


Peteetneet 
Creek. 


May  12... 

June  10 

August  31 . 
July  21 


....do... 

....do 

Summit  Creek, 


Logan,  Hyde 
Park  and  Smith- 
field  Canal,  near 
Logan,  Utah. 

Near Lehi,  Utah..! 

Springville,Utah,  : 
near  mouth  of  | 
creek. 


....do 

do 

At  mouth  of  can- 
yon near  Pay- 
son,  Utah. 

do 

do 


Feet. 
10 


49 
23 


16 
8 
10 


Area  of 
section. 


Square 
feet. 
5.6 


20 
13.6 


9.8 
8.6 


.83 
1.40 


1.52 
.83 


Gage 
height. 


Feet. 
3.85 


.50 


Januarys. 


May  11 
July  4.. 


do 

do 

do 

Silver  Creek .. . 


Near  Santaquin. 
Utah. 


.do. 
.do. 
.do. 


Ana  River. 


0  eo  rge Conn's 

ditch.  I 

do 


At  Spencer's, 
Riley,  Oreg. 

County  Bridge, 
Summer  lake, 
Oreg. 

Paisley.  Oreg 

do 


10 

3.4,'5 

3.80 

.02 

11 

7.3 
3.1 

2.95 
4.81 

6 

..55 

6 

0.5 

3.71 

1.08 

^0 

4.3 

1.61 

.72 

4 

1.33 
107 

3.5 
6.2 

1.13 
1.40 

1.93 
2.78 

32 

7 

Dis- 
charge. 

Second- 
feet. 
4.7 


17 
19 

15 
6.5 
O20.6 

o  11.4 
3.55 
21.5 

15 
24 

7 

1.5 

l.-W 

0.7 
14.6 


aWcir  measurement. 
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Acknowledgments  and  cooperation I.VIO 

Acn»-foot,  definition  of 8 

American  Fork.  UUih. 
American  Fork  near: 

description 47 

discharge,  daily 4U 

discharge,  monthly 49 

gage  heights 48 

American  Fork  near — 
American  Fork,  Utah: 

description 47 

discharge,  daily 49 

discharge,  monthly 49 

gage  heights 48 

Ana  River  near- 
Summer  Lake,  Oreg.: 

description 132 

discharge 133,135 

Bear  Creek  near- 
Silver  Lake,  Oreg.: 

description 131 

discharge 131 

gage  heights 132 

Bear  Lake  at— 

Fishhavcn,  Idaho: 

description 19 

gage  heights 19 

Bear  River  at  and  near- 
Col  1  in  ston,  Utah: 

description 25-26 

dischar^ 26 

discharge,  monthly 28 

gage  heights .'..  27 

rating  talile 27 

Dingle,  Idaho: 

description 20 

discharge 20 

discharge,  monthly 22 

gage  heights 21 

rating  table 22 

Preston,  Idaho: 

description 22-23 

discharge 23 

discharge,  monthly 25 

gage  heights 24 

rating  table 24 

Bear  River  Basin,  description  of 18-19 

Blacksmith  Fork  near— 
Ilyrum,  Utah: 

description 31-32 

discharge 32 

discharge,  monthly 33 

gage  heights 32 

rating  table 33 


Page. 

niacksmiih  Fork  power-plant  race  near— 
Ilyruni,  Utah: 

description 33-^34 

discha  rgo 34 

discharge,  monthly 35 

gage  heights 34 

niting  tablf» .'J5 

Bridge  Creek  near- 
Silver  I^ake.  Oreg.: 

description 129 

discharge 129 

discharge,  monthly 131 

gage  heights 130 

rating  table 130 

Burns,  Orog. 

Si  Ivies  River  near: 

description : 122-123 

discharge 123 

discharge,  monthly 124 

gage  heights 123-124 

rating  table 124 

Cable  station,  figure  sliowing 11 

California-Nevada  State  line.    See  Nevada- 
California  State  line. 

Carson  River  near- 
Empire,  Nev.: 

description Ill 

discharge 112 

discharge,  monthly ; 113 

gage  heights 112 

rating  table 113 

Carson  River  (East  Fork)  near— 
Gardnerville,  Nev.: 

description 108-109 

discharge 109 

discharge,  monthly Ill 

gage  heights 110 

rating  tul^le 110 

Carson  River  (West  Fork)  mar- 
Wood  fords  Cal.: 

de.scription 106 

discharge ](M\ 

discharge,  monthly 108 

gage  heigh ts 107 

rating  table 107 

Carson  River  basin,  description  of 10.5 

Chalk  CriH^k  at— 
Coalville,  Ut^ih: 

description 45 

discha  rge 15 

discharge,  monthly 47 

gage  heights 46 

rating  table 46 

137 
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Chewaucan  River  at—  Page. 
Paisley,  Oreg.: 

description 133 

discharge 133 

discharge,  monthly 135 

gage  heights 134 

rating  table 134 

Coalville,  Utah. 
Chalk  Creek  at: 

description 45 

discharge 45 

discharge,  monthly 47 

gage  heights 46 

rating  table 46 

Coleville,  Cal. 

Walker  River  (West  Fork)  near: 

description 99 

discharge 100 

discharge,  monthly 101 

gage  heigh  ts 100 

rating  table 101 

Collinston,  Utah. 
Bear  River  near: 

description 25-26 

discharge 26 

discharge,  monthly 28 

gage  heights 27 

rating  table 27 

Computation,  methods  of 14-15 

niles  for 8-9 

Conn's  (George)  ditch  at— 
Paisley,  Oreg.: 

discharge 135 

Cooperation  and  acknowledgments 15-16 

Croyden,  Utah. 

Lost  Creek  near: 

description 43 

discharge 44 

gage  heigh  ts 44 

Weber  River  near: 

description 38-39 

discharge 39 

discharge,  monthly 41 

gage  heights 40 

rating  table 40 

Current  meters,  classes  of 12 

methods  of  using 12-13 

Dingle,  Idaho. 
Bear  River  at: 

description 20 

discharge 20 

discharge,  monthly 22 

gage  heights 21 

rating  table 22 

Donner  Creek  near— 
Truckee,  Cal.: 

description 97 

discharge 97 

discharge,  monthly W 

gage  heights 98 

rating  table 98 

Drainage  basins,  list  of «>-7 

East  Fork  of  Carson  Kiver.    See  Carson 
River  (East  Fork). 

East  Fork  of  Walker  River.    See  Walker 
River  (East  Fork). 


Elburz,  Nev.  Page. 

Uuraboldt  River  (North  Fork)  near: 

description 70 

discharge 70 

discharge,  monthly 72 

gage  heights 71 

rating  table 71 

Elko,  Nev. 

Humboldt  River  (South  Fork)  near: 

description 72 

discharge 73 

discharge,  monthly 74 

gage  heights 73 

rating  table 74 

Empire,  Nev. 

Carson  River  near: 

description 1 II 

discharge 112 

discharge,  monthly 113 

gage  heights 112 

rating  table 113 

Equivalents,  table  of 9-10 

Flshaven,  Idaho. 
Bear  Lake  at: 

description 19 

gage  heights 19 

Floats,  use  of.  In  measuring  discharge 12 

Gaging  stations,  equipment  of 12 

Gallons  per  minute,  use  of 7 

Gardnerville,  Nev. 

Carson  River  (East  Fork)  near: 

description 108-109 

discharge 109 

discharge,  monthly Ill 

gage  heights 110 

rating  table , 110 

Golconda,  Nev. 

Humboldt  River  near: 

description 76-77 

discharge 77 

discharge,  monthly 79 

gage  heights 78 

rating  table 78 

Great  Basin: 

description  of 16-17 

miscellaneous  measurements  in 135 

Great  Basin  drainage  (minor),  description 

of 121 

Gunnison,  Utah. 

San  Pitch  River  near: 

dcvscription 67-68 

discharge 68 

discharge,  monthly 69 

gage  heights 68-69 

rating  table 69 

Sevier  River  near: 

description 6V<i6 

discharge 06 

discharge,  monthly 67 

gage  heights 66 

rating  table 67 

Hobart  Mills.  Cal. 

Prosser  Creek  near: 

description 96-97 

discharge 97 
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nobble  Creek  near—  Page. 
Springville,  Utah: 

description 58 

discharge . . : 58, 135 

discharge,  monthly 00 

gage  heights 59 

rating  table 59 

numt>oldt  River  at  and  near— 
Golconda,  Nev.: 

description 7fr-77 

discharge 77 

discharge,  monthly 79 

gage  heights 78 

rating  table 78 

Oreana,  Nev.: 

description 79-80 

discharge 80 

discharge,  monthly 81 

gage  heights 80 

rating  table 81 

Palisade,  Nev.: 

description 74-75 

discharge 75 

discharge,  monthly 76 

gage  heights 75 

rating  table 76 

Humboldt  River  (North  Fork)  near- 
Elburz,  Nev.: 

description 70 

discharge 70 

discharge,  monthly 72 

gage  heights 71 

rating  table 71 

Humboldt  River  (South  Fork)  near— 
Elko,  Nev.: 

description 72 

discha  rge 73 

discharge,  monthly 74 

gage  heights 73 

rating  table 74 

Humboldt  River  basin,  description  of 70 

Humboldt  Sink  drainage,  description  of 70 

Hydrographers,  list  of 16 

Hydrographic  surveys,  annual  appropria- 
tions for 5 

organization  and  scope  of 5-7 

Hyrum,  Utah. 

Blacksmith  Fork  near: 

description 31-.12 

discharge 32 

discharge,  monthly 33 

gage  heights 32 

rating  table 33 

Blacksmith  Fork  power  plant  race  near: 

description 33-34 

discharge 34 

discbarge,  monthly 35 

gage  heights 34 

rating  table 35 

Ice-covered  streams,  method  of  measuring 

flow  of 14 

Independence  Creek  lielow— 
Independence  Lake,  Cal.: 

description 94-95 

discharge 95 

discharge,  monthly 96 

gage  heights 95 

ratingtable %  i 


Independence  Lake,  Cal.  Page. 
Independence  Creek  Iwlow: 

description 94-95 

discharge 95 

discharge,  monthly 96 

gage  heights 95 

rating  table 96 

Jordan  River  near— 
Lehi,  Utah: 

discharge 135 

Lake  Shore,  Utah. 
Spanish  Fork  near: 

description 63 

discharge 64 

discharge,  daily 64 

discharge,  monthly 65 

gage  heights 64 

Lake  Winnemucca  Inlet  near- 
Wadsworth,  Nev.: 

description 90 

discharge 91 

discharge,  monthly 92 

gage  heights 91 

rating  table 91 

Lehi,  Utah. 

Jordan  River  near: 

discharge ia'> 

Little  Truckee  River  at— 
Pine  station,  Cal.: 

description 92 

discharge 93 

discharge,  monthly 94 

gage  heights 93 

rating  table 94 

Logan.  Utah. 

Logan  River  near- 
description  28-29 

discharge 29, 135 

discharge,  monthly 31 

gage  heights 30 

rating  table 30 

Logan  River  near- 
Logan,  Utah: 

description 28-29 

discharge 29, 135 

discharge,  monthly 31 

gage  heights 30 

rating  table 30 

Lost  Creek  near— 

Croyden,  Utah: 

description 43 

discharge 44 

gage  heights 44 

Malheur  Lake  at— 

The  Narrows,  Oreg.: 

description 121 

gago  heights 121 

Merrillville,  Cal. 
Willow  Creek  at: 

description 116 

discharge,  monthly 118 

gage  heights 117 

rating  table 117 

Methods  of  computing  run-ofi 14-15 

of  measuring  stream  flow 10-14 

Miner's  inch,  definition  of 7 

Multiple-point   method   of   measuring   dis- 
charge, description  of 13 

Digitized  by  VjOOQiC 


140 


INDEX. 


Nevada-  California  State  line.  Page. 

Truckoe  Uivcr  at: 

description 8G-.S7 

discharge 87 

discharge,  monthly .SS 

gage  heights hi 

rating  table S8 

North  Fork  of  Humboldt  River.    S<-«  Hum- 
boldt River  (North  Fork). 

Oakley.  Utah: 

Weber  River  near: 

description 36 

discharge 37 

discharge,  monthly 38 

gage  heights 37-38 

rati  ng  table 38 

Oreana,  Nev. 

Humboldt  River  near: 

description 7(>-80 

discharge 80 

discharge,  monthly 81 

gage  heights SO 

rating  table 81 

Owens  River  basin,  description  of 1-0 

Paisley,  Greg. 

Chcwaucan  River  at: 

description 133 

discharge 133 

discharge,  monthly 135 

gage  heights 134 

rating  table 134 

Conn's  (George)  ditch  at: 

discharge 135 

Palisade.  Nev. 

Humboldt  River  at: 

description 74-75 

discharge 75 

discharge,  monthly 70 

gage  heights 75 

rating  table 70 

Payson.  Utah. 

I'l'teetnetH  Creek  near: 

discharge 135 

PettH'tiHH't  Cn'ek  near— 
I'ayson.  Utah: 

discharge 135 

Pine  Station.  Cal. 

Little  Truikee  River  at: 

description 92 

discharge 93 

discharge,  monthly 94 

gage  heights 93 

rating  table 94 

Plain  City.  Utah. 

Weber  River  near: 

description 41 

discharge 41 

discharge,  monthly 43 

gage  heights 42 

rating  table 42 

Preston.  Idaho. 
Bear  River  at: 

description 22-23 

discharge 23 

discharge,  monthly 25 

gage  heights 24 

rating  table 24 


I   Prosser  Creek  near—  Page. 

I  Hobart  Mills.  Cal.: 

description 9tV-97 

discharge 97 

Provo,  Utah. 

Provo  River  (above  Tcilurid.^   Pow«  r 
Company's  dam)  near: 

description .'0-51 

discharge ol 

discharge,  daily 52 

discharge,  monthly .J2 

gage  heights 51 

Provo  River  (at  mouth  of  canyon)  near: 

description o3-.'>4 

discharge 54 

discharge,  monthly 56 

gage  heights 54 

rating  table 55 

Provo  River  (at  Rio  Grande  Western 
Railway  bridge)  near: 

description 5<v-57 

discharge 57 

gage  heights 57 

Telluride  Power  Company's  flume  near: 

discharge,  daily 55 

discharge,  monthly 56 

Provo  River  (above  Telluride  Power  Com- 
pany's dam)  mar— 
Provo.  Utah: 

description 50-51 

discharge 51 

discharge,  daily 52 

disc'harge,  monthly 52 

gage  heights 51 

Provo  River  (at  mouth  of  canyon)  near- 
Pro  vo.  Utah: 

description 53-.54 

discharge 54 

discharge,  monthly 56 

gage  heights 54 

rating  table 55 

Provo  River  (at  Rio  Grande  Western  Rail- 
way bridge)  near— 
Provo,  Utah: 

description 50-57 

discharge 57 

gage  heights 57 

Provo  River  basin,  description  of 50 

Rating  curves,  methods  of  construction  of.  14-15 
Rating  tables,  methods  of  construction  of .  14, 15 
Riley.  Oreg. 

Silver  Creek  near: 

description 125 

discharge 125, 135 

discharge,  monthly 127 

gage  heights 126 

rating  table 126 

Rules  for  computation,  fundamental  and 

special 8-9 

Run-off,  otRce  methods  of  computing 14-15 

Run-off  in  inches,  definition  of 8 

San  T'itch  River  near— 
Gunnison,  Utah: 

description 67-68 

d  ischarge 68 

discharge,  monthly 69 

g;ige  heights 6<>-69 

ra ting  table 60 
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Santaquin,  Utah:  Page. 
Summit  Creek  near— 

dischai^e 135 

Second-feet  per  square  mile,  definition  of ..  7 

Second-foot,  definition  of 7 

Sevier  River  near- 
Gun  nison,  Utah: 

description 65-66 

discharge 66 

discharge,  monthly 67 

gage  heights 66 

rating  table 67 

Sierra  Nevada  drainage,  description  of 81 

Silver  Creek  near— 
Riley,  Oreg.: 

description 125 

discharge 125, 135 

discharge,  monthly 127 

gage  heights 126 

rating  table 126 

Silver  Lake,  Oreg.: 

description 127 

discharge 127 

discharge,  monthly 129 

gage  heights 128 

rating  table 128 

Silver  Lake,  Oreg.: 
Bear  Cn?ek  near- 
description  131 

discharge 131 

gage  heights 132 

Bridge  Creek  near- 
description  129^ 

discharge 129 

discharge,  monthly 131 

gage  heights 130 

rating  table 130 

Silver  Creek  near- 
description 127 

discharge 127 

discharge,  monthly 129 

gage  heights 128 

rating  table 128 

Silvies,  Oreg.: 

Silvies  River  near:— 

description 122 

discharge 122 

Sllvles  River  near- 
Burns,  Oreg.: 

description 122-123 

discharge 123 

discharge,  monthly 124 

gage  heights 123-124 

rating  table 124 

Silvies,  Oreg.: 

descri  ption 122 

discharge 1 22 

Single -point    method    of   measuring    dis- 
charge, description  of 13 

Slope  method  of  measuring  discharge,  use 

and  value  of 10 

South  Fork  of  Humboldt  River.    See  Hum- 
boldt River  (South  Fork). 
Spanish  Fork,  Utah: 
Spanish  Fork  near- 
description  60-(il 

discharge Gl 

dischai^,  daily 62 


Spanish  Fork,  Utah— Continued.  Page. 
Spanish  Fork,  near— Continued. 

discharge,  monthly 63 

gage  heights 61-62 

Spanish  Fork  near— 
Lake  Shore,  Utah: 

description 63 

discharge 64 

discharge,  daily 64 

discharge,  monthly 65 

gage  heights 04 

Spanish  Fork,  Utah: 

description C.0-61 

discharge 61 

discharge,  daily 62 

discharge,  hionthly 63 

gage  heights 01-62 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE.  CALENDAR  YEAR  1905. 


PART  XIII. 


By  W.  B.  Clapp  and  J.  C.  Hott. 


INTRODUCTION. 
ORGAXTZATION    AND    SCOPE    OF   TVORK. 

The  hydrographic  work  of  the  United  States  Greological  Survey  includes  the  collection  of 
facts  concerning  and  the  study  of  conditions  afTecting  the  behavior  of  water  from  the  time 
it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888,  when 
an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appropriation 
for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an  item  of 
$12,500  "for  gauging  the  streams  and  determining  the  water  supply  of  the  United  States, 
including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid  and  semi- 
arid  sections."     (28  Stat.  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the 
following  table: 

Annual  appropriation  for  hydrographic  surveys ,  fiscal  years  ending  June  30,  1805  to  1906. 


1895 $12,  .wo 

1896 20,000 

1897 .WjOOO 

1898 50,000 

1899 50,000 

1900 50,000 


1901 f 100, 000 

1902 100.000 

1903 2(M),000 

1904 200,000 

iga'i 200, 000 

1906 200,000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at  the 
same  time  it  has  been  more  thoroughly  systematized  by  the  adoption  of  standard  methods 
and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a 
corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is  also 
coUected  concerning  river  profiles,  duration  and  magnitude  of  floods,  wat«r  power,  etc., 
which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
raphy of  every  impnjrtant  river  basin  in  the  United  States  and  is  of  direct  value  in  the  com- 
mercial and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it 
is  maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If 
the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning 
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the  minimimi  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives  special  attention. 
In  all  sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  statis- 
tical purposes,  to  show  the  conditions  existing  through  long  periods.  They  are  also  used 
as  primary  stations,  and  their  records,  in  connection  with  short  series  of  measurements, 
serve  as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investiga- 
tions were  made.  The  "  Report  of  Progress  of  Stream  Measurements,"  which  contains  the 
results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  165-178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna.  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages. 

No.  168.  Santee,  Savannah,  Oge«chee,  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico  drainages. 

No.  160.  Ohio  and  lower  eastern  Mississippi  River  drainages. 

No.  170.  Great  I.4ikes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Re<l,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  17.5.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  rallfomia. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  ^uch  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for 
one  or  more  of  the  secondary'  divisions.  The  secondary  divisions  have  in  most  cases  been 
rcdivided,  and  the  facts  have  l)een  arranged,  as  far  as  practicable,  geographically. 

List  of  drainage  ha»ins  in  the  United  States. 

NORTHERN  ATLANTIC  DRAINAGE  BASINS. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Presumpacot. 

Saco. 

Merrimac. 

Connecticut. 

Blackstono. 


Thames. 

Housatonic. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  Northern  Atlantic. 


SOUTHERN  ATLANTIC  DRAINAGE  BASINS. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neusc. 

Cape  Fear. 


Great  Pedec  (Yadkin). 

Santee. 

Savannah. 

Ogeechee. 

Altamaha. 

Minor  Southern  Atlantic. 
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Suwanee. 

Apalachlcola. 

Mobile. 


Lower  eastern  MiaoiBsippi. 
Ohio. 


EASTERN  QXrUF  OF  MEXICO  DRAINAGE   BASINS. 


Pearl. 

Minor  Flastern  Gulf  of  Mexico. 


EASTERN  MISSISSIPPI  RIVER  DRAINAGE   BASINS. 

I   Upper  eastern  MississippL 


ST.  LAWRENCE  RIVER  DRAINAGE  BASINS. 


Lake  Superior. 
Lake  Michigan. 
Lake  Huron. 
Lake  St.  Clair. 
Lake  Erie. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


WESTERN  MISSISSIPPI   RIVER  DRAINAGE  BASINS. 


Upper  western  Mississippi. 

Missouri. 

Meramec. 


Lower  western  Mississippi. 

Arkansas. 

Red. 


Sabhie. 
Noches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


Wasatch  Mountains. 
Humboldt. 


Southern  Pacific. 
San  Francisco  Bay. 
Northern  Pacific. 


WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 


Guadalupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  Western  Gulf  of  Mexico. 


COLORADO  RIVER  DRAINAGE   BASIN. 
THE  GREAT  BASIN. 

I  Sierra  Nevada. 

I  Minor  streams  in  Great  Basin. 

PACIFIC  COAST  DRAINAGE   BASINS. 


Columbia. 
Puget  Sound. 


HUDSON  BAY  DRAINAGE   BASINS. 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream,  the  "run-off"  or  "discharges,"  is  expressed  in 
various  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
those  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
feet.    They  may  be  deflned  as  foUows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  quantity  of 
water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is 
generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "miner's  inch "  is  the  quantity  of  water  that  passes  through  an  orifice  1  inch  square 
under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irrigators 
throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In  most 
States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 
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"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet  of  water  flowing  per 
second  from  each  square  mile  of  area  drained ,  on  the  assumption  that  the  run-off  is  distributed 
uniformly,  both  as  regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

*' Acre-foot"  is  equivalent  to  43,56()  cubic  feet,  and  is  the  quantity  required  to  cover  an 
acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irrigation 
work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-feet. 

EXPLANATION    OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facts 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as 
possible,  a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that 
would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  area  of  cross  section, 
the  mean  velocity,  the  gage  height,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the 
table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  colunm.  Likewise  in  the  column  of  "Minimum"  the 
quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The 
column  headed  "  Mean  "  is  the  average  flow  for  each  second  during  the  month.  On  this  are 
based  the  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used : 

Fundamental  rules  for  computation. 

1.  The  highest  degre©  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  items  ol  computation  should  be  expressed  by  at  least  two  and  not  more  than  lour  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of  error 
is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  ol  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the  last 
figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(6)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase  the  preceding  fig- 
ore  by  1.    Example:  1,827.6  becomes  1,828. 
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(c)  When  the  figure  in  the  place  to  be  rejected  is  5  and  It  is  preceded  by  an  even  figure,  drop  the  5. 
Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5  and  it  Is  preceded  by  an  odd  figure,  drop  the  5  and 
Increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 

Special  rules  for  computation. 

1.  Rating  tables  are  to  be  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant.  No 
decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
leet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the  monthly  mean  shall  be  a  significant  figure. 
This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out  to  at 
least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is  preceded 
by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures.  Example: 
1.25;  .125;  .012;  .0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in  three  signifi- 
cant figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  3S.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  deep,  13.572  inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100  California  miner's  inches  equal  15  United  States  gallons  per  second. 
100  California  mhier's  inches  equal  77  Colorado  miner's  inches. 
100  Cfillfornia  mmer's  inches  for  one  day  equal  4  acre-feet. 
100  Colorado  miner's  inches  equal  2.60  second-feet. 
100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equal  130  California  miner's  inches. 
100  Colorado  mmer's  mches  for  one  day  equal  5.2  acre-feet. 
100  United  States  gallons  per  minute  equal  0.223  second-foot. 
100  United  States  gallons  per  minute  lor  one  day  equal  0.44  acre-foot. 
1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 
1,000,000  United  States  gallons  equal  3.07  acre-Ieet. 
1,000,000  cubic  feet  equal  22.95  acre-feet. 
1  acre-foot  equals  3*25,850  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-loot  per  year. 
1  mch  equals  2.54  centimeters. 
1  foot  equals  0  3048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.60a35  kilometers. 

1  mile  equals  1.760  yards,  equals  5,280  feet;  equals  63,360  inches. 
1  square  yard  equals  0.836  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43.560  square  feet;  equals  4,840  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  259  bee  tares. 
1  .square  mile  equals  2. .59  square  kilometers. 
1  cubic  loot  equals  0.0283  cubic  meter. 
1  cubic  loot  equals  7.48  gallons;  equals  0.804  bushel. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  yard  equals  0.7646  cubic  meter. 
1  cubic  mile  equals  147,198,000,000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  year. 
1  gallon  equals  3.7854  liters. 
1  gallon  equals  8.30  pounds  of  water. 
1  gallon  equals  231  cubic  inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 
I  avoirdupois  pound  equals  7,000  grains. 
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1  troy  pound  equals  5,760  grams. 
1  meter  equals  39.37  inches.    Log.  1.5951654. 
1  meter  equals  3.280633  feet.    Log.  0.5159842. 
1  meter  equals  1.093611  yards.    Log.  0.0388629. 
1  kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly. 
1  square  meter  equals  10,764  square  feet;  equals  1,196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
I  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute ^uals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  I  kilogram  per 
square  centimeter.  ^ 

Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8,8  feet. 
1§  horsepowers  equal  about  1  kilowatt. 

Sec.-ft.  X  fall  in  feet 
To  calculate  water  power  quickly :  — "     "     y^ -=Net  horsepower  on  water  wheel,  realizing  80 

per  cent  of  the  Uieoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025  /»  hfl;  /=lcBgth 
of  weir  in  inches;  h=he&d  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1  :  125000,  1  mile=0.50688  inch. 

Scale  1  :  90000,    1  milc=0.704fl0  inch. 

Scale  1  :  62500,    I  mile=l. 01376  inches. 

Scale  1  :  45000,    1  mile=  1.40800  inches. 

FIELD  METHODS  OF  MEASURING  STREAM  FLOW. 

The  methods  used  in  collecting  tliese  data  and  in  preparing  them  for  puhlication  are 
given  in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geol.  Survey) 
and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use  this  report 
may  readily  become  acquainted  with  the  general  methods  employed,  the  following  brief 
description  is  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classe-s— 

(1)  those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low 
or  high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow 
special  methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based 
and  the  methods  of  collecting  them  arc,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — (1) 
by  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter's  formulas; 

(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the  area  of 
the  cross  section.  The  method  chosen  for  any  case  depends  on  the  loc^l  physical  condi- 
tions, the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the 
record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be 
used  in  the  Chezy  formula,  f^rv//^  s.  This  has  been  utilized  by  Kutter,  both  in  develop- 
ing his  formula  for  c  and  in  determining  the  values  of  the  coefficient  n  which  appears  therein. 
The  results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  o^^-ing 
to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be 
used  in  Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the 
flood  discharge  of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope 
as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 
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Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suitably 
situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow.  The 
conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those  relat- 
ing to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diversion 
and  use  of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  backwater 
will  not  interfere  with  free  fall  over  it;  (6)  absence  of  leaks  of  appreciable  magnitude;  (c) 
topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice ;  («)  crests  of  a 
type  for  which  the  coefficients  to  be  used  in  Q=cbh^j  or  some  similar  standard  weir  formula, 
are  known  (see  Water-Supply  Paper  No.  150) ;  (/)  either  no  flash-boards  or  exceptional  care 
in  reducing  leaking  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  the  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  acxjuracy  in  such  estimates  the  amount  of  water  diverted  should 
be  reasonably  constant.  Furthermore,  it  should  bo  so  diverted  that  it  can  be  measured, 
either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  \^'hich  are  of  standard 
make,  or  which  have  been  rat-ed  as  meters  under  working  conditions  and  so  installed  that  the 
gate  openings  the  heads  under  which  they  work,  and  their  angular  velocities  may  bo  ac^'u- 
rately  abserved. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the  esti- 
mates of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a  heiid 
on  a  broad-crested  dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions  are 
good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
results  &re  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  periods  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient 
be  used  in  the  weir  formula,  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method, — The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimet^^r,  roughness  of  bed,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of  the 
bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the  velocity 
of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  e<|uipment  of  gaging  stations  for  determining  dis- 
chai^ge  by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy.  Their  essential  requirements  are  practiculiy  the  same  whether  the  velocity  is 
determined  by  motors  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
water, or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streams  and  dams 
or  other  artificial  obstructions  that  the  gage  height  shall  l)e  an  index  of  the  discharge. 

Certain  permanent  or  semi-permanent  structures,  usually  referred  to  as  "equipment, "  are 
generally  pertinent  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctua- 
tions of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  per- 
manent marks  on  a  bridge  or  a" tagged  line  indicating  the  points  of  moiusurement,  and  where 
the  current  is  swift,  some  appliance  (generally  a  sociindary  cable)  to  hold  the  meter  in  posi- 
tion in  the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channel  conditions 
are  satisfactory,  as  from  them  the  observations  can  more  readily  \xi  made  and  the  cost  of  the 
equipment  is  small. 


Digitized  by 


Google 


8 


STREAM    MEASUREMENTS    IN   1905.   PART   XIH. 


The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  afl'ected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  case 
of  all  surface-float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions  are 
good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  it  made  of  the  time  taken  by  the  float  to  pass 
over  the  '"run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
measurement  a  lai^e  number  of  velocity  determinations  are  made  at  different  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  deter- 
mined. This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the 
distances  from  the  bank  as  ordinates,  and  the  corresponding  times  as  abscissas.  A  curve 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  whole  stream  is  obtained  by  dividing  the  areii  bounded  by  this  curve  and 
its  axis  by  the  width.  The  length  of  the  nm  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  flput  metisurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 


Fig.  1.— Cable  station  showing  section  of  the  river,  car,  gage,  etc. 

The  CvSsential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indica- 
ting the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing 
the  meter  through  still  water  for  a  given  distance  at  different  speeds,  and  noting  the  number 
of  revolutions  for  each  run.  From  these  data  a  ratmg  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed 
in  two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price, 
and  those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed 
for  use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

CXirrent-met^r  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by  wading,  and 
gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cable 
station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  Une  perpen- 
dicular to  the  thread  of  the  stream.  The  pointjs  at  which  the  velocity  and  depth  are  ob- 
served are  known  as  measuring  points  and  are  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  depending  on  the  size  and  conditions  of  the  stream.     Perpendiculars 
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dropped  from  the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip 
or  pair  of  strips  the  mean  velocity,  area,  and  discharge  are  determined  independently,  so 
that  conditions  existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they 
do  not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use — 
multiple  point,  single  point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity-curve; 
0.2  and  0.8  depth;  and  top,  bottom,  and  mid-depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  •apart.  By  plotting  these  velocities 
as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity-curve  is  developed.  This  curve  shows  graphically  the  mag- 
nitude and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean 
velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity-curve 
and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  complete 
measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for  pur- 
poses of  comparison,  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  Assuming  that  the  vertical  velocity-curve  is  a  common  parabola  with 
horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely) 
the  mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions 
show  that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open- 
water  conditions  where  the  depth  is  oyer  5  feet  and  the  bed  comparatively  smooth,  and 
moreover  the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread 
of  mean  velocity,  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean 
velocity  has  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority 
of  the  measurements.  A  large  number  of  vertical  velocity -curve  measurements  taken  on 
many  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reducing 
the  velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually 
1  foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the 
stage,  velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient. 
This  method  is  specially  adapted  for  flood  measurements  or  when  the  velocity  is  so  great 
that  the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  number  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge 

of  a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the 

general  contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.    The  soundings 

are  usually  taken  at  each  measunng  point  at  the  time  of  the  discharge  measurement,  either 
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by  using  the  meter  and  cable,  or  by  a  special  sounding  line  or  rod.  For  streams  with  per- 
manent beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  from 
them  any  change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected. 
They  are  also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  meas- 
urements, as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
various  points  of  measurement,  the  measuring  section  is  divided  into  elementary  strips,  as 
shown  in  fig.  1,  and  the  mean  velocity,  area,  and  dischaige  are  determined  separately  for 
either  a  single  or  a  double  strip.  Tbe  total  discharge  and  the  area  are  the  sums  of  those  for 
the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  dischai^  by  the 
total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period,  and  also  to  lack  of  definite  information 
in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make 
freqeunt  discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-curve 
method,  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the 
surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ice, 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  construct- 
ing a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  con- 
sidering in  addition  to  gage  heights  and  discharge,  the  varying  thickness  of  ice.  Such  data 
as  are  available  in  regard  to  this  subject  are  published  in  Water-Supply  Paper  No.  146, 
pages  141-148. 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not 
the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-ofi*  is  the 
construction  of  a  rating  table,  which  shows  the  discharge  corresponding  to  any  stage  of  the 
stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used  in  meas- 
uring flow. 

For  a  station  at  a  weir  or  dam ,  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
The  coefficients  to  be  used  in  its  application  depend  on  the  type  of  dam  and  other  conditions 
near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest  and  the 
assumed  coefficient,  the  discharge  is  computed  for  various  heads  and  the  rating  table  con- 
structed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are  the 
results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river  at  the 
time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current,  and 
the  quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the  vicinity 
of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open  per- 
manent channels:  (1)  The  discharge  will  remain  constant  so  long  as  conditions  at  or  near 
the  gaging  station  remain  constant.  (2)  The  discharge  will  be  the  same  whenever  the 
stream  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  be 
neglected.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as  ordi- 
nates;  and  discharge,  mean  velocity,  and  area  as  abscissas  will  define  curves  which  show 
the  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the  develop- 
ment of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  dischai^  measure- 
ments to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating  curve 
with  its  corresponding  mean-velocity  and  area  curves. 
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As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  hortzontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  changes  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex,  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity-curve  will 
take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area  curve 
in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
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Fig.  2.— Discharge  mean-velocity  and  area  curves  for  South  Fork  of  Skykomlsh  River  near  Index. 

measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  meas- 
urements by  means  of  curves  of  area  and  mean  velocity.  The  discharge  cur\'e  under  nor- 
mal conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken 
and  adjusted  according  to  the  law  that  they  shall  be  either  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  problem 
In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams  of  this 
class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent  dis- 
charge measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxima- 
tions. For  stations  with  beds  which  shift  slowly,  or  are  materially  changed  only  during 
floods,  rating  tables^can  be  prepared  for  periods  between  such  changes  and  satisfactor}^  results 
obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are  taken 
soon  after  the  change  occurs.  For  streams  with  continually  shifting  l)eds,  such  as  the 
Colorado  and  Rio  Grande,  discharge  measurements  should  be  made  every  two  or  three 
days  and  the  discharges  for  intervening  days  obtained  either  by  interpolation  modified  by 
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gage  height  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nine- 
teenth Annual  Report  of  the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in 
the  Ekigineering  News  of  April  21, 1904.  This  method,  or  a  graphical  application  of  it,  is 
also  much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 

COOPERATION  AND  ACKNOWLEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local 
hydrographers.  Acknowledgment  is  due  to  each  of  these  persons,  and  thanks  are  extended 
to  other  persons  and  corporations  who  have  assisted  local  hydrographers  or  have  cooperated 
in  any  way,  either  by  furnishing  records  of  the  height  of  water  or  by  assisting  in  transpor- 
tation. 

The  hydrographic  work  of  the  United  States  Qeological  Survey  in  California  is  being 
carried  on  in  cooperation  with  the  State,  in  accordance  with  acts  of  the  State  legislature 
approved  March  16,  1903,  and  March  20,  1905. 

•Die  act  of  March  16, 1903,  which  covered  the  period  from  July  1, 1903,  to  June  30,  1905, 
is  in  substance  as  follows: 

The  State  board  of  examiners  are  hereby  empowered  to  enter  into  contracts  with  the  Director  of  the 
United  States  Geological  Survey  for  the  purpose  of  making  topographic  maps  to  the  extent  of  twenty 
thousaQd  dollars;  also  for  the  purpose  of  gaging  streams,  survejring  reservoir  sites  and  canal  locations, 
for  the  conservation  and  utilization  of  the  flood  or  storm  waters  of  the  State,  to  the  extent  of  fifteoi 
thousand  dollars,  [etc.] 

The  act  of  March  20,  1905,  is  in  substance  the  same  as  previous  act,  the  appropriations 
being  increased  to  $30,000  for  topography  and  $20,000  for  hydrography,  and  covering  the 
two  fiscal  years  July  1 ,  1905,  to  June  30,  1907. 

The  State  board  of  examiners  is  composed  of  the  following  members:  Geoi^  C.  Pardee, 
governor;  C.  F.  Curry,  secretaiy  of  state;  U.  S.  Webb,  attorney-general. 

Although  the  portions  of  these  bills  referring  to  hydrographic  work  provide  for  making 
surveys  of  reservoir  sites  and  canal  locations,  none  of  the  State  money  has  been  expended 
for  this  purpose.  The  Greological  Survey  has  made  these  investigations  on  Puta  Creek, 
Cache  Creek,  Sacramento  River,  Pit  River  and  tributaries,  Feather  River  and  tributaries, 
Owens  River,  and  Colorado  River,  and  has  paid  the  entire  expense  from  its  own  funds. 

The  State  appropriation  of  $15,000,  which  was  available  between  July  1,  1903,  and  June 
30,  1905,  was  used  exclusively  for  gathering  general  stream-flow  data.  The  Survey  aW 
apportioned  $20,000  for  the  same  purpose  during  the  same  period.  The  data  being  accu- 
mulated have  a  specific  value  in  connection  with  the  future  development  of  the  resources  of 
the  State.  The  information  will  be  invaluable  in  designing  and  making  estimates  of  cost 
for  storage,  irrigation,  power  and  drainage  works,  and  for  use  in  litigation. 

The  work  in  California  is  under  the  direction  of  Supervising  Engineer  J.  B.  Lippincott,o 
assisted  by  Engineer  W.  B.  Clapp,  who  has  immediate  charge  of  the  accumulation  of  hydro- 
graphic  data.  Acknowledgments  are  also  due  to  the  foUo^ing  individuals  and  corporations 
for  assistance  rendered  and  data  furnished:  To  J.  C.  I*ierson,  city  surveyor  of  Sacramento, 
Cal.,  for  river-stage  and  turbidity  records  of  Sacramento  River  at  Sacramento;  to  the  Kern 
County  Land  Company,  through  A.  K.  Warren,  engineer  in  charge  of  water  measurements, 
for  the  record  of  Kern  River;  to  the  city  of  Santa  Barbara  for  cooperation  in  gaging  Santa 
Ynez  River;  to  the  Bay  Cities  Water  Company,  through  Edwin  Duryea,  jr.,  chief  engineer, 
for  precipitation  and  run-off  data;  to  the  Southern  Pacific  Company,  through  its  chief  engi- 
neer, William  Hood,  for  river-stage  records  of  San  Joaquin  River  at  Hemdon,  Cal.,  and  for 
transportation  furnished  the  super>-ising  enginwr  and  assistants;  and  to  the  officials  of  the 
Santa  Fe  Railway  for  transportation  furnished  to  the  super\'ising  engineer  and  assistants. 

The  work  in  the  extreme  eastern  portion  of  California  wa.s  carried  on  under  the  direction 
of  Henry  Thurtell,^  State  engineer  of  Nevada,  a.ssLsted  by  W.  A.  Wolf,  J.  T.  Shaw,  R.  A. 
Craig,  O.  F.  Heizer,  and  L.  A.  Wooley.  Acknowledgment  is  due  to  the  Southern  Pacific 
Company  for  transportation  furnished  the  district  hydrographers  and  assistants. 
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COLORADO  RIVER  DRAINAGE  BASIN  BELOW  GILA  RIVER. 
COLOlt/VIK)  RIVER  AT  YUMA,  ARIZ. 

This  station  is  located  in  the  town  of  Yuma,  Ariz.,  IJ  miles  below  the  mouth  of  Gila 
River  and  10  miles,  by  river,  above  the  Mexican  boundaiy.  Records  of  river  hei^t  have 
been  kept  by  the  Southern  Pacific  Company  since  April  1,  1878,  on  the  gage  which  was 
established  by  Arthur  Brown,  superintendent  of  the  company's  bridge  and  building  depart- 
ment, during  the  summer  of  1876. 

The  channel  of  the  main  river  is  straight  for  600  feet  above  and  5,000  feet  below  the 
station.  .  The  right  bank  is  low,  wooded,  and  liable  to  overflow;  the  left  bank  is  not  subject 
to  overflow.  The  bed  of  the  stream  is  composed  of  silt  and  sand  and  is  very  unstable.  At 
low  water  the  channel  has  a  width  of  300  feot ;  at  flood  stages  a  laige  part  of  the  water  flows 
through  an  old  channel  and  does  not  pass  under  the  cable.  The  current  is  swift  and  the 
gaging  section  regular.  At  all  stages  of  the  river  the  depth  and  the  velocity  are  uniform 
and  there  are  no  large  eddies. 

Prior  to  May  31, 1903,  discharge  measurements  were  made  from  the  railroad  bridge.  On 
that  date  a  cable  station  was  astablished  at  a  point  600  feet  below  the  bridge,  and  all  meas- 
urements are  now  made  from  a  car,  except  during  highest  floods,  when  a  boat  is  used.  The 
cable  Is  supported  on  masts  and  is  equipped  with  a  winch,  by  which  it  can  be  lowered  for  the 
passage  of  boats.  The  cable  has  a  span  of  650  feet.  The  initial  point  for  soundings  is  the 
cable  support  on  the  south  or  left  bank  about  20  feet  from  the  water's  edge  at  high  water. 
The  water  that  flows  in  the  old  channel  at  flood  stages  is  measured  at  the  point  where  it 
passes  under  the  railway  trestle,  one-third  mile  north  of  the  main  channel.  During  the 
flood  of  May  and  June,  1905,  there  were  two  breaks  in  the  railroad  grade  at  Araz,  Cal.,  4 
miles  from  Yuma,  and  the  water  passing  through  these  is  included  in  each  dischai^  meas- 
urement of  the  Colorado. 

The  gage,  which  was  read  twice  each  day  during  1905  by  W.  D.  Smith,  the  resident 
hydrographer,  is  in  two  sections.  The  lower  section  of  the  rod,  reading  from  15  to  25  feet, 
is  nailed  to  the  pile  protection  on  the  south  bank  of  the  river  50  feet  below  the  Southern 
Pacific  Railroad  bridge.  The  upper  section,  reading  above  24  feet,  is  a  long  pile  on  the  north 
bank  of  the  river  100  feet  above  the  railway  bridge,  and  is  the  original  gage  established  in 
1876.  The  bench  mark  is  a  standard  United  States  Geological  Survey  bronze  cap  located  at 
the  railway  bridge  on  the  first  pier  from  the  south  bank ;  elevation,  35.31  feet  above  the  zero 
of  the  gage  and  137.4  feet  above  sea  level. 

Information  in  regard -to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull = Bulletin;  WS= Water 
Supply  Paper) : 

Description:  Ann  18,  iv,  pp  298-299;  Bull  131,  p  51;  140,  pp  207-208;  WS  16,  p  151;  28,  p  133;  38,  p  324; 
fiO,  p  387;  66,  p  104;  85,  p  17;  100,  pp  19-20;  133,  pp  25-26. 

Discharge:  Ann  18,  iv,  p  299;  Bull  131,  p  51;  140,  p  208;  66.  p  104;  85,  p  18;  100,  pp  20-24;  133,  pp  26-29. 

Discharge,  mean  daily:  WS  133,  p  31. 

Discharge,  monthly:  WS  85.  p  20;  100,  p  25;  133,  p  32. 

Evaporation  record:  WS  133,  p  32. 

Gage  heights:  Bull  131,  p  52;  140.  pp  208-210;  WS  11,  p  73;  16,  p  151;  28,  p  141;  38,  p  325;  CO,  p  387;  66, 
p.  104;  85,  p  19;  100,  pp  24-25;  133.  p  30. 

Hydrograph:  Ann  12,  li,  p  290. 

Rataig  Uble:  WS  85.  p  19. 
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Discharge  measurements  cf  Colorado  River  ai  Yuma^  Ariz.,  in  1905. 


Date. 


Hydrographer. 


Gai 
height. 


January  4. W.D.Smith. 

January  6 ' do 

January  9 ■ do 

January  10 do 

January  11 ' do 

January  13 — ! do 

January  17 '  J.  S.  Evans... 

January  18 I do 

January  20 — do 

January  23. . . .    W.  D.  Smith . 

January  25 J.S.Evans... 

January  28 ' do 

January  31 do 

February  2 do 

February  4 do 

February  6 do 

February  8 do 

February  9 do 

February  10 do 

February  11 do 

February  16 do 

February  18.. .    W.  D.  Smith . 

February  20 do 

February  22 do 

February  23 do 

February24,. do 

February  25 do 

February  27 do 

March  1 do 

March  2 do 

March3 do 

March  6 do 

March9 do 

March  11 i do 

March  13 do 


March  15 do. 


March  16. . 

.   .do 

March  17 

do 

March  19 

do 

March  20 do 

March  22 do 

March  23 do 

March  24 do 

March  25 do 

March  27 do 

March  30 ' do 

April  1 do 

AprU3..r do 

Aprils do 

April7 do 

April  13 do 

AprilH I.X.  Johannson.. 

Aprill9 W.D.Smith 

April  21 do 

April  24 do 


Feet. 
18.60 
18.95 
18.65 
21.10 
19.20 
19.25 
22.30 
23.95 
21.00 
20.20 
19.80 
19.55 
19.30 
19.60 
19.70 
21.40 
28.00 
28.75 
26.20 
24.10 
21.50 
21.40 
25.10 
2.5.80 
23.70 
22.05 
21.50 
23.45 
23.95 
24.90 
26.70 
24.80 
24.10 
24.20 
24.45 
24.00 
26.10 
27.35 
28.00 
30.25 
28.90 
27. 75 
25.60 
24.10 
23.10 
22.00 
21.50 
21.30 
21.60 
22.50 
2.5.30 
29.40 
24.90 
23.30 
22.30 


Dis- 
charge. 


8ec.-ft. 
3,985 
4,573 
4,170 
16,090 
6,401 
6,348 
20,420 
27,450 
12,170 
7,863 
7,055 
5,727 
5,278 
6,054 
6,632 
16,600 
67,730 
82,820 
39,580 
32,120 
18,610 
16, 490 
47,000 
54,730 
32,990 
21,990 
18,860 
27,730 
29,070 
39,260 
70, 170 
44,310 
36,400 
38.625 
38,870 
36,720 
60,640 
65,820 
73,440 

110,800 
91,200 
76,930 
58,600 
43,a50 
31.020 
24.390 
20,690 
19,480 
21,000 
29,840 
45,800 
93,800 
45,050 
39, 500 
31.690 


Date. 


April  26. 
April  27. 
April  29. 
Mayl... 
May  4. . . 
May  6... 
May8-.- 
May  10. . 
May  13. . 
May  16.. 
May  18. . 
May  20.. 
May  23.. 


Hydrc^apher. 


W.  D.  Smitn 

A.  N.  KeUy 

W.  D.  Smith 

....do 

.-..do 

-...do 

....do 

..-.do 

....do 

....do 

....do 

....do 

....do 

May26 do 

May  29 do 

May  31 do 

June  3 do 

June  6 do 

June  8 do 

June  12 ' do 

June  14 do 

June  19 do 

June  22 do 

June  26 do 

June  29 do 

July  3 do 

July  5 do 

July  10 ' do 

July  13 F.  H.  S.  Buttemer 

July  15 do 

July  18 do 

July  19 do 

July  21 ' do 

July  24 do 

July  26 do 

July  28 ' do 

July  31 do 


August  2 do 

August  4 do 

August  7 do 

.August  9 j do 

August  11 do 

August  14 j do 

.\ugust  16 do 

August  19  ... .    W.  D.  Smith . 

August  21 do 

August  23 I do 

August  26 do 

August  28 I do 

August  30 do 

September  1 do 

September  4..' do 

September  6..' do 

September  9. . ' do 

September  11. | do 
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Gage 
heigHt 

Dis- 
charge. 

Feet. 

See.-fl. 

23.40 

37,160 

23.95 

41.630 

23.95 

34,990 

25.00 

41,520 

24.25 

37,280 

24.55 

37,410 

25.10 

40,050 

26.10 

^,200 

2.5.40 

38,840 

25.00 

37,320 

24.70 

a3,910 

24.30 

34,580 

24.90 

38,390 

25.80 

45,300 

26.80 

54,810 

27.40 

59,020 

28.00 

68,160 

28.45 

67,600 

28.30 

72,930 

28.25 

72,590 

28.70 

82,020 

29.15 

94,320 

29.10 

92,400 

28.55 

77,610 

27.60 

64,370 

25.90 

50,640 

25.4.5 

44,950 

23.35 

32,980 

22.05 

30,870 

21.90 

27,710 

21.75 

25,300 

'  21.30 

22.320 

20.90 

22,000 

20.50 

20,800 

20.35 

20,460 

20.05 

18,910 

19.95 

16,750 

19.90 

15,790 

•  19.80 

13,560 

20.20 

15,940 

20.30 

16,770 

30.40 

16,960 

20.10 

15,960 

19.60 

13,800 

19.10 

9,757 

18.85 

8,690 

18.75 

7,795 

<  18.65 

7,241 

18.70 

7,013 

19.60 

1     10,290 

18.50 

I      6,440 

18.45 

6,464 

18.30 

5.644 

18.45 

6,061 

:  18.  d5 

1      7,681 
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Discharge  measwrementa  of  Colorado  River  at  Yumay  Ariz.^  in  1905 — Continued. 


Date. 


September  13. 
September  14. 
September  16. 
September  18. 
September  20. 
September  23. 
September  26. 
September  29. 

October  2 

October  4 

October  6 

October  7 

October  10 

October  13. . . . 

October  16 ' do 

October  19 do 

October  23 do 

October  27 do 

October  31 do 


Hydrographer. 


W.  D.  Smith. 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 


Oace 
height. 

Dis- 
charge. 

Feet. 

Sec.-fl. 

18.85 

7,706 

19.40 

9,667 

18.80 

7,700 

18.60 

6,743 

18.70 

7,131 

18.45 

6,063 

18.20 

5,260 

18.00 

5,287 

18.00 

5,222 

18.65 

7,172 

18.80 

7,295 

20.10 

13,080 

20.30 

14,060 

19.70 

10,660 

19.10 

8,290 

18.70 

6,779 

18.60 

6,025 

18.40 

5,507 

18.40 

5,579 

Date. 


November  3 . . 
November  6 . . 
November  9 . . 
November  13 . 
November  16 . 
November  23 . 
November  27 . 
November  30 . 
December  I . . . 
December  2 . . . 
December  5 . . . 
December  8... 
December  11.. 
December  14 . . 
December  16.. 
December  18.. 
December  21 . . 
December  26.. 
December  30 . . 


Hydrographer. 


W.  D.  Smith. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


Feel. 
18.50 
18.35 
18.75 
18.75 
18.85 
18.80 
19.00 
31.30 
28.78 
23.50 
21.30 
19.50 
18.75 
18.30 
18.20 
17.95 
17.85 
17.95 
17.80 


Dis- 
charge. 


Sec.-fU 

5,812 

5,709 

6.632 

6,308 

6,787 

6,495 

6,652 

102,700 

77,360 

37,160 

28,650 

16,970 

12,620 

9,613 

8,795 

7,807 

7,670 

7,502 

5,981 


Daily  gage  height  ^  in  feet,  cf  Colorado  River  at  Yuma,  Ariz,,  for  1906, 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7., 

8. 

9. 
10. 
11. 
12. 
13. 
14., 
15. 
16. 
17. 
18. 

^■ 
22- 

^- 

24.. 

3^- 

^- 
^- 

^■• 

^. 
i3>.. 


Jan. 


18.5 

18.5 

18.5 

18.6 

18.75 

18.95 

19.0 

18.9 

18.65 

21.0 

19.25 

19.2 

19.25 

19.45 

19.65 

19.75 

22.2 

23.8 

22.2 

21.0 

20.45 

20.55 

20.3 

20.0 

19.8 

19.75 

19.65 

18.55 

19.4 

19.35 

19.3 


Feb. 


19.45 

19.6 

19.7 

19.7 

20.3 

21.2 

21.05 

27.2 

28.75 

26.6 

24.1 

22.95 

22.4 

22.2 

22.25 

21.6 

21.1 

21.4 

22.65 

24.9 

25.75 

25.85 

23.55 

22.0 

21.45 

23.65 

23.5 

23.5 


Mar.     Apr.     May.    June.    July. 


23.9 

25.05 

26.7 

26.7 

25.3 

24.8 

24.8 

24.7 

24.1 

23.9 

24.1 

24.75 

24.35 

23.7 

24.35 

26.35 

27.35 

26.55 

28.1 

30.3 

29.75 

28.9 

27.75 

25.6 

24.1 

23.4 

23.1 

22.85 

22.4 

22.0 

21.9 


21.5 
21.4 
21.3 
21.3 
21.65 
22.6 
22.5 
22.1 
22.0 
22.0 
21.85 
22.10 
25.45 
29.25 
29.65 
27.2 
24.9    , 
24.55 
24.9    1 
24.4 
23.3 
22.8    ; 
22.6    ; 
22.35  I 
22.6 
23.45 
23.95  I 
24.15  ' 
23.95  I 
24.55  1 
i 


25.0 

24.7 

24.7 

24.25 

24.25 

24.65 

24.7 

25.1 

25.75 

26.1 

26.3 

26.1 

25.5 

25.1 

25.0 

25.05 

24.95 

24.7 

24.6 

24.3 

24.46 

24.65 

24.8.5 

25.25 

25.55 

25.75 

26.0 

26.4 

26.8 

27.0 

27.4 


27.65 

27.8 

28.0 

28.2 

28  35 

28.45 

28.66 

28.3 

28.2 

28.15 

28.2 

28.25 

28.4 

28.7 

28.7 

28.75 

28.85 

28.95 

29.15 

29.05 

29.10 

29.1 

29.0 

28.85 

28.75 

28.55 

28.25 

27.9 

27.6 

27.26 


26.8 
26.5 
26.9 
25.46 
25.46 
25.0 
24.6 
24.1 
23.8 
23.35 
22.8 
22.6 
22.1 
22.0 
21.9 
21.95 
22.25 
21.7 
21.3 
21.25 
20.95 
20.7 
20.5 
20.5 
20.45 
20.35 
20.2 
20.05 
19.95 
I  20.0 
19.95 


Aug.     Sept. 


19.95 

19.9 

19.85 

19.8 

19.8 

19.9 

20.3 

20.5 

20.3 

20.2 

20.45 

20.4 

20.15 

20.1 

19.75 

19.6 

19.35 

19. 15 

19.05 

19.0 

18.85 

18.8 

18.75 

18.7 

18.65 

18.65 

18.7 

18.7 

18.65 

19.6 

18.8 


18.6 

18.4 

18.4 

18.46 

18.4 

18.3 

18.2 

18.3 

18.46 

18.95 

18.7 

18.6 

18.86 

19.45 

19.2 

18.8 

18.65 

18.6 

18.6 

18.7 

18.6 

18.45 

18.45 

18.4 

18.^5 

18.2 

18.0 

18.0 

18.0 

18.0 


Oct. 


18.0 

18.0 

18.3 

18.8 

19.0 

18.95 

20.06 

20.2 

20.6 

20.3 

20.1 

19.96 

19.7 

19.3 

19.2 

19.1 

18.9 

18.75 

18.7 

18.7 

18.65 

18.6 

18.6 

18.6 

18.6 

18.5 

18.4 

18.36 

18.4 

18.45 

18.4 


Nov.    Dec. 


18.4 

18.46 

18.6 

18.4 

18.35 

18.36 

18.4 

18.65 

18.76 

18.8 

18.8 

19.0 

18.75 

18.65 

18.75 

18.85 

18.85 

18.8 

18.96 

18.9 

18.8 

18.8 

18.8 

18.7 

18.75 

18.8 

19.05 

21.3 

26.2 

31.3 


28.05 

24.05 

23.95  , 

22.9 

21.3 

20.5 

20.0 

19.6 

19.2 

18.96 

18.76 

18.45 

18.4 

18.3 

18.2 

18.2 

18.0 

17.95 

17.9 

17.95 

17.8 

17.85 

17.86 

17.9 

17.85 

17.95 

17.9 

17.8 

17.8 

17.8 

17.8 


Digitized  by  VjVJL^V  IC 


16  STREAM   MEA8UEEMENT8    IN    1905,  PAET   XJH. 

DaUy  discharge f  in  second-feet,  of  Colorado  River  at  Yuma,  Ariz.,  for  1905. 


Note.— Daily  discharge  obtained  by  indirect  method. 

Estimated  monthly  discharge  of  Colorado  River  at  Yvma,  Ariz.,  for  1906. 
[Drainage  area,  225,000  square  milea.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimmn.       Mean 


27,500 
82,820 

110,800 
97,500 
59,020 
94,320 
57,800 
17,450 
9,667 
15,500 

102,700 
77,360 


110,800 


3,760 

5,800 

23,500 

19,450 

33,910 

61,500 

16,750 

6,850 

5,060 

5,220 

5,620 

5,900 


3,750 


8,130 
28,100 
50,540 
37,830 
42,170 
76,470 
30.310 
12,100 
6,495 
8,037 
12,000 
15,400 


27,300 


[_ 


Run-off. 


Total  in      i  a-,^„  j  s^*^ 

aere-feet.      ?2??„tl^^ 
per  square 

mile. 


499,900 

1,561,000 

3,106,000 

2,251,000 

2,593,000 

4,550.000 

1,864,000 

744,000 

386,500 

494,200 

714,000 

946,900 


19>710,000 


0.036 
.125 
.225 
.168 
.187 
.340 
.135 
.054 
.029 
.036 
.053 
.068 


Depth  in 
inches. 


.121 


0.042 
.130 
.259 
.187 
.216 
.379 
.156 
.062 
.032 
.042 
.059 
.078 


1.&4 
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Yearly  maximum  and  minimum  gage  heights ^  in  feety  of  Colorado  River  at  Yuma,  Ariz., 

1878  to  1905. 

[Compiled  from  the  records  of  Capt.  Isaac  Polhamus,  the  Southern  Pacific  Railroad,  and  the  United 

States  Geological  Survey.] 


Year. 

Maximum. 

Minimum. 

Year. 

Maximum.        1        Minimum. 

Height. 

Date. 

Height. 

Date. 

Height. 

Date. 

Height. 

Date. 

1878 

1879 

1880 

1881 

1882 

1883 

1884....... 

1885 

1886 

1887 

1888 

1880 

1890 

1891 

23.0 
20.0 
24.0 
23.5 
22.6 
24.5 

a28.6 
24.7 
26.8 
23.5 
21.8 
22.4 
25.5 

633.2 

June  24 
May  12 
May  31 
June  14 
June  18 
July     3 
June  27 
June  13 
June    6 
Jime  10 
June  25 
June    7 
June    5 
Feb.  26 

14.7 
13.2 
14.9 
15.0 
15.5 
14.0 
14.2 
13.7 
14.4 
14.9 
14.8 
15.4 
16.4 
16.4 

Doc.  31 
Oct.   14 
Dec.     8 
Jan.   25 
Dec.  20 
Dec.   14 
Dec.     5 
Feb.    8 
Jan.   19  1 
Jan.  26 
Jan.     4 
Sept.  27 
Jan.  29 
Sept.  22 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902...... 

1903 

1904 

19a5 

25.5 
25.2 
23.7 
28.2 
24.5 
26.1 
23.6 
27.0 
26.0 
27.2 
24.5 
27.7 
26.3 
31.3 

July     3 
May  28 
June  14 
Jan.   20 
Sept.  30 
June    9 
June  27 
July    1 
June  10 
May  31 
May  26 
June  26 
June    5 
Nov.  30 

15.5 
15.5 
15.9 
16.8 
17.4 
17.9 
17.5 
17.0 
16.4 
16.2 
16.6 
16.8 
18.3 
17.8 

Dec.  31 
Jan.     2 
Jan.  23 
Feb.  13 
Dec.   17 
Dec.  21 
Jan.     8 
Oct.    17 
Sept.  10 
Jan.    14 
Sept.  28 
Jan.    13 
Dec.  27 
Dec.  31 

a  Said  to  l)e  highest  flood  for  17  years  preceding. 


b  Highest  flood  recorded. 


COLORADO  RIVER  BELO^V  HEADING  NO.  8  OF  THE  IMPERIAL,  CANAL. 

MeasuremeDts  at  this  point  were  begun  July  12, 1905,  as  so  much  water  was  at  that  date 
going  down  the  canal  that  it  was  simpler  and  more  economical  to  measure  the  water  in  the 
old  channel  of  the  Colorado  than  to  continue  the  measurements  on  the  canal  itself. 

In  the  center  of  the  river,  opposite  heading  No.  3,  is  an  island  nearly  a  mile  long.  The 
channel  on  the  west  side  of  the  island  is  about  600  feet  wide;  that  on  the  east  side  is  about 
800  feet  wide.  At  first  the  discharge  was  measured  at  a  point  below  the  island,  but  by 
August  15  a  sand  bar  had  formed  from  the  island  to  the  west  bank  of  the  river  below  the 
heading,  and  all  water  passing  down  on  the  west  of  the  island  entered  the  canal.  August  31 
a  gage  was  established  above  the  head  of  the  island,  and  after  that  date  all  discharge  meas- 
urements were  made  at  the  head  of  the  island.  Measurements  were  not  made  at  one  certain 
point,  but  at  any  favorable  cross  section  among  the  shifting  bars  of  mud  and  quicksand 
that  could  be  reached  and  measured  by  boat  or  by  wading. 

The  old  channel  continued  to  silt  up  gradually  and  the  new  one  to  scour  deeper,  and  Octo- 
ber 20, 1905,  all  the  water  was  carried  by  the  new  channel,  i.  e.,  the  Imperial  canal.  The 
Cahfomia  Development  Company  made  a  serious  and  expensive  effort  to  turn  the  water 
back  by  constructing  a  dam  of  piles,  brush  mats,  brush,  and  sand  bags.  By  the  latter  part 
of  November  this  dam  had  progressed  sufficiently  to  raise  the  height  of  the  water  2.5  feet, 
and  about  300  second-feet  of  water  flowed  down  the  old  channel.  Most  of  the  great  flood  of 
November  29  at  its  crest  went  down  the  old  channel ;  but  by  the  time  it  had  receded  the  dam 
was  washed  away,  the  old  channel  was  silted  up  higher  than  before,  and  the  new  channel  was 
scoured  still  deeper. 
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The  gage  is  a  vertical  rod  nailed  to  the  root  of  a  lai^  willow  stump  on  the  east  bank  of  the 
river.  It  is  located  at  a  point  nearly  opposite  ^ho  upper  end  of  the  upper  row  of  piling, 
extending  from  the  head  of  the  island  obliquely  upstream  to  the  west  bank,  and  is  opposite 
station  425  of  the  Yuma  Valley  levee  line.  The  bench  mark  is  a  nail  in  a  willow  tree  20  feet 
above  the  gage  and  25  feet  from  the  bank;  elevation,  13.05  feet  above  the  zero  of  the  gage. 
Levels  from  the  levee  line  show  the  elevation  of  the  zero  of  the  gage  to  be  109.19  feet  above 
sea  level. 


Discharge  measurements  of  Colorado  Rivera  below  heading  No.  3  of  Imperial  canal  in  1905. 


Date, 

Hydrographer. 

Gage      Dls-    1 
height,  charge..          Date. 

Hydrographer. 

h^Xt. 

Dis- 
charge. 

July  12 

July  30 

August  3 

August  10. ... 

W.  D.  Smith 

Feet. 

Sec.-ft.  ' 

11,610  J   October  18.... 
2,484      October  35  . 

W.D.Smith 

do 

do 

do 

do 

Feet, 

1.50 

1.00 

.05 

.95 

See.-ft. 

L.  B.  Bralnard . 

oO 

F.  R.  S.  Butteraer 
....  do 

1,999      October  30. .. . 
2,218    1  Novpmh«r  4.. 

.0 
«0 

August  18 

W.  D.  Smith 

1,169 
769 
557 
90 

November  11 
November  18 
November  25 
Novpjiib<>r  30 

aO 

August  24 . . 

do 

do 

do 

.T.  A.  Tolin 

2.10 
2.45 

87 

August  31 . . 

do 

2.90 
1.80 
3.80 
2.10 
1.60 
3.50 

205 

September  7 . . 

do 

do 

....do 

*  70. 000 

September  14 . 

1,232   '  December     7 

W.  D.  Smith 

878 

September  22 . 

175  1 
37 
1,014 

December   13 
December    17 
December   23 

do.   - 

cQ 

September  28 . 
October  11 

do 

do 

do 

....do  



CO 
oO 

1 

a  No  discharge  October  20  to  November  11. 


b  Estimated. 


c  No  discharge  December  13-31. 


CANALS  BELOW  YUMA,  ARIZ. 

OOLO&ASO  VALLEY  PTJIIPDrO  AKD  IKSIOATIOK  OOKPAlTrS  OAHAL  AT  TTOA,  ABIZ. 

This  canal  diverts  water  from  the  Colorado  River  at  Yuma,  Ariz.,  for  the  purpose  of  irri- 
gating land  in  the  upper  part  of  Yuma  Valley.  The  water  is  raised  by  a  lai^  centrifugal 
pump  operated  by  a  steam  engine  of  125  horsepower.  The  lift  varies  from  2  to  12  feet  in 
ordinary  seasons.  The  expense  of  pumping  is  about  S0.60  per  acre-foot,  not  including  inter- 
est on  investment  and  deterioration  of  plant.  The  amount  of  water  used  during  1904  was 
accurately  determined  by  W.  D.  Smith,  and  reported  in  Water-Supply  Paper  No.  134,  page 
42, under  the  liead  of  "  Duty  of  water  and  seepage  investigations."  Measurements  made  in 
1903  are  reported  in  Water-Supply  Paper  No.  100.  During  1905  the  zanjero  used  the  same 
"irrigating  head"  as  for  the  year  preceding,  his  measurements  being  made  by  weire.  This 
was  checked  by  a  meter  gaging  on  September  26,  which  gave  a  discharge  of  34.1  second-feet. 
The  engineer,  II.  H.  Alexander,  kept  a  record  of  the  number  of  irrigating  heads  pumped 
every  hour  the  pump  wa.s  in  operation  during  1905.  The  following  table  is  based  on  his 
record.  The  rainfall  data  were  furnished  by  S.  H.  Hackett,  of  the  United  States  Weather 
Bureau. 
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M<mthly  duty  of  water  of  the  Colorado  Valley  Pumjnng  and  Irrigation  Company's  canal  and 
rainfall  at  Yuma^  Am.,  for  1905. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


Total  Irrigation 

Total,  including  rainfall. 


Duty  of  water  (acre-feet) . 


Total. 


220 

250 

0 

1,180 

1,470 

1,240 

1,260 

1,550 

1,310 

530 

350 

300 


9,660 


Per  acre, 
gross  area. 


0.03 
.04 
.00 
.18 
.23 
.19 
.19 
.24 
.20 
.08 
.05 
.05 


Per  acre, 
net  area. 


0.10 
.11 
.00 
.51 
.64 
.54 
.55 
.67 
.57 
.23 
.15 
.13 


1.48 


i 


4.20 
5.15 


Rainfall 
(inches). 


1.15 

3.43 

3.33 

.16 

.00 

.00 

.00 

.02 

.52 

.02 

2.44 

.32 


11.39 


Mixed  crops:  Alfalfa,  1,350  acres;  grain,  470  acres;  com  and  sorghum,  250  acres;  miscellaneous,  230 
acres.  Total  net  area,  2,300  acres;  total  gross  area,  6,500  acres;  number  of  Irrigators,  75.  Average 
annual  rainfall  at  Yuma,  3  inches. 

The  above  includes  loss  by  seepage. 

FAHHERS'  OAKAL  KXAB  TTOA,  AKIZ. 

This  canal,  the  property  of  the  Yuma  Valley  Union  Land  and  Water  Company,  diverts 
water  from  Colorado  River  at  a  point  1  mile  below  Yuma,  Ariz.,  for  the  purpose  of  irrigating 
lands  in  Yuma  Valley. 

Measurements  have  been  made  at  the  heading  immediately  at  the  river  since  May,  1903, 
by  means  of  a  boat  and  cable  or  by  wading.  As  the  point  of  gaging  is  above  the  controlling 
head  gate,  gage  heights  would  be  of  no  value  for  the  purpose  of  constructing  rating  tables 
and  no  gage  has  been  established.  The  height  at  any  date  may  be  obtained  approximately 
by  subtracting  1  foot  from  the  gage  reading  at  Yuma. 

The  canal  is  heavily  silted,  and  during  1905  has  been  dry  much  of  the  time. 

Results  of  measurements  made  in  previous  years  are  contained  in  Water-Supply  Papers 
Noe.  100  and  134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  Farmers'  Canal  near  Yuma,  Ariz.,  for  1905. 


Date. 

Ilydrographer. 

Area  of 
section. 

Mean 
velocity. 

Dis- 
charge. 

January  13 

M«rch  7 

W.  D.  Smith 

Sq.fcet. 
31 
31 
67 
37 

Ft.  per  sec. 

0.71 

.58 

1.91 

2.27 

Sec.-ft. 
22 

.....do 

18 

May  11 

do 

128 

June  30 

....do      

84 

LITDY  OAKAL  KFAK  YUMA,  A&IZ. 

This  canal  is  the  property  of  the  Irrigation  Land  and  Improvement  Company.  It  diverts 
water  from  Colorado  River  at  a  point  3  miles  below  Yuma,  Ariz.,  for  the  purpose  of  irrigating 
lands  in  Yuma  Valley. 

Miscellaneous  measurements  have  been  made  at  the  heading  since  March,  1903.  June  6, 
1905,  a  gage  was  estabUshed  and  a  nilometer  placed  on  the  canal  by  W.  D.  Smith,  at  the 
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second  gate  and  bridge,  which  is  1  mile  from  the  river.  No  water  is  taken  from  the  cana 
above  this  gate.  The  gage  is  nailed  to  the  west  wall  of  the  flume  below  the  bridge.  The 
bench  mark  is  a  nail  driven  into  the  top  of  the  west  end  of  an  8  by  8  inch  timber  at  the  lower 
side  of  the  bridge.  Its  elevation  is  15.(X)  feet  above  the  zero  of  the  gage.  The  elevation  of 
the  top  of  the  floor  of  the  bridge  at  the  southwest  corner  is  16.10  feet  above  the  zero  of  the 
gage.  Discharge  measurements  are  made  from  the  lower  side  of  the  bridge.  The  initial 
point  is  the  east  end  of  the  8  by  8  inch  timber  referred  to  above.  Tlie  canal  is  straight  both 
above  and  below  the  gate.  The  velocity  of  the  cross  section  is  fairly  uniform.  The  gage 
height  is  not  afTected  by  any  gates  farther  down  the  canal. 

The  canal  is  badly  silted  up  and  is  dry  much  of  the  time  at  low  water.     During  the  floods 
of  1905  the  banks  were  overflowed  and  considerably  damaged. 

Discharge  meamiremerUs  of  Ludy  canal  near  Yuma,  Ariz.,  for  1906. 


Date. 

Hydrographer. 

Area. 

Mean 
velocity. 

hei^. 

Dis- 
chaigc. 

March  21 

W.D.Smith                  .             

Sq.ft. 
405 
128 
104 
174 
799 
235 
152 

Ft.  per  sec. 

0.90 

.18 

.64 

1.97 

2.42 

1.15 

.19 

Feet. 

Sec.-ft. 
365 

April  6 

..^.do  

23 

May  5 

do 

67 

June  6 

do 

343 

June  17 

do 

12.60 
10.40 
9.30 

1,932 

July  11. 

...do 

271 

Julv  15 

do...  

29 

IKFBBIAL  OAKAL  AT  HEASIHOS  IK  TTNITEI)  STATES  AKD  MSXIOO. 

General  statement. — ^The  original  heading  of  the  Imperial  canal,  designated  in  the  follow- 
ing tables  as  heading  No.  1,  is  located  about  10  miles  by  Colorado  River  below  Yuma,  Ariz., 
on  the  California  side,  immediately  above  the  international  boundary  line  and  opposite  F*ilot 
Knob  Mountain.  The  Cahfomia  Development  Company  is  now  constructing  a  permanent 
gate  on  bed  rock  at  a  spur  of  this  mountain  in  place  of  the  wooden  one  now  in  use.  During 
the  summer  of  1904  a  second  heading  was  made  immediately  below  the  boundary  line,  and 
in  October  of  the  same  year  an  opening  was  made  to  the  river  at  a  point  4  miles  below  the 
boundary.  This  last  opening  is  designated  as  heading  No.  3.  No  gage  was  placed  at  either 
heading  Na.  2  or  No.  3.  The  canal  runs  parallel  to  the  river  for  the  first  4  miles  of  its  course, 
so  that  it  was  necessary  to  cut  a  channel  only  one-half  mile  long. 

The  first  12  miles  of  the  canal  was  constructed;  the  remaining  40  miles  is  an  old  natural 
channel,  called  Alamo  River.  The  whole  length  of  the  canal  lies  in  the  Colorado  River 
delta,  which  is  composed  of  loose,  sandy  soil,  covered  with  a  heavy  growth  of  mesquite, 
willow,  and  arrowwood.  The  canal  as  a  whole  had  a  greater  fall  per  mile  than  the  river, 
but  for  the  first  15  miles  the  fall  was  less  than  that  in  the  river,  and  for  this  reason  the  canal 
had  to  be  dredged  constantly  to  keep  it  open.  The  exceptional  floods  of  January,  February, 
March,  and  April,  1905,  scoured  it  out  to  a  channel  of  considerable  depth,  and  during  the 
regular  annual  flood  of  May  and  June,  which  was  unusually  high  and  long,  this  scouring  was 
continued  to  such  an  extent  that  when  the  flood  began  to  recede  and  the  river  again  began 
to  deposit  mud,  the  velocity  in  the  canal  was  much  greater  than  in  the  river  below  heading 
No.  3.  The  result  was  that  the  old  river  channel  silted  up  heavily  while  the  new  channel, 
the  canal  from  heading  No.  3  down,  was  still  scouring.  As  the  old  river  channel  filled  with 
silt  a  greater  proportion  of  the  water  went  down  the  canal,  increasing  the  velocity;  and  as 
the  canal  scoured  deeper  the  amount  and  velocity  of  the  water  going  down  the  old  channel 
were  decreased.  These  reactions  were  so  great  that  the  process  of  scouring  a  new  channel, 
which  had  been  going  on  slowly  for  several  months,  began  to  make  rapid  progress.  The 
canal  was  widened  in  a  few  days  from  100  to  300  or  400  feet.  June  30  the  total  dischai^  of 
the  river  was  61,500  second-feet,  22  per  cent  of  which  went  down  the  canal;  July  8  the  total 
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dischai^  was  37,200  second-feet,  67  per  cent  of  which  went  down  the  canal.  All  efforts  to 
stop  the  flood  proved  ineffectual. 

Meter  measurements  have  been  made  weekly  during  the  year  to  determine  the  total 
amount  of  water  diverted  by  the  canal,  the  amount  diverted  in  the  United  States,  the 
amount  diverted  in  Mexico,  and  the  amount  going  down  the  old  river  channel. 

Besides  misceUaneous  gagings  farther  down  the  canal,  measurements  were  made  at  five 
points,  as  follows:  Heading  No.  1,  heading  No.  2,  heading  No.  3  above  its  junction  with  the 
original  canal  (giving  dischai^e  of  heading  No.  3  alone),  heading  No.  3  below  the  junction 
(giving  tfaid  total  discharge  of  the  canal),  and  the  old  channel  of  the  Colorado  below  heading 
No.  3.  M  all  of  these  stations  except  the  last  the  conditions  are  constantly  changing.  The 
banks  a^  washing  away  or  being  filled  in,  and  the  bed  is  silting  up  or  scouring  out  and  being 
dredged  out.  For  these  reasons  it  has  been  necessary  to  put  in  new  gages  often.  The  fre- 
quent passage  of  barges  and  dredges  has  rendered  the  maintenance  of  permanent  cables 
impracticable,  and  a  light  cable  has  been  stretched  for  each  gaging.  Measurements  each 
week  have  been  made  at  such  points  as  would  give  the  desired  results,  directly  or  indirectly, 
with  the  least  expenditure  of  time  and  money. 

The  total  discharge  of  the  canal  during  1905  was  obtained  as  follows:  From  January  1  to 
March  10  by  direct  meter  measurements  at  heading  No.  3  below  the  junction;  from  March 
11  to  June  30  by  adding  discharges  of  headings  Nos.  1 , 2,  and  3;  from  July  1  to  December  31 
by  subtracting  the  discharge  of  the  old  channel  below  heading  No.  3  from  the  discharge  of 
Colorado  River  at  Yuma.  To  obtain  the  discharge  of  the  old  channel  below  heading  No.  3 
on  the  dates  when  it  was  not  measured  directly,  the  total  discharge  of  the  canal  was  sub- 
tracted from  the  discharge  of  the  Colorado  at  Yuma. 

The  mean  dischaige  of  heading  No.  1  for  each  month  was  obtained  by  averaging  results  of 
meter  measurements.  The  mean  discharge  of  the  whole  canal  for  each  month  was  obtained 
in  the  same  way.  Measurements  for  the  first  ten  months  are  so  well  distributed  that  they 
are  given  equal  weight.  On  account  of  the  flood  of  November  29,  the  estimate  for  Novem- 
ber and  December  is  based  on  an  interpolation  of  the  percentage  of  the  total  flow  of  the 
river  diverted  by  the  canal.  As  the  flood  in  the  old  channel  lasted  only  five  days,  any  error 
from  this  method  of  calculation  is  not  great. 

The  monthly  summary  of  the  discharge  of  headings  Nos.  2  and  3,  showing  total  diversion 
made  in  Mexico,  is  obtained  by  subtracting  the  dischai^  of  heading  No.  1  from  the  total. 
The  monthly  summary  of  the  discharge  of  the  old  channel  below  heading  No.  3  is  obtained 
by  subtracting  the  total  discharge  of  the  canal  from  the  discharge  of  Colorado  River  at 
Yuma. 

No  gage  observer  was  obtainable  for  the  three  lower  stations,  but  gage-height  records 
were  kept  at  headings  Nos.  1  and  2. 

.June  15, 1904,  a  wast*  gage  was  put  in  operation  at  a  point  12  miles  below  heading  No.  1, 
called  the  Quail  River  waste  gate.  Water  going  through  this  gate  passes  through  Quail 
River  into  Padrones  River  and  thence  into  Volcano  Lake.  Volcano  Lake  has  two  outlets — 
New  River,  which  discharges  into  Salton  Basin,  and  Hardy  River,  which  discharges  into  the 
Gulf  of  California  through  the  old  channel  of  the  Colorado.  March  20, 1905,  the  flood  silted 
up  the  channel  leading  from  the  waste  gate  and  no  more  water  has  been  diverted  from  the 
canal  at  this  point. 

After  the  flood  of  November  29,  1905,  a  channel  was  dredged  from  the  canal  to  Quail 
River  from  a  point  15  miles  below  heading  No.  1,  and  a  considerable  amount  of  water 
diverted  to  Padrones  River  and  Volcano  Lake.  All  the  water  gomg  down  the  canal  past 
this  point  discharges  through  Alamo  and  New  rivers  into  Salton  Basm,  except  what  is  lost 
by  seepage  and  used  for  irrigation  in  the  Imperial  Valley. 

The  results  of  the  discharge  measurements  made  at  the  two  waste  channels  mentioned 
above  will  be  found  in  the  list  of  miscellaneous  discharge  measurements. 

Heading  No.  1. — This  station  was  established  October  24,  1903.  It  is  located  half  a 
mile  from  the  river,  600  feet  below  the  wooden  head  gates,  and  is  10  miles  by  river  below 
Yuma,  Ariz.,  on  the  Calif ojnia  side. 


Digitized  by 


Google 


22  STREAM   MEASUREMENTS    IN   1905,   PART    XIH. 

The  channel  is  straight  for  600  feet  above  and  300  feet  below  the  cable  and  has  a  width 
of  70  feet.  The  right  bank  is  low  and  is  liable  to  overflow;  the  left  bank  has  an  elevation 
of  6  feet  above  high  water.  The  bed  of  the  canal  is  composed  of  silt  and  sand,  is  free 
from  vegetation,  and  is  very  unstable.  There  is  but  one  channel  at  all  stages,  but  when 
the  gage  at  Yuma  reads  about  26  feet  the  river  overflows  into  the  channel  below  the 
gaging  section.    The  current  has  a  moderate  velocity. 

Discharge  measurements  are  made  by  means  of  a  boat  and  cable.  The  initial  point 
for  soundings  is  a  charred  post  at  the  southeast  comer  of  the  corral  about  1^  feet  west 
of  the  right  bank. 

A  vertical  gage,  which  is  read  twic«  each  day  by  J.  S.  Carter,  is  located  just  above  the 
international  boundary  line,  on  the  right  bank.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  A  standard  United  States  Geological  Survey  iron  bench-mark  post,  located 
near  monument  207  of  the  United  States  and  Mexico  boundary  line,  on  a  hill  about  half 
a  mile  west  of  the  gaging  station;  elevation,  52.41  feet  above  the  zero  of  the  gage  and 
155  feet  above  sea  level.  (2)  A  nail  in  a  tree  on  the  right  bank;  elevation,  15.20  feet 
above  the  zero  of  the  gage.  (3)  A  nail  in  a  post  near  the  ground  on  the  right  bank  near 
the  corral;  elevation,  14.90  feet  ^bove  the  zero  of  the  gage. 

The  canal  at  this  heading  is  filled  with  mud  and  has  been  temporarily  abandoned,  but 
some  flood  wat^r  passed  through  it  during  1905  and  was  carefully  measured. 

Headin^f  No.  2. — This  heading  diverts  water  from  Colorado  River  at  a  point  in  Mexico 
50  feet  below  the  international  boundary  line,  400  feet  below  heading  No.  1,  and  10  miles 
by  river  from  Yuma,  Ariz.  The  station  was  established  January  12,  1905,  and  weekly 
discharge  measurements  were  made  until  August  31,  1905. 

The  channel  is  straight  for  200  feet  above  and  600  feet  below  the  cable  and  is  about 
80  feet  wide.  The  bed  and  banks  are  composed  of  clay  and  silt  and  are  unstable.  There 
is  but  one  channel  at  all  stages,  but  when  the  gage  in  Yuma  reads  about  28  feet  the  river 
overflows  into  the  canal  below  the  gaging  section.  As  the  canal  from  heading  No.  1  joins 
this  canal  about  800  feet  below  the  gage  rod,  the  two  gages  read  about  the  same. 

Discharge  measurements  are  made  by  means  of  a  boat  and  cable.  The  initial  point  for 
soundings  is  a  clump  of  three  willow  trees  growing  near  the  north  bank  200  feet  below  the 

A  vertical  rod  gage,  which  is  read  daily  by  A.  H.  Chance,  is  driven  into  the  north  bank 
of  the  canal  at  a  point  50  feet  from  the  river.  The  bench  marks  and  the  elevation  of  the 
zero  of  the  gage  are  the  same  as  for  heading  No.  1. 

Heading  No.  3  {above  tlie  junction). — This  heading  or  intake  is  in  Mexico,  4  miles  below 
the  California-Mexico  boundary  line  and  14  miles  by  Colorado  River  below  Yuma,  Ariz. 
The  station  was  established  March  8,  1905.  The  point  of  gaging  is  about  one-half  mile 
from  the  river  and  150  feet  above  the  junction  of  heading  No.  3  with  the  original  canal. 
Gagings  at  this  point  give  the  discharge  of  heading  No.  3  alone. 

The  channel  is  straight  for  500  feet  above  the  point  of  gaging  and  nearly  straight  for 
500  feet  below.  In  the  highest  floods  the  banks  are  overflowed  both  above  and  below 
the  station.  The  cross  section  is  regular,  the  bed  is  unstable,  and  the  current  is  swift. 
During  July,  1905,  the  flood  widened  the  channel  from  100  to  300  feet  and  lowered  the 
bed  about  10  feet. 

Discharge  measurements  are  made  by  means  of  a  boat  and  cable.  The  initial  point  for 
soundings,  a  willow  stake  on  the  north  bank,  was  washed  away  by  the  flood  in  July,  1905. 

The  gage  and  bench  marks  are  the  same  as  for  heading  No.  3  below  the  junction, 
described  below.  The  gage  height  is  an  indication  of  the  total  discharge  of  the  canal  and 
not  of  this  heading  alone. 

Heading  No.  S  {below  Ihe  junction). — This  station  was  established  October  7,  1904.  The 
point  of  gaging  is  about  one-half  mile  from  the  river  and  300  feet  below  the  junction  of 
heading  No.  3  with  the  original  canaj.  Gagings  at  this  point  give  the  total  discharge  of 
the  canal. 
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The  channel  is  straight  for  300  feet  above  and  500  feet  below  the  cable.  The  banks 
are  subject  to  overflow.  The  cross  section  is  regular.  The  bed  of  the  canal  is  composed 
of  silt  and  sand  and  is  very  unstable.  During  July,  1905,  the  canal,  which  at  this  point 
was  about  100  feet  wide,  was  scoured  out  to  a  width  of  400  feet  and  the  depth  increased 
about  8  feet. 

Discharge  measurements  are  made  by  means  of  a  boat  and  cable. 

The  gage  is  a  vertical  rod  on  the  south  bank  and  is  referred  to  bench  marks  as  follows: 
(1)  A  nail  in  the  central  one  of  three  willow  trees  20  feet  from  the  bank  and  100  feet  above 
the  gage;  elevation,  15.83  feet  above  the  zero  of  the  gage.  This  bench  mark  was  originally 
2  feet  above  the  surface  of  the  ground  but  is  now  2  feet  below,  as  soil  was  deposited  here  to  a 
depth  of  about  4  feet  by  the  flood  of  March  20, 1905.  (2)  A  nail  on  the  north  side  of  a  lai^e 
willow  stump  100  feet  south  of  the  south  bank  and  500  feet  upstream  from  the  gage;  ele- 
vation, 22.26  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  canal  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey:  85,  p.  77;  100,  pp.  27-29;  134,  pp.  26-39. 

Discharge  measurements  made  at  the  Imperial  canal  headings  during  1906. 


January  12.. 
January  26.. 
February  8 . . 
February  14 . 
February  28 . 

March  8 

March  18 

March  21 

March  28 

Apriie 

April  20 

April  27 

May  3 

May  11 

May  17 

May25 

June  1 

June? 

June  15 

June  23 

June  30 

Julys 

July  20 

July  25 

August  3 

August  10 

August  18 

August  24... 
August  31 


Date. 


Heading 
No.  2. 


380  ! 
350  I 


Heading  No.  3. 


1,110 
1,270 
2,500 
530 
450 
760 
460 
180 


390 


900 


1,530 
2.200 
2,240 
1,180 
1,190 
1,190 
1,100 
1,470 
1,940 
1,580 
1,790 
2,240 
2,660 
2,700 
3,260 
3,140 


1,720 


840 
750 
480 
440 
470 


Above 
junction. 


1,180 
1,530 
1,920 
1,760 
1,650 
2.610 


Below 
junction. 


3,360 
4,160 
3,780 
3,560 
4,500 
5,830 
6,130 
6.880 
10,430 


15,480 
11,220  I 


900 
990 
6,690 
2,480  I 
3,100  I 
3,600 


Total 
discharge 
of  canal. 


900 
990 
6,690 
2,480 
3,100 
3.600 
5,000 
6,750 
3,460 
3,290 
4,560 


0  25,000 


5,010 
6,100 
5.360 
5,350 
6,740 
8.490 
8,830 
10.140 
13,960 
■  25,000 
17,200 


a  Estimated. 

Note.— Figures  in  first  lour  columns  represent  measurements;  figures  in  fifth  column  are  derived 
froin  th©  preceding.     For  discharge  of  canal  July  25  to  December  31.  see  following  table. 
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Portion  of  Colorado  River  diverted  hy  Imperial  canal  during  1905. 


Date. 


Dlschaige  of  Colorado 
River  in  second-feet. 


At  Yuma. 


Below 
heading 
No.  3.  of 
Imperial 

canaJ. 


Diversion  by  Impe- 
rial canal. 


Second- 
feet. 


Per  cent. 


January  12. .. 
January  26 . . . 
February  8 . . . 
February  14. . 
February  28.. 

March  8 

March  18 

March  21 

March  28 

April  6 

April  20 

May3 

May  11 

May  17 

May  25 

June  1 

June? 

June  15 

June  23 

June  30   

Julys 

July  12 

July  -Ai 

July  25 

July  30 

August  3 

August  10 

August  18 

August  24 

August  31 ... . 
September  7 . . 
September  14 . 
September  22 . 
September  28 . 
October  II.... 
October  18.... 

October  25 

October  30 

November  4 . . 
November  11 . 
November  18 . 
November  25 . 
November  30 . 
December  7... 
December  13.. 
December  17.. 
December  23  . 
December  31 . . 


6,300 

6,770 

62,080 

21,900 

25,000 

43,100 

62,400 

103,500 

29,500 

30,100 

43,400 

30,703 

52,000 

37,000 

43,700 

61,500 

69,500 

82,000 

89,800 

61,500 

37,200 

31,720 

22,250 

20,650 

17,500 

14,700 

16,200 

10,300 

7,550 

7,500 

5,060 

9,670 

6,080 

5,280 

12,950 

6,950 

5,970 

5,670 

5,750 

6,550 

6,560 

6,550 

102,700 

20,100 

10,200 

8,100 

7,600 

5.900 


5,400 

5,780 

55,390 

19,420 

21,900 

39,500 

57,400 

96,750 

26,040 

26,810 

38,840 

34,690 

45,900 

31,640 

38,350 

54,760 

61,010 

73,170 

79,660 

47,540 

12,200 

11,610 

5,050 

a  8, 150 

2,480 

2,000 

2,220 

1,170 

770 

560 

90 

1,230 

180 

40 

1,010 

25 


90 

200 

0  70,000 


900 

990 

6,090 

2,480 

3,100 

3,600 

5,000 

6,/50 

3,460 

3,290 

4,560 

5,010 

6,100 

5,360 

5,350 

6,740 

8,490 

8,830 

10,140 

13,960 

fl25,000 

20,110 

17,200 

a  12, 500 

15,020 

12,700 

13,980 

9,130 

6,780 

6,940 

4,970 

8,440 

5,900 

5,240 

11,940 

6,925 

5,970 

5,670 

5,750 

6,550 

6,470 

6,350 

0  32,700 

19,220 

10,200 

8,100 

7,600 

5,900 


o  Approximate. 
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Estimated  monthly  discharge  of  Imperial  canal  during  1905. 


Month. 


January... 
February . . 

Mar?h 

April 

May 

June 

July 

Aug' Jilt 

September. 
October .  . . 
November. 
December . 


The  year . 


Heading  N  o.  1 ,  includ- 
ing total  diversion 
In  United  States. 


Headings  Nos.  2  and 
3,  including  total 
diversion  in  Mex- 
ico. 


Total  discharge. 


Second- 
Icet. 


460  I 

,370  ! 

5M  I 

20 

200  I 


Total  in 
acre-feet. 


2,770 
25,5.50 
84,240 
33,020 

1.230 
11,900 

7,990 


166,700 


Second- 
feet. 


900 
3,630 
3,330 
3;  370 
5,435 
9,430 

17,840 
9,905 
6,140 
7,625 
8,400 

12,200 


7,350 


Total  in 
acre-feet. 


55,330 
201,600 
204,800 
200,500 
334,200 
561,100 
1,097,000 
609,000 
365,400 
468,800 
500,000 
750,000 

5,348,000 


Second- 
feet. 


945 
4,090 
4,700 
3.925 
5,455 
9,630 
17,960 
9,905 
6,140 
7,625 
a8,400 
a  12, 200 


7,582 


Total  in 
Hcre-feet. 


58,100 
227,200 
289,000 
233,600 
335,400 
573.000 

i,io.s,eoo 

609,000 

365,400 

468,800 

0500,000 

0  750,000 

5.514,000 


o  Approximate. 
IMPERIAL  VALLEY  0ANAL8. 

In  July,  1904,  stations  were  established  on  all  canals  entering  the  Imperial  Valley,  as 
follows:  Holt  canal,  Hemlock  canal,  Alamo  channel,  Alamitos  canal,  Main  canal,  and 
Boundary  canal.  These  stations  are  located  on  United  States  territory,  and  each  is  near 
the  California-Mexico  boundan'  line. 

Discharge  measurements  are  made  from  footbridges  constructed  at  each  station. 

The  gages  are  vertical  4  by  4  inch  tiral>crs  substantially  embedded  in  the  ground.  Auto- 
matic water-etage  registers,  from  wliich  the  daily  gage-height  record  is  compiled,  were  placed 
at  the  first  five  stations  mentioned  above.  These  canals  enter  the  valley  east  of  Calexico, 
Cal. 

In  October  a  canal,  known  as  canal  No.  6,  or  Wisteria  canal,  was  completed,  which  enters 
the  valley  west  of  Calexico,  Cal.  A  station  was  established  on  this  canal  in  November  and 
weekly  dischai^  measurements  made.  After  April  11,-  1905,  the  Holt  canal  supplied  a 
much  larger  district  than  originally,  covering  territory  which  had  been  taking  its  supply 
from  Alamo  channel,  near  Eastside  levee.  A  new  canal,  known  as  New  Holt  or  No.  7,  was 
built  to  replace  the  Holt,  and  a  station  was  established  in  May.  A  statjon  was  also  estab- 
lished on  the  Tama  reck  canal  in  June.  The  latter  canal  diverted  water  from  New  River 
to  a  district  on  the  west  side  of  New  River  below  Imperial,  which  formerly  obtained  its  sup- 
ply from  Main  canal.  Gages  were  established  at  both  of  these  stations,  but  no  automatic 
registers  were  placed  on  either  canal. 

The  Station  on  Alamo  channel  was  inaccessible  after  the  end  of  February  on  account  of 
the  flooded  condition  of  the  country.  Water  was  not  taken  from  the  Alamo  for  inigation 
after  March.  Discharge  measurements  were  also  made  at  Rockwood,  on  Alamo  River,  but 
no  gage  heights  were  kept.  They  show  the  amount  of  water  flowing  through  this  channel 
to  Salton  Sea. 

Measurements  were  made  at  Brawley,  on  New  River,  for  a  similar  purpose.  They  were 
made  under  such  difficulties,  however,  that  they  are  of  little  vj^ue.  Measurements  made 
at  Calexico  were  used  to  determine  the  waste  into  Salton  Sea,  since  the  only  diversion  was 
through  Tamarack  canal.  A  large  quantity  of  water  was  wasted  from  Main  canal  into 
New  River  below  the  gaging  station  at  Calexico;  this  waste  was  measured  and  added  to 
the  discharge  of  New  River  in  making  estimate  of  total  discharge  of  New  River  into  Salton  . 
Lake. 
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A  description  of  these  stations,  with  gage  height  and  discharge  data,  is  contained  in 
Water-Supply  Paper  No.  134,  United  States  Geological  Survey,  pages  29-39. 

Discharge  measurements  of  Holt  canal,  near  Calexico,  Cat.,  in  1905. 


Date. 


January  4 . . 
January  12. 
January  19. 
January  26. 
Fcbniary  2 . 
Fcbniary  9. .. do. 


Hydrographer. 


Gage 
height. 


Dis- 
charge. 


W.  V.  Hardy. . 

do 

....do 

do 

do 


U. 


February  17 
February  24 
March  13. . . . 
March  20  ... 
March  27. . . . 

Aprils.. 

April  10 

April  17 do... 

April  24 do... 

May  1 1  —  .do... 

Maya do... 

May  15. .do... 

May  22 ' do... 

May  29 ' do... 

June  5 do... 

June  12 ..' do... 

Juno  18 j do... 


.do - 

.do 

R.  McCosUn 

.do..... 

.do.. 

.do 

.do 


Feet, 
1.30 
1.41 
1.43 
1.23 
1.23 
1.07 
1.90 


See.-ft. 
19.5 
30 

28 
19. 5 
18.1 
13.5 
40 


.93 

11.1 

1.88 

51 

2.06 

64 

2.84 

118 

2.81 

131 

L13 

21 

3.70 

246 

3.70 

2.^,6 

3.37 

202 

2.76 

143 

2.91 

163 

2.92 

169 

2.70 

128 

2.80 

150 

3.02 

177 

1.69 

57 

Date. 


R. 


June  26 

July  3 

July  10 

July  17. 

July  24 

July  31 

August  7 

August  14 

August  21 

Augu.st  21 

August  28.... 
September  4. 
October  10. . . 
October  17... 
October  23... 
November  6.. 

November  13.. do 

Novem ber  20. . ' do 

November  29 do 

October  :« j do 

September  11  J do 

September  25 do. . . . 

October  2 1 do  a  . . 


Hydrographer. 


W. 


R.  McCosUn. 

do 

do 

do 

do 

do 

do 

do 

do. 

do 

do 

do 

V.Hardy.... 

do 

do... 

do 


Gage     Dis- 
lel^t.  charge. 


Feet. 
1.64 
0.38 
.33 
.35 
.36 
.36 
1.45 
1.25 


2.62 
2.67 
3.08 
.25 
2.65 
1.40 
1.51 
1.33 
1.31 
2.55 
2.^ 
2.75 
2.80 


Sec.-ft. 
50 
6.9 
6.1 
5.8 
4.8 
4.2 
30 
% 
85 
5.1 
133 
131 
160 
2 
128 
21 
35 
40 
22 
124 
159 
128 
137 
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Mean  daily  gage  height,  in  feet,  of  Holt  canal,  near  Calexico,  Col.,  for  1906. 


Day. 


1. 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Jan. 

Feb. 
1.2.5 

Mar. 

Apr. 

May. 

June. 

July. 
0.0 

Aug. 

o.a5 

Sept. 

Oct. 

Nov. 

Dec. 

(l.O) 

1.4 

^.8o 

3.3 

2.8 

3.05 

2.8 

2.0 

1.3 

(l.O) 

1.2.5 

1.3 

2.9 

3.2.5 

2.a5 

.0 

.35 

3.0 

2.8 

1.7 

2.6 

(1.2) 

1.25 

(1.45) 

2.8 

3.3 

2.8 

.4 

.35 

2.75 

2.8 

1.7 

2.8 

(1.3) 

1.-25 

(1.6) 

2.5 

3.2 

2.8 

.3.5 

.5 

2.a5 

2.85 

1.7 

3.0 

(1.3) 

1.25 

(1.4) 

2.6 

2.9 

2.8.5 

.35 

1.15 

2.7 

2.a5 

1.5 

3.0 

(l.O) 

1.3 

1.4 

3.ft5 

(2.7.5) 

2.95 

.a5 

1.46 

2.9 

2.95 

1.4 

2.95 

(1.5) 

1.15 

1.5.5 

(3.3) 

(2.7.5) 

3.0 

.35 

1.55 

2.7 

3.1 

1.35 

2.9 

(1..5) 

(1.1) 

1.7 

(3.2.5) 

2.75 

2.95 

.35 

1.65 

2.5 

3.1 

1.35 

2.9 

(1.5) 

1.05 

1.8 

(3.2.5) 

2.75 

3.0 

.a5 

1.65 

2.75 

3.15 

1.35 

2.85 

(1.5) 

1.05 

1.6.5 

2.15 

2.75 

3.a5 

.35 

1.65 

2.85 

3.05 

1.4 

2.7 

(1.5) 

1.05 

(1.8) 

3.6 

2.75 

3.0 

.35 

l.,55 

2.9 

3.15 

1.45 

2.7 

1.4 

1.0 

Kl.9) 

5.65 

2.8 

2.95 

.35 

1.35 

3.0 

1.25 

1.5 

1.4 

1.2 

1.95 

3.6 

2.9 

2.6 

.35 

1.3 

3.1 

.25 

1.55 

1.35 

1.4 

2.0 

3.55 

2.9 

.2.5 

.35 

1.25 

3.a5 

.26 

1.7 

1.35 

1.6 

1..55 

3.6.5 

2.85 

2.5 

.35 

1.1 

3.0 

.25 

1.1 

1.3.5 

1.75 

1.3 

3.&5 

2.9 

2.5 

.35 

.95 

3.1 

.25 

.95 

1.35 

1.8 

1.5 

3.7 

2.85 

2.U 

.35 

.95 

3.15 

.25 

.9 

1.35 

1.35 

1.55 

3.8 

2.8.5 

1.75 

.35 

.95 

3.1 

.25 

.9 

1.4 

1.4 

1.95 

3.75 

2.9 

1.7 

.35 

1.0 

2.6 

.25 

.85 

1.55 

1.4 

1.8 

3.8 

2.9 

1.65 

.35 

1.0 

2.3 

1.2 

1.05 

1.65 

1.4 

1.8.5 

3.75 

2.95 

1.65 

.35 

i.a5 

2.75 

1.3 

.95 

1.7 

1.4 

2.05 

3. 75 

2.95 

1.6 

.3.5 

1.5 

2.9.5 

1.5 

.9 

1.6 

1.4 

2.2 

3.75 

2.7 

1.6.5 

.35 

1.95 

2.9 

2.65 

.95 

(1.45) 

.95 

2.35 

3.7 

2.6 

1.6 

.35 

2.0 

2.8 

2.65 

1.0 

1.3 

1.1 

2.2 

3.5 

2.5 

1.6.5 

.35 

2.0 

2.0 

2.7 

.9.5 

(1.25) 

1.4 

■2.6) 

3.35 

2.45 

1.G.5 

.3.5 

2.0 

L.-W 

2.7 

.95 



1.1 

1..5.5 

2.8.5 

3.35 

2.5 

0 

.35 

2.0 

2.2.5 

2.7 

85 

.9.5 

1.5 

2.8 

3.35 

:..5,5 

0 

.35 

2.6 

2.8 

2.7 

.8 

1.0 

2.6 

3.35 

2.9 

0 

.35 

2.7 

2.8 

2.6 

.9 

(I.l) 

2.7 

3.35 

2.7 

0 

.35 

2.75 

2.8 

2.4 

1.25 

(1.2) 

2.80 

2.65 

....... 

.35 

2.85 

2.3 

Note.— GaRfi  heiahts  in  parentheses  are  estimated. 

Estimated  monthly  discharge  of  Holt  canal  near  Calexico,  C<d.,for  1906. 

I         Discharge  In  second-feet. 

Month.  -      — — 

Maximum  i  Minimum       Mean. 


January 

February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 


40 
35 
123 

260  I 

210 

181 

7  1 
1.58  I 
202 
196 
71  ' 


10 

9  I 

23 ; 

83  I 
109 

0 

0 

3 
35 

2 


24.8 
21.0 
57.4 
208 
152 
a  150 
also 
a  150 
144 
96.6 
27.0 


The  period . 


Total  in 
acre-feet. 


1,525 
1,166 
3,530 
12,  ,380 
9,346 
8,926 
9,223 
9,223 
8,569 
5,940 
1,607 


71,430 


a  Estimated.     Flootl  water  used  for  irrigation.     Beginning  with  March  6  Holt  heading  was  used  to 
divert  water  in  No.  5  maui  canal,  but  its  capacity  was  not  sufficient  until  April  16. 
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Estimated  monthly  discharge  of  New  Holt  or  No.  7  canal  necur  Calexico,  Cal.,for  1905. 


Month. 


Discharge  in  second -foot. 
Maximum.  Minimum.      Mean. 


Total  in 
acr^-feet. 


May 1 18  1.107 

June j 33  '  1.954 

July ' 3:J  i  2.029 

August 1 33  2.029 

September ' 33  1,964 

October ' 33  j  2,029 

November ' 33  1.964 

The  period I |  13. 090 

Note. —The  station  record  is  of  no  value  because  most  of  the  water  used  was  obtained  from  flooded 
basins  to  the  east.  The  mean  dischargi*  for  the  entire  district  covered  by  the  canal  was  estimated  in 
the  field  at  33  second-feet. 

Discharge  tnea^uremenls  of  Hemlock  canal  near  C'alexiro,  Vol.,  in  1905. 


Date. 


Hydrographer.     ^;-^\    ^^^'-^ 


Ffct. 

January  4 W.V.Hardy 0.87 

January  12 do 0.  ss 

January  19 do '  1.41 

January  26 do 0.S4 

February  2 do 1.25 

February  9 do 1.64 

February  17 . .    R.  R.  McCoslin. . .  1.  .'.O 

February  24 do 1. 79 

March  13 do 1. 20 

March  20 do 1.45 

March  27 do 1.7:J 

April  3 do 1.N5 

April  10 do 1.42 

April  17 do 2.  4.-» 

April  24 do 0.7() 

May  1 do 1. 1(» 

May  8 do 2. 04  , 

May  15 do 1.94 

May  22 do 1.75 

May  29 do 1.54 

.Iune5 do l.M 

June  12 do 0.  7S 

June  IS d«. 1.7 


Sec.-ft. 
2.0 


1.9 
7.4 
16.4 

12.  .-i 
17.2 

8.7 
13. 2 
23.0 
20.0 
.12.7 
.%.(» 

1.6 

6.4 
'3).  4 
IS.  6 
14.5 
12.1 
16.9 

2.1 

13.  2 


Date. 


Hydrographer. 


(Jage       Dis- 
height   charge. 

Feet.    Sec.-ft. 


June  26 R.  R.  McC'oslin...  1.96 

July3 do 1.23 

July  10 do 1.73 

July  17 do 1.69 

July  24 do 0.75 

July  31 do 1.23 

August  7 do 1.43 

August  14 do 1.59 

August  21 do 1.23 

August  28 do 1.12 

September  4 . .    W.  V.  Hardy 0.97 


.'^eplenil>er  11 do 

September  2.') do 

<ktolM'r2 do 

(Vto»>er  10 do 

OotolHT  17 do 

Oct<>l>er-2:J do 

October  ;«) do 

.Novenilier  6 do 

.\ovenilH»r  13 do 

N«>venjlK'r  20 do 


1.42 
0.  J<2 
1.11 
1.30 
1.12 
1.20 
1.04 
0.90 
1.00 
0.70 


Nov«MnlKT29 do 0.89 


21.0 
7.2 
17.9 
15.9 
0.8 
7.9 
12.7 
17.4 
9.8 
7.3 
4.4 
13.3 
2.1 
7.3 
8.3 
8.0 
8.4 
0.2 
4.0 
6.4 
2.0 
3.1 
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Mean  daily  gage  height,  in  feet,  of  Hemlock  canal  near  Calexico,  Cal.,for  1905. 


Day, 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.0 

1.0 

0.9 

(1.8) 

1.1 

1.55 

1.6 

1.2 

1.15 

1.0 

1.1 

1.0 

2 

.9 

.95 
1.0 
1.05 
1.15 
1.3 
1.4 

1.25 
1.3 
1.3 
1.1 

.8 

.8 
1.0 

.9 

.9 

.9 
1.05 
1.2.5 
1.3 
1.3 

1.9 
1.85 
1.8 
2.0 
(2.0) 
(1.9) 
(1.6) 

1.05 

1.2 

1.35 

1.7 

1.95 

2.0 

2.1 

1.5.5 

1.6 

1.7 

1.8 

1.9 

1.9.5 

2.G^ 

1.5 
1.25 
1.2 
1.2 
1.2 
1.55 
1.75 

1.2 

1.2 

1.3 

1.3 

1.4 

1.45 

1.4 

1.1 

.9 

.9.5 
1.2 
1.3.5 
1.35 
1.35 

1.1 

1.1 

1.15 

1.2 

1.3 

1.45 

1.45 

1.16 
1.25 
1.1 

.95 

.9 

.9 

.9 

1.0 

3 

2.0 

4 

1.6 

5 

1.5 

6 

1.7 

7               ... 

1.65 

8 

1.6 

9 

1.0 

1.65 

1.5 

(1.5) 

2.1 

2.1 

1.75 

1.4 

1.3.5 

1.4 

.95 

1.55 

10 

.75 

1.65 

1.-^ 

(1.4) 

2.1 

2. 15 

1.75 

1.4 

1.4 

1.35 

1.0 

1.6 

11 

.75 

1.55 

1.25 

(1.6) 

2.1 

2. 15 

1.75 

1.5 

1.4 

1.4 

1.05 

12 

.75 

1.35 

1.3 

(1.7) 

2.1 

.8 

1.75 

1.55 

1.45 

1.35 

1.1 

13 

.75 

1.1 

1.2 

1.9 

2.1 

.8 

1.7 

1.55 

1.5 

1.5 

1.05 

14 

.75 

1.15 

1  05 

1.8 

X.1 

.9 

1.7 

1.6 

1..55 

1.0 

.95 

15 

.75 

1.4 

.9.5 

2.0 

1.95 

.9 

1.7 

1.4 

1.55 

1.15 

.75 

16 

.75 

1.8 

.9 

(2.2) 

2.0 

.9 

1.7 

1.25 

1.55 

1.25 

.8 

17 

.75 

1.6 

1.05 

2.45 

1.95 

1.4 

1.7 

1.2 

1.65 

1.1 

.8 

18 

1.0 

1.75 

1.0 

2.5 

1.85 

1.7 

1.8 

1.2 

1.3 

1.0 

.&5 

19.            

1.4 
1.55 
(1.4) 
(1.3) 
(1.2) 

1.75 

1.65 

1.5 

1.45 

1.5.5 

1.05 

1.45 

1.5 

1.4 

1.25 

2.2 
2.4.5 
2.3.5 
2.2 

(2.0) 

1.8.5 

1.8 

1.75 

1.75 

1.7 

1.&5 
1.6 
1.55 
1.5 
1.5 

1.85 
1.45 
1.0 
1.0 
1.0 

1.2 

1.2 

1.25 

1.2 

1.2 

.95 
1.0 
1.05 
1.0 
1.0 

1.05 

1.1 

1.0 

1.0 

1.2 

.8 
.7 
.8 
.9 
.85 

20 

21 

22 

23 

24 

(1.0) 

1.8 

1.3 

1.45 

1.  /5 

1. 75 

.75 

1.2 

.9 

1.15 

.75 

25 

(.9) 

1.65 

1..^5 

1.4,5 

(1.7) 

1.95 

.75 

1.2 

.95 

1.06 

.75 

26 

.8.5 
1.0 

i.a5 

.9 

1.55 
1.75 

1.2 
1.1 

(1.6.5) 
(1.6) 

1.85 
1.8 

.75 
.75 

1.2 
1.2 

1.0 
1.0 

1.05 
1.1 

.75 
.75 

27 

28 

1.0 
.7 
.6 
.55 

.9 

1.^5 
1.15 
1.5 
1.9 

1.1 
1.1 
1.1 

(1.55) 
1.5 
1.55 
1.6 

1.8 

1.75 

1.75 

1.05 
1.25 
1.25 
1.25 

1.1 
1.1 
1.05 
1.0 

.9 

.95 

.95 

1.1 
1.2 

.9 

.85 

.85 
.95 
1.3 

29 

30 

31 

Note.— Gage  heights  in  parentheses  are  estimated. 

Estimated  monthly  discharge  of  Hemlock  canal  near  Calexico,  Col.,  for  1905. 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 


The  period . 


Diwtharge  in  second-feet. 
Maximum.  Minimum.      Mean. 


12.0 
17.4 
23.0 
39.0 
21.6 
25.2 
18.4 
17.5 
14.0 
12.6 
9.6 


0.4 
2.0 
3.3 
6.6 
5.4 
1.8 
0.8 
5.2 
3.3 
2.4 
1.4 


4.3 
10.0 
10.7 
19.3 
15.7 
14.1 
10.9 
10.4 
8.1 
7.5 
4.6 


Total  in 
acre-feet. 


264 
555 
658 
1,149 
965 
839 
670 
639 
482 
461 
274 


6.956 
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Discharge  mjeasuremenis  of  New  River  near  Calexico,  Col.,  in  1905. 


Date. 


January  5 

January  13 . . . 

January  20 

January  27 . . . 
February  3 . . . 
February  10 . . 
February  18 . . 
February  23 . . 

March  2 

March  9 

March  16 

March  23 

March  29 

April  6 

April  12 

April  18 

April  25 

May2 

May9 

May  16 


Hydrographer. 


I  r.ago  '     J)is- 
hciglit   charge. 


Date. 


Hydrographer. 


W.V.Hardy 

....do I 

....do 

....do ' 

do I 

...do 

....do 

R.  R.  McCo8lin...i 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Feet. 

2.00 
3.20 
3.30 
5.20 
4.00 
5.70 
6.90 
7.14 
7.48 
7.90 
7.77 
6.74 
8.93 
6.95 
6.50 
6.80 
8.71 
8.47 
8.80 
9.19 


Sec.-ft. 

12 

82 

99 

323 

126 

451 

986 

1,063 

1.461 

1,702 

1,648 

1,159 

2,916 

1,307 

949 

1.149 

3,aS2 

2,417 

2,890 

3,237 


May  23 R.  R.  McCoslln., 

May30 do 

June  6 do 

June  13 do 

Juno  20 do 

June  27 do 

July  5 1 do 

July  12 do 

July  18 1  Hardy  and    Mc- 

]      Coslin 

July  25 do 

August  I j  R.  R.  McCoslin.. . 

August  8 1  McCoaland    and 

I      Hardy 

August  15 do 

August  22 I do 

August  29 M.  V.  Hardy 


September  5 
September  12 do 


Hardy  and   Mc- 
Coslin   


height. 

Dig- 
charge. 

Feet. 

Sec.-ft. 

9.24 

3.097 

9.38 

3,400 

9.77 

3,817 

10.85 

4,958 

11.81 

0.949 

12,70 

10.810 

13.21 

11,940 

13.34 

13,640 

13.11 

13,220 

12.42 

10,040 

11.38 

8,221 

10.72 

6.531 

10.90 

6,997 

10.22 

.5.529 

9.42 

4,308 

9.31 

.•J.  830 

7.  .52 

1.892 

Discharge  measurements  of  Alamo  Channel  near  Rockwood,  Col.,  in  1905. 


Date. 


Hydrographer. 


Gage  , 
heigh  t.i 


Feet.  ; 


January? W.V.Hardy.. 

January  14 do , 

January  21 do ' 

January  28 do i 

February  4 do I 

February  11 do I 

February  20 do ' 

February  25 do ' 

March  3 ! do !    7. 48 


March  11. 
March  17. 
March  25. 
March  30. 


....do 

....do 

....do 

....do 


April  8 I do 

AprU  13... 
April  19... 

April  26 

May3 

May  10 


..do 

.  R.  McCoslin... 

..do 

..do 

..do 


6.80  I 
7.15' 
10.00  I 
9.50  j 
6.20  I 
0.00  I 
6.00  ; 
(«)     I 


Dis-     I 
charge. 

Sec.-ft.  I 
49 
205   I 
77   I 
112. 
151    ' 
61   I 
5.30 
94 
387 
1,088 
1,379   ' 
1,806 
1,443 
635 
692 
772   I 
a  632 
1,044 
1,770 


Date. 


Hydrographer.    L^Xt 


Dis- 
height.  charge 


R.  R.  McCoslin. 
W.V.Hardy... 
....do 


.do. 
.do. 


May  17... 
May  24... 
May  31 . . . 

June  7 

June  14. ., 

June  21 1 do... 

June  28 ! do... 

July  6 1 do... 

July  13 j do... 

July  19 ' do... 

July26 1 do... 

August  2 do... 

August  9 do... 

August  10 do... 

August  23 do... 

August  30 do... 


Feet. 
6.00 
6.37 
5.92 
6.28 
6.85 


9.60 
9.00 
9.50 


September  6. 
September  13. 


Hardy  and  Mc- 
Coslin  

....do 


8.80 
8.60 
8.50 
9.80 
9.93 

9.95 
10.45 


Sec.-ft. 
990 
1,562 
1.692 
2,110 
3,644 
5,348 
3.253 
4,234 
3.932 
3,501 
3,104 
3,551 
2.815 
2, 874 
2,439 
2,  .'509 

2,115 
3,500 


aOage  washed  out. 
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Discharge  mtctsurtmenU  of  Alamiios  canaf^  Calexico,  Cal.,  in  1906. 


Date. 


Hydrographcr. 


Jftiniary  3 W.  V.  Hardy . . . 

January  11 do 

J  anuary  18 do 

J  aiiuary  26 ,  .do 

February  2 do 

February  9. ..' do 

February  17.  .1  H.  H.  McCoslin.. 

February  24 .  .  > do. 

Mart;h  1 do 

March  8 do 

March  15 — do 

March  22 do 

March  29 do 

April  5 do  - 

April  11... do 

April  17.. do 

April  24 do 

Mayl .....do 

Mays do i 

May  15 do 

May22 do 

May  29 do..... 

.1  une  5 do 


Feet. 
1.48 
1.54 
1.11 
I. a') 
1.06 
0.52 
LOT) 
1.00 


I 
0.82  I 

I 


1.20  I 

1.53 

1.63 

1.67 

1.30 

1.10 

1.15 

1.41 

1.34 

1.37 

I.3.'> 


Dis- 
fiiar^'t'. 

Sec.-//,  j 
30 
30 
15. 1 

12.0 
13.  fi   I 

1.0 
16.8 
15.7 

9.1   : 

«       I 

«       i 
0 

24 

44 

50       , 

57       I 

40 

26 

28 

39 

35 

36 

36 


Date. 


Hydrog/apher.    \^f^^ 


June  12 R.  U,  McCoslin .. 

4unel« I  W.  V.  Hardy 

June 26. R.  R.  McCoslin.. 

July  5 do 

July  10. I do 

July  17 1 do 

July  24 1 do 

July  31 do 

A  ug.    7 do 

August  14 do 

.\ugU8t  21 ....  I do 

Augustus I do 

Srf)! ember  4.  .!-.... do 


FeeL 
1.32 
1.30 
1.35 

i.ai 

1.34 
1.35 
1.34 
1.34 
1.12 
1.12 
1.17 
1.27 
1.34 


S)  [ttcnibcr  11 . 
.ScpLwnber  25. 

October  9 

October  16 

Octol>er  23 

November  13. . 
November  IS.. 
Novemlwr  30.. 
October  30. .. . 
November  6... 


W.V.  Hardy ,    1.42 

....do I    1.23 

....do 1.30 

....do 1    1.32 

....do..... I    1.27 

....do. 

do....... 

do I    0  42 


do. 
.do. 


0.90 


Dis- 
charge. 


Sec.-fL 
37 
30 
36 
34 
33 
34 
33 
33 
22 
22 
24 
31 
39 
43 
36 
40 
45 
38 

0 

0 

5.4 
18.3 

0 
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Mean  daUy  height  in  feet,  of  Alamitos  canal  near  CdUxico,  CcH.^for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1            

1.5 

1.5 

1.5 

1.45 

1.45 

1.4 

1.45 

1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.45 

1.5 

1.15 

1.1 

1.1 

1.1 

1.05 

1.1 

1.1 

1.1 

1.0 

1.05 

1.15 

1.2 

1.2 

1.2 

1.25 

1.2 
1.1 
1.2a 
1.1 

.95 

.fl5 

.05 

.9 

.7 

.5 

.5 

.5 

.5 

.5 

.5.5 

.55 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.0 
1.0 
1.05 
1.1 

.8 

.75 

0.8 
.8 
.6 
.4 
.35 
.35 
.3 

.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.15 
.65 
.7 
.7 
.8.5 
.9 

1.3 

1.4 

1.3 

1.35 

1.5 

1.6 

1.55 

1.5 

1.55 

1.6 

1.6 

1.6 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.7 

1.75 

1.35 

1.4 

1.55 

1.45 

1.4 

1.4 

1.4 

1.4 

1.25 

1.15 

1.15 

1.1 

1.1 

l.l 

1.1 

1.1 

1.1 

1.1 

1.15 

1.2 

1.25 

1.3 

1.4 

1.4 

1.4 

1.4 

1.3 

1.2 

1.2 

1.2 

1.25 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

i.a5 

1.35 
1.35 
1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.35 

1.3 

1.3 

1.3 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

4.3 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.05 
9 
1.05 
1.1 
1.1 
1.1 
1.1 
1.1 
1.15 
1.15 
1.15 
1.15 
1.15 
1.1 
1.1 
1.1 
1.1 
1.1 
1.15 
1.2 
1.2 
1.15 
1.2 
1.25 
1.25 
1.25 
1.3 
1.3 
1.3 
1.25 
1.3 

1.4 

1.4 

1.35 

1.35 

1.3 

1.35 

1.45 

1.45 

1.4 

1.4 

1.4 

1.45 

1.5 

1.45 

1.4 

1.4 

1.4 

1.4 

1.35 

1.4 

1.45 

1.45 

1.4 

1.2 

1.25 

1,25 

1.2 

1.1 

1.15 

1.1 

1.1 

1.25 

1.15 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.3 

1.35 

1.35 

1.35 

1.25 

1.2 

1.2 

1.15 

1.25 

1.25 

1.2 

1.2 

1.15 

1.15 

1.15 

.9 

.8 

a45 
.45 
.2 
.1 
.0 
.15 
.25 
.3 
.3 
.3 
.25 
.3 
.3 
.25 
.3 
.3 
.25 
.2 
.2 
.2 
.15 
.15 
.15 
.2 
.25 
.25 
.35 
.4 
.35 
.25 

a2 

2 

.25 

3 

.25 

4 

2 

5 

.2 

6 

.2 

7 

.2 

8 

.2 

9 

.2 

10 

.2 

11 

.2 

12 

.25 

13.                 .... 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23      

24 

25 

26 

27 

28 

29 

30 

31 

Estimated  monthly  discharge  of  Alamitos  canal  near  Ccdexico,  Cal.,  for  1906, 


Month. 


January... 
February.. 

March 

April 

Ma> 

June 

July   

August 

September. 

October 

November. 


The  period . 


Dischargn  in  second-feet 
Maximum.  Minimum.      Mean. 


11 


25 
30 
32 
11 
28 
18 
0 


26.6 
11.4 

4.9 
45.6 
31.8 
34.4 
33.9 
23.9 
40.8 
35.8 

2.7 


Total  In 
acre-feet. 


1,638 

633 

301 

2,714 

1,955 

2,047 

2.084 

1,470 

2,428 

2,201 

161 


17,630 
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Discharge  measurements  of  Main  canal  near  Calexico,  Cal.,  in  1906. 


Jam  ary  3  . , . 
Jam  ary  11  . . 
January  18  .. 
January  2G .. 
Febnuiry  2 . . 
February  15 . 
February  17 . 
Ff  bniary  23 . 

March  1 

Manh  8 

March  15 

March  22 ... . 

March  29 

April  5 

Apnlll 

April  17 

April  24 

Mayl 

Mays 

May  15. 

May22. 

May  29 

Junes 


Oaee 


Hyclrographer.       ^^^^^    ^"-^ 


W.  V.  Hardy... 

....do... 

....do. 

....do 

....do 

-...do 

U.  R.  McC:osUn. 

....do 

....do.. 

....do 

....do.... 

....do.......... 

.-.-do - 

....do 

.--.do 

....do 

....do... 

....do 

....do 

....do....- 

-.-.do.. 

....do 

....do 


Feet. 

3.90 
4.20 
4.50 
4.20 
4.18 
4.09 
4.15 
3.95 
4.49 


Dis- 


3.52 
4.79 
4.M 
4.98 
5.04 
4-01 
4.47 
4.42 
4.34 
4.24 
4.32 
4.10 


Sec.  ft 
439 

524 
567 
510 
507  I 

485  ; 
472 
447 
595  j 
0  I 
i) 
41U 
«51   i 
675  , 
729  I 
735  j 
725  I 
&I8  , 
623  ] 
586  ' 
562  j 
595 

I 


Date. 


June  12 

Juno  18 

June  26 


Hydrographer. 


July  3 1-.... do. 

July  10 

July  17 

July  24 

July  31 


.do. 
.do. 
.do. 
.do. 


Au(?U8t  7 do. 


August  14  -. . 
Aupuat  21 . . , 
August  28-.. 
September  4  - 


-..do. 
.--do. 
-..do. 
...do- 


Septcmbor  11 .;  W.  V.  Ilartly. 


September  25 . 

October  2 

October  9 

October  16. . . . 
November  3 . . 
Novem!)cr6- . 
November  13  . 
November  18  - 
November  30  - 


do 

do 

do 

do 

-....do 

do... 

do 

do 

do 


Oage  I    Dis- 
beignt.  charge. 


R.  R.McCoslln.. 

do 

....do 


Feet. 

4,17 
4.1, 
4.23 
4.25 
4.38 
4.36 
4.32 
4.23 
4.29 
4.33 
4.33 
4.29 
4.30 


4.27 


4.29 
4.30 
2.90 
3.60 
3.60 
3.55 
3.50 


8ec.  ft. 
5/5 
MO 

5/1 
5.2 
567 
582 
583 
580 
556 
562 
.540 
536 
558 

0 
551 

0 
559 
546 
296 
980 
380 
378 
376 
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Menn  daily  gage  height^  in  feet,  of  Main  canal  near  Calexico,  CdL.^far  1905, 


Day. 

Jan. 
3.9 

Feb. 
4.05 

Mar. 

Apr. 

May. 

June. 
4.2 

July. 
4.25 

Aug. 
4.2 

Sept. 
4.3 

Oct. 

(«) 

Nov. 
2.3 

Dec 

1 

4.5 

4.7 

4.45 

3.4 

2 

3.95 

4.2         4.45 

4.85 

4.4 

4.2 

4.25 

4.2 

4.3 

l«) 

2.9 

3.45 

3 

3.9 

4.25 

4.05 

4.95 

4.4 

4.2 

4.25 

4.2 

4.3 

(«) 

3.22 

3.75 

4 

3.85 

4.15 

(«) 

4.9 

4.4 

4.2 

4.25 

4.25 

4.3 

(°) 

3.55 

3.5 

5 

3.85 

3.95 

(°) 

4.85 

4.45 

4.2 

4.25 

4.25 

4.3 

3.95 

3.45 

3.9 

G 

3.75 

3.8 

(») 

4.9 

4.4 

4.2 

4.25 

4.25 

4.3 

4-2 

(3.55) 

3.^ 

7 

3. 7 

3.8 

(«) 

4.95 

4.4 

4.2 

4.3 

4.3 

(«) 

4.25 

(3.6) 

•^.95 

8 

3. 75 

3.8 

(») 

4.95 

4.45 

4.2 

4.35 

4.3 

(•) 

4.2 

(3.6) 

3.95 

9 

3. 95 

3.85 
3.85 

(«) 
(°) 

5.0 
5.0 

4.4.5 
4.4 

4.2 
4.2 

4.35 
4.35 

4.3 
4.3 

(«) 
(«) 

4.3 
4.3 

(3.6) 
(3.6) 

3.95 

10 

4. 2 

3.6 

11 

4.2 

3.85 

(°) 

5.0 

4.4 

4.2 

4.35 

4.35 

(«) 

4.3 

3.6 

12 

4.4 

3.85 

(«) 

5.0 

4.45 

4.2 

4.35 

4.36 

.5 

4.3 

3.6 

13 

4.55 

3.8 

(«) 

5.0 

4.45 

4.2 

4.35 

4.35 

2.0 

4.3 

3.6 

14 

4.4 

3.95 

(°) 

5.0 

4.4 

1.25 

4.35 

4.35 

2.5 

4.3 

3.6 

15 

4.3 

4.1 

(») 

5.05 

4.35 

4.2 

4.35 

4.35 

2.95 

4.3 

(3.6) 

16 

4.35 

4.2 

(») 

5.05 

4.3 

4.2 

4.35 

4.35 

3.1 

4.35 

(3.6) 

17 

4.4 

4.1 

(») 

5.05 

4.3 

4.25 

4.35 

4.35 

3.15 

4.36 

(3.6) 

18 

(4.5) 

4.05 

(°) 

5.1 

4.3 

4.2 

4.35 

4.35 

3.15 

4.35 

3.6 

19 

4.5 

4.05 

(°) 

5.1 

4.3 

4.2 

4.35 

4.35 

3.5 

4.3 

3.55 

20 

1     4.5.5 

4.0 

(1.5) 

5.0 

4.3 

4.2 

4.35 

4.36 

3.9 

4.3 

3.4 

21 

4.5 

3.9 

3.35 

5.0 

4.3 

4.2 

4.35 

4.35 

4.05 

4.3 

3.4 

22 

4. 55 

3.9 

3.5 

5.0 

4.25 

4.25 

4.3 

4.3 

4.2 

4.3 

3.4 

23 

4.5 

3.9.5       3.8 
4.1         4.15 

4.9 
4.95 

4.3 
4.3 

4.3 
4.3 

4.3 
4.3 

4.3 
4.3 

4.35 
4.35 

(«) 

(«) 

3.2 
3.06 

24 

4.35 

25 

1    4.25 

4. 3       (4. 5) 

4.9 

4.3 

4.25 

4.35 

4.3 

4.3 

(«) 

3.05 

26 

1    4.2 

4.4 

(4.8) 

4.9 

4.3 

4.25 

4.3 

4.3 

4.25 

(«) 

3.05 

27 

1    4.05 

4.5 

(4.8) 

4.9 

4.3 

4.25 

4.3 

4.3 

4.25 

.1 

3.05 

28 

3.95 

4.5 

(4.8) 

4.9 

4.3 

4.25 

4.3 

4.3 

4.25 

.8 

3.05 

29 

3.9 

(4.8) 

4.8 

4.3 

4.25 

4.3 

4.3 

4.25 

.85 

3.4 

30 

3.85 

4.8 

4.6 

4.2 

4.25 

4.3 

4.3 

3.1 

1.7 

3.45 

31 

3.85 

1 

4.7 



4.2 

... 

4.3 

1.7 

a 

No  flov 

f. 

NOTE.-C 

Jage  heights 

In  paro 

n theses 

are  est 

imated 

Estimated  montJdy  discharge  of  Main  canal  near  Calexic4>,  Col.,  for  1906. 
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Discharge  measurements  cf  Boundary  canal  near  CaUxico,  Cal.,  in  1905. 


Date. 


January  3  . . . 
January  11  .. 
January  18 . . 
January  2a  . . 
February  2.. 
February  9 . . 
Febniary  17  . 
February  23  . 

March  1 

March  5 

March  8 

March  22 

March  29 

Aprils 

April  11 

April  17 

April  24 

Mayl 

May  8 

May  15 

May  22 

May29 , 

June  5 , 


Hydrographer. 


W.V.Hardy... 

....do 

....do 

....do 

....do 

....do 

R.  R.  McCoslin. 
....do 


.do. 
.do. 
.do. 
•do. 
.do. 
.do. 
.do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Gaee 
hei^t. 


Feet. 

0.80 

.98 

1.00 


.95 
.79 


1.00 


.80 
.85 
.99 
1.00 
1.08 
.83 
.83 
.74 
.71 
.85 
.90 


Dis- 
charge. 


Sec.-ft. 
6.4 
8.6 
8.9 
7.8 
9.1 
8.3 
5.3 
8.3 
10.0 
0 
0 

7.8 
6.2 
8.5 
10.4 
11.7 
13.0 
6.1 
7.5 
6.1 
5.1 
8.0 
8.4 


Date. 


Hydrographer. 


June  12... 
June  18... 
June  26... 
July  3.... 
July  10... 
July  17... 
July  24..., 
July  31... 
August  7  . 
August  14 
August  21 

August  28 i do 

Septeni ber  4 do 


R.  R.  McCoslin. 
....do 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


I 


September  11 

October  2 

October  6 

October  9 

October  16... 
October  18. . . 

October  30 i do 

November  13  . 1 do 

November  18 do 

November  30 do 


....do 

W.V.Hardy 

....do 

....do 

....do 

....do 


Gage  I    Dis- 
heignt.  charge. 


Feef. 
0.35 
1.00 
.91 
.93 
.78 
.77 
.96 
.87 
.83 
.78 
.79 
.79 
.80 


.90 
.87 
.80 
.25 
.85 
.90 
.95 
1.03 


Sec.-ft. 
0.22 
11.0 
7.5 
6.4 
4.8 
4.2 
6.6 
5.3 
6.2 
5.7 
5.7 
4.8 
3.8 
0 
0 

8.4 
5.3 
5.0 
0 

8.0 
8.4 
7.0 
12.7 


Estimated  monthly  discharge  of  Boundary  canal  near  Calexico,  Cal.,for  1905. 


January 

February . . , 

March , 

April 

May 

June 

July 

August 

September., 

October 

November.. 


Month. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


8.9 
9.8 

10.0 

13.0 
8.0 

11.0 
6.8 
6.2 
6.0 
8.0 

12.7 


6.0 
5.1 
0 

7.0 
6.1 
.2 
4.2 
4.4 
0 
0 
7.0 


8.1 
7.8 
3.6 
10.2 
6.5 
7.9 
5.4 
5.6 
3.8 
4.4 
9.0 


Total  in 
acre-feet. 


433 
221 
607 
400 
471 
332 
344 
227 
271 
536 


4,340 
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Discharge  measurements  of  Wisteria  canal  near  Calexico,  Cdl.,  in  1905. 


Date. 


January  5  . . . 
January  11  . 
January  18  .. 
January  25  .. 
February  1 . . 
February  10  . 
February  18  . 
February  25  . 

March  1 

Marcli  15  .... 
March  23  .... 
March  29  .... 

April  0 

April  12  ..... 

April  18 

April  25 

May  2 

May  9 

May  16. 

May  23 

May  30 

Juno  6 


Hydrographer. 


W.V.Hardy. 

do 

do 


.do. 
.do. 
.do. 


do 

R.R.Mc(:osUn.. 

do 

....do 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 


Gace 
heignt. 


Feet. 
1.12 
,15 
.52 
.92 
.80 


Dis- 
cbarge. 


.90 

1.6.5 

1.29 

1.00 

.95 

.50 

.8.1 

.43 

.63 

.42 

.38 


Bec.-ft 
3.0 

"o 

7.7 
22 

16.5 

0 

0 

0 

0 

0 

0 
2b 
64 
47 
33 
32 
13.1 
26 
12.2 
17.1 
12.1 
11.9 


Date. 


June  13 

J  une  19 

June  26 

Julys 

July  11 

July  18 

July  25 

August  1 

August  8 

August  15 

August  22 

August  29 

September  5 . . 
Septeml>er  12. 
September  26  . 

Octobers 

October  11.... 
October  18.... 

October  31 

November  7  .. 
November  14  . 
November  21  . 


Hydrographer. 


Gaee 
hetglit, 


R.  R.  McCoslin. 
W.V.IIardy  ... 
R.R.McCosUn. 

do 

do 

do, 

W. V. Hardy  ... 

..-.do 

do 

R.R.  McCoslin. 
W.V.Hardy  ... 
R.R.McCoBlin  . 
W.V.Hardy... 

do 

....do 

....do.. 

....do 

do 

....do 

...do 

....do 

....do.... 


Feei. 

0.35 
.57 

.38 

.m 

.96 
.66 


Dis- 
charge. 


.33 


.60 
.60 
.40 


.15 


Sec.-fL 
10.6 

13.5 
10.6 
9.4 

17.8 
0 

7.8 
0 
0 
0 

o 

0 
0 
0 

o 

0 

12.8 

14 

12 

0 

0 


a  Estimated. 
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DaUy  gage  height^  infeetj  of  Wisteria  canal  near  Calexico,  Col.,  for  1905. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


0.95 
.9 

1.15 

1.1 

1.1 

1.1 

1.25 

1.3 
.95 
.95 
.15 
.1 

.0 
.0 
.0 
.6 
.2 
.65 
.8 
.8 
.8 
.8 


1.0 
1.1 
1.0 
1.0 
1.0 
.8 


Feb. 


0.8 
.8 
.8 

1.0 
.55 
.3 
.0 
.0 
.0 
.0 
.0 
.3 
.2 
.25 
.3 
.35 
.25 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.2 
.2 
.3 


Mar.     Apr. 


0.25 
.2 
.2 

.2    I 
.2 

.2 

I 
.2 

.15 

.15 

.15 

.15 

.35 

.35 

.40 

.35  ] 

.3 


.5 

.5 

.5    i 

.8 

.8    , 

.8    f 

.65 

.6 

.8 

.9 
1.0 
1.15 


1.5 

1.2 

1.7 

1.8 

1.6 

1.65 

1.7 

1.6 

1.5 

1.45 

1.35 

1.15 

I.l 

.95 
1.0 
1.0 
1.0 
1.0 

.8 

.7 

.65 
1.0 

.1 

.9 
1.1 
1.15 

.9 

.45 

.4 

.35 


May. 


0.3 


Juno. 


July. 

Aug. 

0.3 

0.35 

.3 

.05 

.3 

.05 

.3 

.05 

.3 

.0 

.3 

.0 

.3 

.0 

.3 

.0 

.3 

.0 

.3 

.0 

.95 

.0 

1.8 

.0 

1.1 

.0 

l.O 

.0 

1.0 

.0 

.9 

.0 

.6 

.0 

.65 

.0 

.5 

.0 

.5 

.0 

.5 

.0 

.45 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 

.1 

.0 

.a5 

.0 

Sept. 


Oct. 


Nov. 


0.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
0.6 

.6 

.6 

.6    I 

.6    j 

.6 

.6    ! 

.6 

.45 

.45 

.0 

.0 

.0 

.0 

.06 

.05 

.6 


0.6 
.6 
.6 
.6 
.0 
.4 
.4 
.75 
.76 
.0 
.0 
.0 
.0 
.0 
.5 
.0 
.0 
.0 
.0 
.0 
.15 
.36 
.35 
.1 
.0 
.0 
.0 
.0 
.0 
.0 


Estimated  monthly  discharge  of  Wisteria  canal  near  Calexico,  Cal.,for  1905. 

Uischargo  in  second-fwt. 


January 

February . . , 

March 

April 

May 

^une 

July 

August 

September. . 

October 

November,. 


Month. 


The  period. 


Maximum.  Minimum. 


Mean. 


17.9 
3.8 
7.1 

39.5 

16.7 
9.6 

14.2 

.4 

.0 

5.4 

5.6 


Total  in 
acre-I«;t. 


1,100 
211 
436 

2,325 

1,027 
572 
873 
25 
0 
332 
334 


7,261 
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Discharge  measurements  of  Tamarack  canal  near  Imperial^  Cal.^  in  1905, 


Date. 

Hydrographer. 

Gace 
height. 

Feet. 

Dis- 
charge. 

Date. 

Hydrographer. 

Oace 
he®t. 

Dis- 
charge 

May25 

June  1 

W.  V.  Hardy 

Sec.-ft. 
52 
51 
56 
43 
14 
a40 
040 

October  19  . . . 
October  26 . . . 
November  2.. 
November  9.. 
November  16. 
November  23. 

W.  V.  Hardy  .... 

FeeL 

Sec.-ft. 
«40 

R.  R.  McCoBlin... 
W.  V.  Hardy .... 
..  do 

1.70 
1.80 
1.64 
14.50 

do 

O40 

June  8 

do 

040 

June  14 

...do 

a40 

June  22 

...  .do 

do 

a40 

October  4 

do 

do 

190 

October  12 . . . 

do 

^Estimated. 
Daily  gage  heigJU,  in  feet,  of  Tamarack  canal  near  Imperial,  Cat.,  for  1905, 


Day. 


1 
2. 
3 
4 
5 
6. 


June. 


1.7 

1.68 

1.7 

1.55 

1.65 

1.75 


Day. 


June. 


7 1.8 

8 1.8 

9 1.8 

10 ;  1.9 

11 '  1.95 

12 2.05 


Day. 

June. 

1.35 
1.65 
1.65 
1.6 

13. 

14 

15 

16 

17 

1.65 

18 

1.7 

Day. 

19 

20 

21 

22 

23 

24 


June. 

1.65 

1.75 

1.5 

1.45 

1.35 

1.2 


Day 


June. 


1.2 
1.05 
1.0 

.9 

.9 

.7 


Estimated  mmUhly  discharge  of  Tamarack  canal  near  Imperial,  Cal.,  for  1905. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

June 

34.3 
(40) 
(40) 
(40) 
(40) 
(40) 

2,041 

July 

2,460 

August.. .. 

2,460 
2,380 

September 

October .... 

2,460 
2,380 

November 

The  period .... 

1 

14,180 

' 

Note.— Monthly  means  in  parenthesis  estimated  in  the  field. 
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Total  amount  of  vxUer  {in  a/re-feet)  entering  the  Imperial  V alley  through  irrigation  canals  at 
iniemaiional  boundary,  January  to  November,  1905,  indvmve. 


Canal. 

January. 

263 

249 

1,100 

February. 

March. 

April. 

May. 

June. 

Hemlock 

216.5 
211 

658 

110.5 

436 

1,149 

303.5 
2,351 

96.5 

200 

1,027 

839 

Boundary 

235.5 

Wisteria 

572 

Tamarack 

2,  Ml 
1,964 

New.Holt,  or  No.  7 

1,107 

36,770 

1,955 

9,346 

Main 

30,744 
1,636 
1,525 
5,500 

26,102 

633 

1,162 

8,330 

16,018 

301 

3,530 

9,223 

42,783 
2,714 
12,377 

33.917 

Alamitos 

2,047 
8,926 

Holt,  or  No.  5  Main 

Alamo  Channel 

Total .■ 

41,017 

37,209 

30,306 

61,677 

51,370 

50,541 

Canal. 

July. 

August. 

September. 

October. 

461 
135.5 
332 
2,460 
2.029 
20,168 
2,201 
5,940 

November. 

Total. 

Hemlock 

670 

166 

873 

2,460 

2,029 

35,  aw 

2,084 
9,223 

639 

172 
25 
2,460 
2,029 
34,003 
1,470 
9,223 

482 

113.5 

0 

2,380 

1,964 

21,957 

2,428 

8,569 

274 

268 

334 

2,380 

1,9W 

20,886 

161 

1,607 

6,955 
2,170 
7,261 
14, 181 

Boundary 

Wisteria 

Tamarack 

New  Holt,  or  No.  7 

13,086 
318,733 
17,630 
71,428 
23,053 

Main 

Alamitos  . . . 

Holt,  or  No.  5  Main 

Alamo  Channel 



Total 

52,860 

50,021 

37,893 

33,726 

27,874 

474, 494 

Total  amount  of  water  {in  acre-feet)  entering  Imperial  Valley,  including  canals,  New  River,  and 
Alamo  Channel;  also  amount  of  waste  water  discharging  into  Saltan  Sea  and  anumnt  used 
for  irrigation,  January  to  Noi^mber,  1906,  inclusive. 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August.... 
September. 
October... 
November. 

Total 


Total  discharge 

Imperial  canal  [Total discharge 
at  headings       into  Imperial 
below  Yuma,  Valley. 

Ariz.         I 


Acre-feet. 
58,100 
227,150 
288,990 
233,  .550 
3a5,420 
^73,020 
1,  lot.  620 
609,030 
365.360 
468,840 
500,000 


A  ere- feet. 

55,590 

92,913 

210,896 

223,171 

321,239 

622,911 

1,037,724 

507,751 

0353,360 

0  456.840 

a  188, 000 


Total  discharge  Total  amount 


(waste)  into  Sal- 
ton  Sea. 


A  ere- feet. 
35, 
77, 
194, 
182. 
287, 
587, 
978, 
564, 
324, 
435, 
477, 


of  water  used 
lor  irrigation. 


Acre 


a56  j 
919 
548  ' 
194  I 
869  I 
370  I 
244 
946  I 
869 
227 
977 


■feet. 
20,234 
14,994 
16,348 
10,677 
33,370 
35,541 
50,480 
32,805 
28,491 
21,613 
10,023 


4,764,080 


4,460,;>9;-) 


4,155,819  ; 


304,. 576 


o  Estimated. 
Total  amount  of  irrigated  land  (as  per  examination  made  in  March  and  April,  1905) .".  .acres. . .     79, 591 
Amount  of  water  used  per  acre  ( in  acre-feet) 3. 83 
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LAHSB  IRKIOATED  Df  THE  IMPERIAL  YALLET. 

In  April,  1904,  an  examination  was  made  to  detennine  the  amount  of  lands  irrigated  in 
the  valley.  The  gross  area  under  irrigation  at  that  time  was  66,74 1  acres.  A  second  exami- 
nation was  made  in  September  of  the  same  year  by  W.  V.  Hardy,  of  the  Reclamation  Serv- 
ice, and  showed  the  total  area  irrigated  at  that  time  to  be  31,318  acres.  Another  examina- 
tion by  Mr.  Hardy  in  March  and  April,  1905,  gave  a  total  irrigated  area  of  79,591  acres. 

The  examination  of  area  of  irrigated  land  made  in  March  and  April,  1905,  is  used  in  com- 
puting the  amount  of  water  per  acre  used  during  1905.  It  is  probable  that  this  area  was 
greatly  reduced  during  the  summer,  as  areas  for  the  raising  of  hay  and  grain  were  not  again 
used  after  the  cn»ps  wen^  harvested  until  the  late  fall  months,  when  they  were  again  seeded. 
Lai^e  areas  of  alfalfa  and  Kaffir  com  were  necessarily  irrigated  throughout  the  year. 

DUTY  OF  WATER  IH  THE  T¥PERTAL  YALLEY. 

During  the  fall  of  1904  rating  flumes  were  placxjd  on  two  canals  in  Imperial  Valley  for  the 
study  of  the  duty  of  water.  Two  types  of  soil  were  selected  for  these  investigations,  one 
known  as  '' hard  soil"  and  classifitMl  as  "  Imperial  loam ''  as  shown  on  soil  map  of  Bureau  of 
Soils,  United  States  Department  of  Agriculture.  The  other  type  is  known  as  ''soft  soil" 
and  classified  as  *' Imperial  sand^'  loam." 

The  location  of  the  investigation  on  "Imperial  lo^m"  is  at  the  ranch  of  W.  W.  McKini, 
7  miles  east  of  Imperial,  being  the  west  half  of  sec.  8,  T.  15  S.,  R.  14  E. 

The  location  of  the  investigation  on  "  Imperial  sandy  loam  "  is  on  lands  of  the  California- 
Mexico  Land  Company,  3i  miles  east  of  Mexie^a  in  Mexican  territory  and  directly  south  of 
the  California-Mexico  boundary  line  in  T.  17  S.,  R.  15  E. 

Permanent  flumes  were  constructed  at  the  head  of  each  of  these  canals  and  a  sufficient 
number  of  measurements  were  made  throughout  the  year  for  rating  them.  Self-recording 
registers  were  placed  at  each  of  these  stations,  and  the  mean  daily  gage  height  was  computed 
from  the  register  records. 

During  190.'?  the  Imperial  Valley  received  a  very  unusual  rainfall.  The  precipitation  at 
Imperial  was  10.06  inches  for  the  year.  At  Calexico  the  precipitation  was  9.33  inches  for  the 
year.     The  mean  annital  rainfall  will  probably  not  exceed  3  inches  in  normal  years. 

m'kim  flume. 

This  station  was  established  on  September  23,  1904.  The  amount  of  land  irrigated 
under  this  flume  is  380  acres.  The  soil  is  classified  as  "  Imperial  loam."  The  crops  raised 
during  1905  consisted  of  100  acres  in  barley,  which  was  sown  in  October,  1904.  The  crop 
was  only  fair  and  was  used  for  the  pasturage  of  hogs.  The  balance  of  the  area,  280  acres, 
had  IxH^n  previously  planted  to  alfalfa,  100  acres  having  been  sown  in  October,  1902,  and 
100  acres  in  October,  1903.  This  area  in  alfalfa  was  in  fair  condition  at  the  time  the  sta- 
tion was  established.  The  crop  of  1905  was  fair  and  used  only  for  the  pasturage  of  hogs. 
The  supply  of  water  furnished  for  this  area  was  not  enough  for  thorough  irrigation.  Water 
was  taken  from  Alamo  channel  until  March,  1905,  and  up  to  this  time  the  supply  was  suffi- 
cient for  thorough  irrigation.  ^Vfter  March,  1906,  water  was  taken  from  Alamitos  canal 
on  account  of  flood  conditions  in  the  Alamo  channel  which  destroyed  the  levee  at  point 
where  the  diversion  was  made.  The  water  supply  received  from  the  Alamitos  canal  was  not 
enough  for  the  thorough  irrigation  of  this  area  and  crops  suffered  considerably  from  lack  of 
water  after  March. 

The  rainfall  for  this  station  is  taken  from  the  United  States  Weather  Bureau  records 
kept  at  Imperial,  Cal. 
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Monthly  duty  of  water  under  McKimflmne  during  1906. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


Month. 


Total  irrigation 

Total,  including  rainfall . 


Acre-feet. 
Total.         Per  acre. 

Rainfall  in 
inches. 

24.6 

0.06 

1.50 

J6.7 

.04 

6.12 

12.3 

.03 

1.05 

114.0 

.30 

.15 

85.6 

.22 

.00 

108.0 

.28 

.00 

79.4 

.21 

.07 

61.0 

.16 

.00 

71.9 

.19 

.Oi 

49.2 

.13 

.00 

17.9 

.05 

.83 

49.2 

.13 

.30 

689.8 

1.81 
2.64 

10.06 

CALIFORNIA-MEXICO    LAND  AND   CATTLE  COMPANY'S   FLUME. 

This  station  was  established  November  28,  1904.  It  is  located  3J  miles  cast  of  Mexicala. 
The  total  area  irrigated  under  this  flume  is  575  acres.  The  soil  is  classified  as  "  Imperial 
sandy  loam."  In  December,  1904,  the  entire  area  was  sown  to  barley,  75  acres  were  cut 
for  hay,  averaging  1 J  tons  to  the  acre,  the  balance  of  the  acreage  was  used  for  pasturage. 
The  crop  was  equally  as  good  over  the  entire  area  as  that  on  the  75  acres  which  was  cut 
for  hay.  In  May,  1905,  the  entire  area  was  sown  to  KafBr  corn.  This  crop  was  poor  and 
scattering  and  used  in  the  fall  for  pasturage.  This  area  received  an  ample  supply  of  water 
for  the  crops  raised. 

The  rainfall  for  this  station  is  taken  from  the  United  wStates  Weather  Bureau  records 
kept  at  Calexico,  Cal. 

Monthly  duty  of  uxUer  under  Calif omia-Merico  Land  and  Cattle  Company* 8  flume  during  1905. 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


Total  irrigation 

Total,  including  rainfall . 


Acre-feet. 

Rainfall  in 

Total. 

Per 

acre. 

inches. 

67.6 

0.12 

1.50 

5.6 

.01 

3.76 

30.7 

.05 

.91 

113.0 

.20 

.50 

313.0 

.55 

.00 

214.0 

.37 

.00 

332.0 

.58 

.03 

289.0 

.50 

.00 

13L0 

.23 

.13 

91.7 

.16 

.00 

66.0 

.11 

1.96 

104.0 

.18 

.54 

1,757.6 

3.06 
3.84 

9.33 

IRB  177—06- 
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mSOBIXAHSOTTB  KEABTJREMSirTB  IN  OOLOEADO  EIVE&  D&AIVAOS  BABDT. 

The  following  miscellaneous  measurements  were  made  in  canals  in  the  Colorado  River 
drainage  basin  by  W.  D.  Smith  during  1905: 

Miscellaneous  discharge  measurements  made  in  Colorado  River  drainage  basin  in  1905. 

Area  of 


Date. 


Locality. 


Febniary  15  . . .    Imperial  canal  in  Mexico  immediately  below 
Quail  River  waste  gate." 

February  28 do 

Docejnber  17.. .    Imperial  ca.nal  in  Mexico  immediately  below 
I      Quail  River  cut-off> 

December Quail   River  cut-off  in  Mexico  at  point  of 

diversion  from  Imperial  canal. 6 


Wldth.i 


section. 


Feet.       Sq.ft. 
I  560 


170 ; 

I 
150 


556 
1,640 

632 


Mean  ve-        Dis- 
locity.       charge. 


Ft.  per  sec  J 
3.46 

Sec.-ft. 
1,937 

3.28 
3.21 

1,821 
5,265 

2.68  , 

1,693 

a  Quail  River  waste  gate  is  in  Mexico,  12  miles  below  heading  No.  1  of  the  Imperial  canal.  Gagings 
by  means  of  boat  and  cable  were  made  at  this  point  February  15  and  28  to  determine  amount  of  water 
being  carried  to  Imperial  Valley  by  the  canal. 

b  For  location  ana  significance  of  this  gaging  see  general  description  of  Imperial  canal,  page  21.  A 
measurement  was  made  by  means  of  boat  and  cable. 

THE  GREAT  BASIN  DRAINAGE. 

GENERAL  FEATITRES. 

The  Great  Basin  drainage  in  California  is  comprised  within  the  subdrainages,  Sierra 
Nevada  and  Minor  Great  Basin.  Within  the  Sierra  Nevada  drainage  is  a  limited  area  of 
arid  country  lying  on  the  eastern  slope  of  the  Sierra  Nevadas.  This  area  includes  the 
Susan  and  Owens  River  drainage  basins.  Within  the  Minor  Great  Basin  drainage  lies  the 
Mohave  River  drainage  basin.  Having  no  outlet  to  the  sea,  the  entire  drainage  of  these 
basins  is  lost  mainly  through  evaporation  from  the  lakes  and  sinks  in  which  the  waters  of 
these  rivers  collect. 

SUSAN  RIVER  DRAINAGE  BASI^^. 

DESCRIPTIOH  OF  BASIN. 

Susan  River  has  its  source  in  the  Sierra  Nevada  in  northeastern  California,  and  flows 
eastward,  discharging  into  Honey  Lake — one  of  the  landlocked  lakes  of  the  Great  Basin — 
of  which  it  is  the  principal  feeder.  A  considerable  area  of  land  is  irrigated  from  the  waters 
of  the  river  below  the  gaging  station,  and  during  the  last  ten  or  twelve  years  several  pro- 
jects have  been  started  for  irrigating  other  extensive  areas  by  the  storage  of  its  waters 
both  alwve  and  below  the  town  of  Susanville. 

SirSAK  RIVER  HEAR  STTSAKVILLE,  GAL. 

This  station  was  established  June  3,  1900,  by  L.  H.  Taylor.  It  is  located  about  three- 
fourths  of  a  mile  southwest  of  Susanville,  at  the  electric  light  plant. 

Tlie  channel  Ls  straight  for  150  feet  above  and  250  feet  below  the  station.  The  current 
is  swift.  There  is  a  riffle  inmiediately  above  the  cable.  The  right  bank  is  high  and  is  com- 
posed of  clay  covered  \iith  vegetation.  It  is  not  liable  to  overflow.  The  left  bank  is  low, 
liable  to  overflow,  and  covered  unth  a  sparse  growth  of  willows.  The  bed  of  the  stream 
is  composed  of  gravel  and  cobblestones  and  is  permanent.  A  short  distance  above  the 
station  a  small  irrigating  ditch,  known  as  the  **Masten  ditch,"  is  taken  out  on  the  right 
bank. 

High-water  measurements  are  made  by  means  of  a  cable  and  car.  Measurements  at 
low  and  ordinary-  stages  are  made  by  wading.  The  initial  point  for  soundings  is  a  post  in 
the  fence  in  line  with  the  cable,  34.8  feet  from  the  cable  support  on  the  left  bank. 
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On  December  20,  1903,  the  station  was  reestablished,  and  the  datum  of  the  gage  was 
raised  2.00  feet.  A  gage  is  also  placed  in  the  flume  near  the  head  of  Masten  ditch.  During 
1905  the  gage  was  read  once  each  day  by  James  Branham.  Bench  marks  were  established 
as  follows:  (1)  A  nail  in  the  fence  post  which  is  used  as  the  initial  point  for  soundings; 
elevation,  11.35  feet.  (2)  A  nail  in  the  cable  post:  elevation,  9.00  feet.  (3)  A  nail  in  the 
Cottonwood  tree  to  which  the  cable  is  attached;  elevation,  10.00  feet.  Elevations  refer 
to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  51,  p  408;  66,  pp  115-116;  85,  p  123;  100,  pp  204-2a5:  133,  p  197. 

Discharge:  51,  p  408;  66.  p  116;  100,  p  205;  133,  p  197. 

Discharge,  monthly:  75,  p  190;  133,  p  198. 

Gage  heights:  51,  p  408;  66,  p  116;  85,  p  124;  100.  p  205;  133.  p  198. 

Rating  table:  566,  p  175. 

Discharge  measurements  of  Susan  River  near  SusanviUe,  Cal.f  in  1905. 


Date. 


Uydrographer. 


March  21 ,  J.  Branliam . 

May  12. ' do 

June  12 do 

June  25 do 

July  23 do 

August  29 do 

September  26 do 


Width. 

Feet. 
44 

29  I 
25  I 
24 
18 

19 


Area  of 
section. 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


Sq.ft. 
92 
48 
31 
18 

10.8 
8.1 
13.6 


Ft.  per  sec.      Feet.        Sec.-ft. 


4.79 

3.27 

2.32 

1.66  j 

1.19 

0.85 

1.13 


6.60 
5.40 
4.70 
4.20 
3.85 
3.75 
4.00 


441 
157 

72 

30 

12.8 
6.9 

15.4 
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DaUy  gage  height ^  in  feet,  of  Susan  River  near  SjisanvHUf  Cal.,for  1905. 


Day. 

Jan. 

4.95 

4.8 

Feb. 

5.2 
5.2 

Mar. 

Apr. 

May. 

Juno. 

5.15 
5.1 

July. 

4.1 
4.1 

Arg. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5. '25 
5.25 

6.15 
5.95 

5.95 
5.9 

3.8 
3.8 

3.8 
3.8 

4.0 
4.0 

4.0 

2 

4.0 

3 

4.75 

5.2 

5.25 

5.95 

5.8 

5.05 

4.45 

3.8 

3.9 

4.0 

4.0 

4 

4.7 

5.2 

5.25 

5.9 

5.8 

5.a5 

4.8 

3.8 

3.95 

4.0 

4.0 

5 

4.65 

5.15 

5.25 

5.9 

5.65 

5.0 

4.6 

3.85 

3.96 

4.0 

4.0 

6 

4.6 

5.05 

5.25 

6.0 

5.55 

5.0 

4.4 

3.85 

3.95 

4.0 

4.0 

7 

4.6 

4.8.'i 

5.25 

6.1 

5.5 

5.0 

4.25 

3.&5 

4.0 

4.0 

4.0 

8 

4.55 

4.8.-, 

5.  i5 

6.1 

5.5 

4.9 

4.1 

4.0 

3.85 

3.95 

4.0 

4.0 

9 

4.55 

4.  75 

5.2 

61 

5.5 

4.85 

4.1 

.3.9 

3.85 

3.9 

4.0 

4.0 

10 

4..'>5 

4.8 

5.2 

6.2 

5. 45 

4.75 

4.0 

3.8 

3.8.5 

3.9 

4.0 

4.0 

]} 

4.55 
4.6 

4.7 

4.65 

5.2 
5.4 

6.1 
6.1 

.5.4 
5.4 

4.7 
4.7 

4.0 
4.0 

3,8 
3.8 

3.9 
3.9 

3.9 
3.9 

4.0 
4.0 

4.0 

12 

4.0 

13... 

4.a5 

4.55 

5.9 

6.1 

5.35 

4.a5 

3.95 

3.8 

3.9 

3.9 

4.0 

4.0 

14 

4.7 

4.5 

5.9 

6.1 

5.3 

4.6.5 

4.2 

3.8 

3.85 

3.9 

4.0 

4.0 

15 

4.7 

4.45 

6.a5 

6.1 

5.3 

4.6 

4.2 

3.75 

3.85 

3.9 

4.0 

4.0 

16 

4.7 

4.45 

6.1 

6.1 

5.4 

4.5 

4.2 

3.75 

3.8 

3.9 

4.0 

4.0 

17 

4.7 

4.5. 

6.05 

6.a5 

5.4 

4.5 

4.0 

3.75 

3.8 

4.0 

4.0 

4.0 

18 

4.65 

4.5.5 

6.0 

6.05 

5.4 

4.4 

4.0 

3.75 

3.8 

4.05 

4.0 

4.0 

19 

4.65 

5.05 

6.6 

6.05 

5.4 

4.4 

4.1 

3.75 

3.9 

4.0 

4.0 

4.0 

20 

4.6.'i 

4.65 

4.8 

5.5 

5.4 

5.2 

4.a5 

4.9 

4.9 

4.8.5 

4.8 

4.8 

5.35 

5.35 

5.2.5 

5.1 

5.1 

5.2 

5.2 

5.25 

5.25 



6.2.5 

6.45 

6.15 

6.1 

6.a5 

5.85 

6.9 

6.3 

6.1 

6.0 

6.1 

6.0 

5.95 
5.8 
5.8 
5.8 
5.85 
5.9 
6.0 
6.0 
6.0 
6.0 
6.0 



5.4 

5.4 

5.4 

5.35 

5.35 

5.3 

5.3 

5.3 

5.  -2.5 

5.25 

5.2 

5.2 

4.4 

4.3 

4.3 

4.25 

4.2 

4.2 

4.2 

4.2 

4.2 

4.15 

4. 15 

4.a5 

3.9 

3.9 

3.85 

3.85 

3.85 

3.85 

3.8 

3.8 

3.75 

3.75 

4.1 

3.75 

3.8 

3.8 

3.8 

3.75 

3.75 

3.75 

3.75 

3.75 

3.8 

3.8 

3.8 

3.9 

3.95 

3.9.5 

3.95 

3.95 

3.96 

4.0 

3.9 

4.0 

3.95 

3.9 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4.0 

4.0 

4.0 

4.(K 

4.05 

4.1 

4.1 

4.1 

4.05 

4.05 

4.0 

4.0 

21 

4.0 

22 

4.0 

23.   .. 

4.0 

24 

4.0 

25 

4.0 

26 

4.0 

27 

4.0 

28.  . 

4.0 

29 

4.0 

30 

4.0 

31 

4.0 

Station  rating  tMe  for  Susan  River  near  StisanviUe,  Cal.,from  January  1  to  December  Jl, 

1905. 


Gage 
height. 

Discharge. ' 

Gage 
height. 

Discharge. 

Gage 
height. 

Discliarge. 

Gage 
height. 

Discharge. 

Feet.  . 

Second -feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.75 

7 

4.60 

59 

.5.  .50 

168 

6.40 

356 

.^80 

9 

4.70 

68 

5.60 

l.'^ 

6.50 

382 

3.90 

13 

4.80 

77 

5.70 

•203 

6.60 

410 

4.00 

IS 

4.90 

87 

5.80 

222 

6.70 

440 

4.10 

1               24 

.5.00 

98     ' 

5.90 

242 

6.80 

470 

4.20 

oO 

5.10 

110 

6.00 

262 

6.90 

500 

4.30 

37 

5.20 

123    ' 

6.10 

284 

4.40 

44 

5.30 

137 

6.20 

307 

4.50 

51 

5.40 

,..  I 

6.30 

331 

Note.— The  above  table  is  based  on  1 1  discharge  measurements  made  during  1904  and  1905  and  is  well 
defined. 
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SUSAN   RIVER    DRAINAGE    BASIN. 

Estimated  monthly  discharge  of  Susan  River  near  SusanvUle,  Cal.yfor  1905. 
[  Drainage  area,  256  square  miles.j 
Discharge  in  sccond-fect. 


45 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 


168 

144 

500 

307 

262 

116 

77 

24 

18 

21 

24 

18 


500 


Minimum. 


55 
48 
123 
222 
123 
27 
7 


Mean. 


76.9 
96.9 

234 

264 

160 
61.3 
23.4 
12.1 
12.3 
15.7 
19.0 
18.0 


Totalin 
acre-feet. 


4,728 

5,382 

14,390 

15,710 

9,838 

3,648 

1,439 

744 

732 

965 

1,131 

1,107 


82.8 


59,810 


Run-off. 
Second-feet 


p*3-  ^''^t.. 


0.300 
.379 
.914 

1.03 
.625 
.239 
.091 
.047 
.048 
.061 
.074 
.070 


0.346 
.395 
1.05 
1.15 
.721 
.267 
.105 
.054 
.054 
.070 
.083 
.081 


.323 


4.38 


WILLOW  GREEK  AT  MEERILLVILLB.   OAL. 

This  station  was  established  June  18,  1904,  by  S.  G.  Bennett.  It  is  located  at  the  old 
bridge,  100  feet  above  the  present  wagon  bridge  at  Merrillville. 

The  channel  is  straight  above  and  below  the  bridge  for  100  feet.  The  banks  on  each 
side  are  low,  but  not  subject  to  overflow,  and  there  is  very  little  fluctuation  in  the  discharge 
of  the  creek.     The  bed  of  the  stream  is  composed  of  gravel  and  is  not  subject  to  much  change. 

Dischai^ge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  on 
the  left  bank  of  the  stream. 

The  gage  is  a  staff  fastened  vertically  to  the  left  end  of  the  bridge.  During  1905  the  gage 
was  read  once  each  day  by  R.  W.  Hurlbut. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey,  pages  199-200. 
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Daily  gage  height,  infe.fi,  of  Willow  Creek  al  MerrtUvMe,  Cal.,  in  1905. 


Day. 

Jan. 

Feb. 

1.1 
1.1 
1.1 
1.05 
1.1 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9.5 
1.0 
1.0 
1.0 
1.25 
1.15 
1.05 

i.a5 
i.a5 

1.0 

1.0 

1.05 

1.0 

1.0 

1 
Mar. 

0.95 
1.0 

r.o   j 

1.0 
.95 
.95 

1.0 

1.05 

1.0 

1.0 

1.0 

1.0  1 
1.05 

.95! 
1.05 
1.1 

1.1  1 
1.05 
1.1 
1.05 
1.05 
1.05 

i.a5' 

1.0 
1.0 

1.1  1 
1.1 

1.0 

1.1  1 

1.05 
1.05  1 

Apr. 

1.1 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.95 
.95 
.95 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.95 
.95 
.95 
.95 
.9 
.9 

May. 

0.9 
.9 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
1.0 
1.05 
1.1 
1.05 
1.0 
.95 
.9 
.9 
.9 
.9 
.9 
.9 
.9.5 
.95 
.95 
.95 
1.0 
1.0 
1.0 
.95 
.95 
.95 

June. 

0.95 
.9.5 
.95 
.95 
.95 
.95 
.95 

1.0 

1.0 
.95 
.95 
.95 
.ft5 
.95 
.95 
.95 
.9.5 
.95 
.95 
.96 
.95 
.95 
.95 
.95 
.95 
.95 
.9.5 
.95 
.95 
.9 


July. 

0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.95 
.95 
1.05 
1.05 
1.0 
1.0 
1.0 
.95 
.96 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.9.5 
.95 
.95 
.95 
.95 

Aug. 

0.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

;:: 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Sept. 

Oct. 

Nov. 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1  2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.25 

D«c. 

1 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0 

I.a5 

1.1 

1.1 

1.1 

1.05 

1.0 

1.0 

1.0 

,.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

i.a5 

1.05 

1.05 

1.1 

1.15 

1.2 

l.l 

1.1 

1.1 

1.1 

1.1 

1.2 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.2.5 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

2 

1.3 

3 

1.3 

4 

1.3 

5 

1.3 

6 

1.3 

7 

1.3 

8 

1.3 

9 

1.3 

10 

1.3 

11 

1.3 

12 

1.3 

13 

1.3 

14 

1.3 

15 

1.3 

16. 

1.3 

17 

1.3 

18 

1.3 

19 

1.3 

20.     . 

1  3 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1.3 
1.3 
1.3 
L3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

31 

1.3 

Station  rating  table  for  Willow  Creek  at  Merrillmlle,  Cal.,  from  Jvly  1,  1904,  to  December  SI, 

1905. 

1   hclgft.    >isoharge.tl  ,^-f,    I  Discharge,      .^^f,    I  Discharge.      ^«|f,    ;  Discharge.  | 


Feft.      Second-feet.       Feet.      Second-feet.  '     Feet.      Second-feet.       Feet. 
0.90    !  16     I        1.10  20  1.20  22  1.30 

I  I'  I 

1.00  18      I 


Second-feet. 
24 


Note.— The  above  table  i.s  based  on  four  discharge  measurements  made  during  1904,  and  is  fairly  well 
defined. 
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Estimated  monthly  discharge  of  WiUoia  Creek  at  MerrillviUe,  Col.,  for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Maximum.  Minimum.  |    Mean. 

Total  in 
acre-feet. 

20 

18 

18.5 

1,138 

23 

17 

18.8 

1,044 

20 

17 

18.6 

1,144 

20 

16 

17.6 

1,047 

20 

16 

17.1 

1,051 

18 

16 

17.0 

1,012 

19 

16 

16.9 

1,039 

18 

17 

17.7 

1,088 

22 

18 

18.7 

1,113 

24 

20 

21.9 

1,347 

24 

22 

22.2 

1,321 

24 

23 

24.0 

1,476 

24 

16 

19.1 

13,820 

WILLOW  OEEEK  KEAR  BTAKDI8E,  OAL. 

This  station  was  originally  established  June  4,  1900.  It  was  reestablished  January  1, 
1905,  and  discontinued  December  31  of  the  same  year.  It  is  located  at  the  bridge  on  the 
road  from  Susanville  to  Hot  Springs  and  is  about  1 J  miles  above  the  junction  of  the  creek 
with  Susan  River.     It  is  about  4  miles  west  of  north  from  Standish. 

The  channel  is  straight  for  300  feet  above  and  250  feet  below  the  station.  The  right 
bank  is  rather  low  and  is  subject  to  overflow  at  extreme  high  water;  the  left  bank  is  high 
and  not  liable  to  overflow.     The  stream  bed  is  sandy  and  liable  to  shift  somewhat. 

Dischaige  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
on  the  end  of  the  bridge  on  the  left  bank. 

The  gage  is  a  staff  fastened  vertically  to  the  left  abutment  of  the  bridge.  During  1905 
the  gage  was  read  once  each  day  by  T.  E.  Ravenscroft 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  51,  p  407;  66.  p  115. 

Discharge:  51,  p  407. 

Gage  heights:  51,  p  407:  66.  p  115. 

Discharge  meastiremerUs  of  Willow  Creek  near  Standish,  Cal.,  in  1905. 


Date. 


Ilydrographer. 


January  24 (  J.  Branham. 

January  29 do 

February  26 do 


April  23. 

November  19 . 


.do. 
.do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 
57 

Sq./t. 
117 

Ft.  per  sec. 
0.80 

57 

87 

.79 

57 

\or> 

.79 

32 

21 

.95 

57 

m 

.,. 

Gage 
height. 


6.15 
5.35 
5.  75  ' 
4.00 
4.80 


Dis- 
charge. 


94 
69 
83 
20 
34 
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DaUy  gage  height,  in  feet,  of  Willow  Creek  near  Standish,  Cal.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.2 
4.2 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
3.8 
3.8 
3.8 

June. 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.2 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
6.2 
5.0 
4.0 
4.0 
3.6 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

DfC. 

1 

6.6 
6.6 
5.0 
5.0 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.7 
4.7 
4.7 
5.8 
5.8 
6.0 
6.0 
6.4 

6.0 
7.6 
7.8 
6.0 
6.0 
•5.8 
5.6 
5.6 
5.7 
5.0 
5.6 

6.8 
6.7 
5.9 

5.8 
6.0 
6.0 
5.8 
5.6 
5.0 
5.0 
5.0 
5.0 
5.0 
4.6 
4.7 
4.7 
4.7 
5.1 
6.0 
7.8 
7.8 
7.0 
6.2 
6.0 
6.3 
5.0 
5.0 

5.0 
4.8 
4.0 
4.0 
4.0 
4.4 
4.4 
4.4 
4.0 
4  0 
4.4 
4.0 
4.0 
4.0 
4.4 
4.4 
4.4 
4.4 
5.0 
5.0 
5.2 
5.2 
5.0 
4.8 
4.6 
5.3 
5.0 
5.0 
5.0 
5.0 
5.5 

5.5 

t: 

4.8 
4.5 
4.0 
4.0 
4.0 
4.0 
4.0 
3.8 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

3.0 
3.0 
3.0 
6.0 
.5.8 
4.8 
4.0 
4.0 
4.0 
4.0 
4.0 
6.0 
6.0 
5.8 
5.0 
5.8 
5.8 
5.8 
6.0 
6.0 
6.0 
5.0 
5.0 
4.8 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.2 
4.0 
4.0 
4.0 
4.0 

L     '-' 
4.0 

4.2 

4.2 

4.6 

4.5 

4.6 

4.2 

4.0 

4.0 

4.2 

4.2 

4.2 

4.2 

4.3 

4.2 

4.2 
4.5 
4.4 
4.4 

4.4 
4.4 
4.4 
4.4 

4.0 
4.0 
4.0 
4.0 
6.0 
5.8 
5.0 
5.0 
5.0 
5.0 
5.0 
4.8 
4.8 
4.8 
4.6 
4.5 
5.0 
6.0 
5.8 
5.8 
5.0 

5.0 
4.8 
4.6 
4.3 
4.0 
4.0 
4.0 
4.2 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.1 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
5.0 
5.1 
5.2 
5.2 
5.1 
5.5 
5.2 
5.0 
6.0 

5.0 
5.1 
5.0 
5.0 
5.0 
5.1 
5.2 
5.0 
5.0 
5.2 
5.1 
4.6 
4.4 
4.4 
4.4 
4.6 
4.8 
4.8 
5.0 
5.0 
4.8 
4.6 
4.6 
4.5 
4.4 
4.8 
4.8 
5.0 
5.  a 
5.0 

5-0 

2. 

5  3 

3 

5.2 

4 

5 

5.0 
5.1 

6 

5.0 

7 

5.2 

8 

4.1 

9.       .  . 

4  1 

10 

4  4 

11 

4.4 

12 

4.4 

13 

4  3 

14 

4.5 

15 

16 

4.1 
4.1 

17 

4  3 

18 

4.3 

19 

4.3 

20...              .     . 

4  3 

21 

4  0 

22 

5  0 

23 

5  0 

24 

5  2 

25 

5  0 

26 

27 

28 

.5.2 
5.3 
5  3 

29 

5  3 

30 

5  3 

31 

5  3 

1 

Station  rating  table  for  Willow  Creek  near  Standish,  Cal.,from  January  1  to  December  31, 1905. 


r.aec 
height. 

Discharge. 

Feet. 

Second-feet. 

3.60 

10 

3.70 

11 

3.80 

13 

3.90 

15 

4.00 

17 

4.10 

19 

4.20 

21 

4.30 

2:t 

4.40 

25 

4.50 

28 

h.:X   :»'->•"?'■■  Ilhoilft.     "'^charge. 


4.  GO 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 
5.m 
5.40 
5.50 


31 
34 
37 
41 
45 
49 
54 
59 
64 
69 


5.60 
5.70 
5.80 
5.90 
0.00 
6.10 
6.20 
6.30 
6.40 
6.50 


Second-feet. 
74 

SO  I 
86 
92 
98 
105 
112 
119 
126 
133 


Gaffe 
height. 


Feet. 
6.60 
6.70 
6.80 
6.90 
7.00 
7.20 
7.40 
7.60 
7.80 


Diachaige. 


Secemd-feet. 

141 
149 
157 
165 
173 
189 
205 
221 
238 


Note.— The  above  table  is  based  on  five  discharge  measurements  made  during  1905  and  is  not  well 
defined. 
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Month. 


January 

February  « 

March 

ApHl 

Maya 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 


Maximum.  Minimum.      Me^n. 


238 
238 


21 
112 


238 


80.4 
89.4 
33.5 
22.9 
17.0 
21.1 
46.2 
19.6 
41.0 
31.8 
39.6 
38.7 


40.1 


Total  in 
acre-feet. 


4,944 
4,965 
2,060 
1,363 
1,045 
1,256 
2,811 
1,205 
2,440 
1,955 
2,356 
2,380 

28,810 


"Dlaehargp  inierpolaUHl  February  4  and  May  31. 

OWENS  RIVER  DRAINAGE  BASIN. 

DESORIPTIOH  07  BA8IH. 

Owens  River  has  its  source  in  the  Sierra  Nevadas  in  eastern  California  and  hows  south- 
east parallel  with  this  range,  finally  discharging  its  waters  into  Owens  Lake.  This  basin 
has  a  length  from  north  to  south  of  approximately  l.W  miles  with  a  width  of  from  20  to  25 
miles.  It  lies  between  the  Sierra  Nevadas  on  the  west  and  the  White  Mountains  on  the 
east.  Practically  the  entire  flow  of  this  river  is  derived  from  the  Sierra  Nevadas,  as  it 
drains  the  entire  eastern  slope  of  this  range  from  Mount  Lyell  on  the  north  to  a  point  some 
distance  below  Mount  Whitney  on  the  south.  iTie  White  Mountains  furnish  no  water  for 
this  stream  except  in  times  of  exceptionally  heavy  rain  storms,  which  seldom  occur  on  this 
range.  There  are  numerous  tributaries  entering  Owens  River  from  the  west  which  have 
their  source  in  the  high  elevations  of  the  Sierra  Nevadas,  extending  from  the  northern  to 
the  southern  limits  of  this  basin.  The  topography  of  the  portion  of  the  Sierra  Nevadas 
which  is  drained  by  this  stream  is  extremely  rough  and  precipitous,  the  mountains  rising 
abruptly  from  Owens  Valley  to  elevations  of  13,000  to  14,000  feet.  The  formation  is  of 
granite,  with  very  little  soil  covering  and  sparse  timber  growth.  Numerous  lakes  and 
marshes  are  found  in  the  upper  reaches  of  this  portion  of  the  drainage  basin.  Owens 
River,  a  short  distance  below  its  .source,  enters  a  flat,  swampy  country  known  as  Long  Val- 
ley, where  a  considerable  quantity  of  its  flow  is  used  for  the  irrigation  of  meadow  lands  for 
stock  raising.  This  water  returns  to  the  river  channel  at  the  lower  end  of  this  valley,  at 
which  point  the  stream  enters  a  deep,  narrow  gorge  with  heavy  grade.  As  the  river  breaks 
from  this  canyon  it  enters  Owens  Valley,  through  which  it  flows  for  a  distance  of  about  80 
miles,  finally  discharging  into  Owens  I^ke.  The  gaging  station  at  Round  Valley  is  located 
at  the  lower  end  of  this  canyon.  Below  this  point  numerous  diversions  are  made  for  the 
irrigation  of  land  in  Owens  Valle}',  where  the  soil  is  extensively  cultivated  and  large  areas 
are  used  for  the  raising  of  hay  and  grain.  This  country  is  particularly  adapted  to  stock 
raising,  which  is  carried  on  extensively  throughout  the  valley.  There  are  numerous  oppor- 
tunities for  the  construction  of  storage  reservoirs  within  this  basin,  both  on  the  main  stream 
and  also  on  the  upper  reaches  of  its  tributaries,  although  none  have  been  constructed  as 
yet.  The  precipitation  is  extremely  light  within  the  area  of  this  basin  with  the  exception 
of  the  high  elevations  of  the  Sierra  Nevadas,  where  there  is  a  heavy  fall  of  snow.     The 
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melting  of  the  snow  in  the  spring  and  summer  months  feeds  the  numerous  tribut^es  of 
this  river,  insuring  a  continued  flow  throughout  the  year. 

The  gaging  stations  on  canals  taking  water  from  Owens  River  may  be  considered  as 
temporary.  The  gage  rods  in  most  instances  are  securely  fastened  to  footbridges  and  are 
not  liable  to  change.     No  permanent  bench  marks  were  established. 

OWEKS  RIVEIt  KEAR  ROTJVD  YALLET,  OAL. 

This  station  was  established  August  3,  1903,  by  J.  C.  Clausen.  It  is  located  at  the  foot- 
bridge, 700  feet  above  the  junction  of  Owens  River  and  Rock  Creek. 

The  river  at  this  point  cuts  through  a  lava  deposit  about  100  feet  thick  and  forms  a  gorge, 
which  is  about  250  feet  wide  at  the  top.  The  channel  is  straight  for  175  feet  above  and  250 
feet  below  the  station.  The  current  is  swift  at  all  stages.  Both  banks  are  high  and  rocky 
and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  rock  and  lava  bowlders 
and  is  not  subject  to  much  change. 

Discharge  measurements  are  made  from  the  single-span  footbridge  to  which  the  gage  is 
attached.  The  bridge  is  37  feet  long  and  has  a  clear  span  of  35  feet.  The  initial  point  for 
soundings  is  the  anchor  bolt  of  the  right  abutment. 

The  gage  is  a  vertical  rod,  fastened  to  the  concrete  bridge  abutment  on  the  left  bank. 
During  1905  the  gage  was  read  once  each  day  by  T.  E.  Jones.  The  bench  mark  is  a  bolt  set 
in  a  lava  bowlder  97.4  feet  north  of  the  right  abutment. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Sur\'ey: 

Description:  100,  p  206;  134,  p  200. 

Discharge:  100,  p  206;  134.  p  201. 

Discharge,  monthly:  134.  p  203. 

Gage  heights,  100,  p  207;  134,  p  202. 

Rating  table:  134.  p  203. 

Discharge  measureitienls  ofChcens  River  near  Round  V alley ^  CcH.j  in  1905. 


Date. 


Hydrographer. 


January  16 ... .    R.J.Taylor 

FebruaryO do 

April  4 J.  S.  Evans 

May  22 do 

June  27 do 

July  25 do 

August  15 do 

September  8 do 

September  27 do 

November  2..  .    F.  R.  S.  Buttemer. 

November  24. .' do 

December  10..., do 


Width 

Feet. 

34 

34 

34 

34 

34 

;        ^^ 
34 

I  34 

t  ?A 

I  '' 

I  34 

!  34 


AreA  of 
section. 


Mean 
velocity. 


Gaee 
height. 


Sq.ft.  ^  Ft.  per  sec. 
2.52 
2.?0 
2.49 
3.36 
3.74 
2.73 
2.12 
2.33 
2.15 
2.28 
2.40 
2.16 


73  ' 
76' 

72' 
91  1 
102  I 
76  I 
72 
76 
72 
72 
75 
70 


Feet. 
1.97 
1.95 
2.00 
2.39 
2.58 
2.15 
1.90 
2.00 
1.90 
1.80 
1.85 
1.73 


I 


Dis- 
charge. 

Sec.-ft. 
IM 
175 
179 
306 
382 
207 
154 
177 
155 
164 
180 
151 
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OWENS    RIVER    DRAINAGE    BASIN. 
Daily  gage  height,  in  feet ,  of  Owens  River  near  Round  Valley,  Cal.,for  1905. 
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1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
2:). 
28.. 
27.. 
28., 
29. 
30.. 
31.. 


Dav. 


Jan.      Feb. 


2.15 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.9 

1.9 

1.9 

1.95 

1.95 

2,0 

2.0 

2.1 

2.1 

2.0 

2.0 

2.1 

2.1 

2.1 

2.1 

2.1 

2.2 

2.2 


2.2 

2.15 

2.1 

2.1 

2.1 

2.0 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2,1 

2.2 

2.1 

2.0 

1.95 

1.95 

1.9 

1.85 

1.85 

2.0 

2.1 


Mar.     Apr.     May. 


2,2 
2.25 
2.2 
,2.2 
2.2 
2.25 
2.25 
2.2 
2.1 
2.1 
2.0 
2.0 
2.5 
2,15 
2.15 
2.15 
2.1 
2.1 
2,05 
2.05 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
1.95 
1.9 

ir9 

1.9 


1.9 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2.1 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.95 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

1.95 

2.0 

2.05 

2.05 


June.  '  July, 


2.1 

2.1 

2.1 

2.1 

2,1 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.2 

2.3; 

2.  a 

2.4 

2.4 

2.4 

2.4 

2.4 

2,4 

2.4 

2.45 

2.55 

2.5 

2.4 

2.3 


2.2    ' 

3.0 

2.35 

3.0 

2.35 

3.0 

;    2.4 

3.0 

2.4    ' 

3,0 

'    2.4 

3.0 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.35 

2,a5 

2.4 

2.4 

2.4 

2.55 

2.7 

2.75 

2.75 

2.75 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.8 

2.7 

2.6 

2.6 

2.55 

2.5 


I 


2.5 

2.5 

2.6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4 

2.4 

2.3 

2.2 

2.2 

2.2 

2.2 

2.15 

2.1 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


Aug. 


2.1 

2.05 

2.05 

2.0 

2,0 

1.95 

1.95 

2.0 

2,0 

2.0 

1,9 


2.0 

2.0 

2.0 

1,9 

1.9 

1.9 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


Sept. 

1.9 

1.9 

1.9 

1.9 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


Oct.     Nov.     Dec. 


2.0 

2,0 

2.0 

1.95 

1,95 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.9 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.8 

1.75 

1.75 

1.75 

1.75 

1.75 


1.8 

1.8 

1.75 

1.75 

1.8 

1.8 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2,0 

2.0 

2.0 

2.0 

2,0 

2.0 

1.95 

1.9 

1.9 


1.9 

1.9 

1.95 

1,95 

1.95 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.76 

1.75 

1.75 

1.75 

1.75 

1.75 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


Slationratingtalde  for  Owens  River  near  RoundV  alley, Col.,  from  J  anuaryl  to  October  10, 1905. 


heiX   l^^'-^-^^- 


Feet 

Second-feet 

1.80 

134 

1.90 

158 

2,00 

184 

2.10 

211 

Gage 
leight. 

Discharge. 

- 

Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

1     Gage 
height. 

Discharge. 

Feet. 

Feet. 

Feet. 

Second-feet. 

2.20 

240 

2.60 

377 

3,00 

533 

2.30 

271 

2.70 

415 

2.40 

304    1 

2.80 

453 

2.50 

339 

2.90 

493 

Note.— The  above  table  is  based  on  12  discharge  measurements  made  during  1904-5.    It  is  fairly 
well  defined  between  gage  heights  1.9  feet  and  3.1  feet. 
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STREAM   MEASUREMENTS   IN    1905,  PART   XIH. 


Sialion  rating  table  for  Owens  River  near  Round  Valley^  Cal.,from  October  11  to  December  SI, 

1906. 


h^i^l     ".charge.     ,«X 

Discharge. 

Second-feet. 
165 

1     Gaffe 
height. 

Discharge. 

Ga^e 
heig&t. 

Discharge. 

Feet.      Second-feet.  1     Feet. 
1.70                141     1        1.80 

Feet. 

1.90 

1 

Second-feet. 
191 

Fe^. 
2.00 

Second-feet. 
219 

Note.— The  above  table  is  based  on  three  discharge  measurements  made  during  the  latter  part  of  1905 
and  is  fairly  well  defined. 


Estimated  monthly  discharge  of  Owens  River  near  Round  V alley  f  Cal.ffor  1905. 


January. - 
February . 

March 

April 

May 

June 


July 

August 

September. , 

Octol)er 

November.. 
December. . 


Month. 


Discharge  in  second-leet. 


Maximum.  Minimum.      Mean. 


The  year. 


240 
240 
339 
211 
358 
533 
377 
211 
184 
219 
219 
219 


158 
146 
158 
158 
184 
271 
184 
146 
158 
153 
153 
153 


193 
196 
213 
177 
246 
392 
275 

lao 

180 
180 
197 
179 


Total  in 
acre-feet. 


216 


11,870 
10,880 
13,100 
10.530 
15,130 
23,330 
16.910 
10.390 
10,710 
11.070 
11,720 
11,010 


156.600 


ROOK  CREEK  HEAR  ROTJVD  YALLEY^OAL. 

This  station  was  established  August  3,  1903,  by  J.  C.  Clausen.  It  is  located  at  the  wagon 
bridge  on  the  road  from  Long  Valley  to  Bishop  3,500  feet  above  the  mouth  of  the  creek. 

The  channel  is  straight  for  50  feet  above  and  40  feet  below  the  footbridge.  The  current 
is  swift.  Both  banks  are  high  and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  gravel  and  is  not  subject  to  much  change. 

Discharge  measurements  are  made  from  a  footbridge,  which  has  a  span  of  18  feet.  The 
initial  point  for  soundings  is  on  right  bank  of  stream. 

Tlie  gage  is  a  vertical  rod  fa.stened  to  the  left  end  of  the  bridge.  During  1905  the  gage  was 
read  once  each  day  by  T.  E.  Jones  Tlie  bench  mark  is  a  point  marked  on  a  lava  rock  15 
feet  east  of  the  left  end  of  the  footbridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  water-supply  papers  of 
the  United  States  Geological  Survey: 

Description:  100,  p  207:  134,  p  204. 
DiJH>harge:  100,  p  207:  134.  p  204. 
Discharge,  monthly:  134.  p  207. 
Gage  height.s:  100,  p  2(J8:  1.34,  pp  2aS-206. 
Rating  tabic:  134  p206. 
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Discharge  measurements  of  Rock  Creek  near  Round  Valley,  Cat.,  in  1905. 


Date. 


January  16 — 
February  9... 

April  4 

April  25. 

May  24 

June  27 

July  25 

August  15 

Septembers.. 
September  27. 
November  2 . . 
November  24 . 
December  10.. 


Hydrographer. 


Width. 


R.J.Taylor 

do 

J.  S.  Evans 

do 

do 

do 

do 

do 

do 

do 

F.  R.  8.  Buttemer. 

do 

do 


Feet. 
13 
13 
13 
12 
14 
14.5 
13 

12.6 
12 
12 
13.5 
13.5 
13.5 


Area  of 
section. 


Sq.ft. 
16 
12. 
12. 
11. 
19. 
23 
12. 
11. 
11. 
11. 
14 
15. 
16 


Mean 
velocity. 


Ft. 


per  sec. 
1.76 
1.56 
1.55 
1.60 
2.02 
2.22 
1.90 
1.69 
1.57 
1.57 
1.50 
1.50 
1.69 


hel^t. 


Feet. 
1.52 
1.30 
1.40 
1.15 
1.80 
2.00 
1.30 
1.20 
1.18 
1.20 
1.35 
1.46 
1.60 


Dis- 
charge. 


Sec.-ft. 
28 
20 
19.9 
18.6 
39 
51 
24 
19.6 
18.6 
18.2 
21 
23 
27 


Daily  gage  height,  in  feet,  of  Rock  Creek  near  Round  Valley,  Col.,  for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27, 
28. 
29. 
30. 
81. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.     Dec 


1.7 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.4 

1.4 

1.45 

1.45 

1.7 

1.7 

1.6 

1.6 

1.5 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 


2.1 

1.6 

1.6 

1.5 

1.5 

1.5 

1.4 

1.35 

1.3 

1.3 

1.3 

1.4 

1.4 

1.4 

1.4 

1.45 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.45 

1.4 

1.4 


tfar. 

Apr. 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.4 

1.3 

1.4 

1.2 

1.4 

1.2 

1.4 

1.1 

1.3 

1.1 

1.3 

1.2 

l.»5 

1.2 

1.25 

1.5 

1.25 

1.35 

1.2 

1.35 

1.2 

1.4 

1.2 

1.45 

1.15 

1.45 

1.1 

1.4 

1.1 

1.4 

1.0 

1.35 

1.0 

1.35 

1.0 

1.3 

1.0 

1.3.') 

1.1 

1.4 

1.15 

1.4 

1.15 

1.4 

1.15 

1.4 

1.2 

1.4 

1.2 

1.4 

1.25 

1.4 

1.3 

1.4 

1.35 

1.3 

1.3 

1.2 


1.7 
1.65 
1.65 
1.6 


1.2 

1.5 

1.2 

1.6 

1.25 

1.7 

1.25 

1.7 

1.25 

1.8 

1.3 

2.1 

1.3 

2.1 

1.3 

2.15 

1.3 

2.3 

1.3 

2.3 

1.7 

2.35 

1.9 

2.4 

1.9 

2.5 

1.9 

2.45 

1.8 

2.4 

1.8 

2.3 

1.75 

2.3 

1.75 

2.2 

1.7 

2.2 

1.7 

2.1 

1.75 

2.0 

1.9 

1.9 

1.8 

1.85 

k8 

1.8 

1.75 

.8 

.8 

.75 

.75 

.8 

.8 

.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.8 

1.7 

1.6 

1.6 

1.6 

1.55 

1.55 

1.5 

1.5 

1.4 

1.4 

1.3 

1.25 

1.25 

1.4 


1.35 

1.35 

1.35 

1.3 

1.3 

1.25 

1.3 

1.3 

1.4 

1.4 

1.3 

1.25 

1.25 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.15 

1.15 


Sept. 

Oct. 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2.5 

1.2 

1.25 

1.2 

1.2.5 

1.2 

1.25 

1.2 

1.25 

1.2 

1.25 

1.2 

1.25 

1.2 

1.2 

1.2 

1.2 

12 

1.2 

1.15 

1.2 

1.1 

1.25 

1.1 

1.25 

1.15 

1.3 

1.15 

1.3 

1.2 

1.3 

1.2 

1.3 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.3 

1.2 

1.25 

1.2 

1.25 

1.2 

1.25 

1.2 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.2 

1.2 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.4 

1.45 

1.5 

1.5 

1.55 

1.6 

1.6 

1.55 


1.6 

1.6 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.55 

1.55 

1.55 

1.5 

1.5 

1.55 

1.6 

1.6 

1.6 

1.6 

1.55 
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STREAM   MEASUREMENTS    IN    1905,   PART    XHI. 


DaUy  discharge,  in  seeond-feet,  of  Rock  Creek  near  Round  V alley ,  Col.,  for  1905. 


Day. 


Jan.      Feb.     Mar 


1 34 

2 30 

3 30 

' I  26, 

5 26  ' 

6 ,  26 

7 26 

8 26 

9 23 

10 '  20 

11. 20 

12 1  20 

13 20 

14 20 

15 20 

16 I  21 

17 1  23 

18 '  23 

19 1  24 

20 24 

21 1  34 

22 1  34 

23 30 

24 1  30 

25 26 

26 1  23  I 

27 23  i 

28 1  23  I 

29 23  '. 

30 '  20  1. 

31 '  20  '. 

I 


56 

30 

30 

26 

26 

26< 

23 

21 

20 

20 

23 
23 

"^ 

23  ! 

24 

26 

23  , 

23 

23  I 

23 

23 

23 

24 

24 

24 

23 

23 


Apr.  I  May.  I  June. 


20  I 
23  I 
2,1 
20 
30  I 
18 
18  I 
18 


19 

34 

19 

34 

,9 

39 

20 

56 

20 

56 

20 

m 

20 

68 

20 

68 

34 

71 

44 

74 

44 

81 

44 

78 

39 

74 

39 

68 

36 

68 

36 

62 

34 

62 

34 

56 

36 

50 

44 

46 

39 

44 

39 

42 

36 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«. 

42 

24 

19 

19 

20 

27 

42 

24 

19 

19 

20 

27 

40 

24 

19 

19 

20 

2S 

40 

23 

19 

19 

20 

28 

42 

23 

19 

19 

20 

28 

42 

21 

19 

19 

20 

28 

46 

23 

19 

19 

20 

28 

51 

23 

19 

19 

19 

28 

51 

26 

19 

19 

19 

28 

51 

26 

19 

19 

19 

27 

51 

23 

19 

19 

19 

27 

51 

21 

19 

19 

19 

27 

51 

21 

19 

19 

19 

27 

51 

20 

18 

19 

20 

27 

51 

20 

18 

19 

20 

27 

46 

18 

18 

19 

20 

27 

42 

18 

18 

20 

20 

27 

38 

18 

18 

20 

20 

27 

33 

18 

19 

20 

20 

27 

33 

18 

19 

20 

20 

27 

33 

18 

19 

20 

20 

26 

31 

18 

20 

20 

21 

26 

31 

18 

20 

20 

22 

26 

30 

17 

20 

20 

23 

24 

30 

17 

20 

20 

24 

24 

26 

17 

19 

20 

24 

26 

26 

.17 

19 

19 

26 

27 

23 

17 

19 

19 

27 

27 

21 

17 

19 

19 

27 

27 

21 

18 

19 

19 

26 

27 

26 

18 

19 

26 

Note.— Owing  to  shifting  conditions,  the  daily  discharge  has  been  computed  from  several  curves,  each 
covering  a  short  period  of  time. 

EstirruUed  monthly  discharge  of  Rock  Creek  near  Round  Valley,  Col.,  for  1905. 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


Discharge  in  second-feet. 

ToUlin 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

34 

20 

24.8 

1,525 

56 

20 

24.9 

1,383 

26 

16 

21.5 

1,322 

23 

14 

18.7 

1,113 

44 

18 

28.8 

1,771 

81 

26 

51.1 

3.041 

51 

21 

38.5 

2,367 

26 

17 

20.1 

1,236 

20 

18 

19.0 

1,131 

20 

19 

19.3 

1,187 

27 

19 

21.1  1 

1,256 

28 

24 

26.9  1 

1,654 

81 

14 

•26.2 

18,990 
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FDTE  GREEK  NEAR  ROXTin)  VALLEY,  OAL. 

This  station  was  established  August  3,  1903,  by  J.  C.  Clausen.  It  is  located  150  feet 
below  the  wagon  bridge  on  the  road  from  Bishop  to  Long  Valley  and  100  feet  above  the 
mouth  of  the  creek. 

The  channel  is  straight  for  about  50  feet  above  and  100  feet  below  the  station.  The 
current  has  a  velocity  of  about  1  foot  per  second  at  ordinary  stages.  Both  banks  are 
high  and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  and 
permanent. 

Discharge  measurements  are  made  by  wading.  The  initial  point  for  soundings  is  a 
stake  on  the  right  bank  of  the  stream. 

The  gage  is  a  vertical  rod  fastened  in  the  rocks  near  the  right  bank.  During  1905  the 
gage  was  read  once  each  day  by  T.  E.  Jones.  The  bench  mark  is  the  one  at  the  Rock 
Creek  station.  It  is  a  point  marked  on  the  lava  rock  15  feet  east  of  the  left  end  of  the 
footbridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Greological  Survey: 

Description:  100,  p  208;  134,  p  207. 
Discharge:  100,  p  209;  134,  p  208. 
Discharge,  monthly:  134,  p  210. 
Gage  heights:  100,  p  209;  134,  pp  20^209. 
Rating  table:  134,  p  210. 

Discharge  measurements  of  Pine  Creek  near  Round  V alley  y  Cal.j  in  1905. 


Date. 


January  16 . . . 
February  9... 

April4 

AprU  25 

June  27 

July  26 

August  15 

Septembers.. 
September  27 . 
November  2 . . 
November  24 . 
December  10.. 


Hydrographer. 


Width 


R.J.  Taylor 

....do 

J.  S.  Evans 

....do 

....do 

....do 

do 

....do 

do 

F.  R.  8.  Buttemer. 

...-do 

....do 


Feet. 
2d 
20 
8 
10 
27 
19 
18 
17 
17 
17 
18 
18 


Area  of        Mean 
section,  i  velocity. 


Sq.ft. 
15.2 
15.2 
10.4 
8.8 
2.8 
16.1 
10.8 
9.2 
8.1 
19.7 
18.2 
18.4 


Ft. 


per  sec. 

0.88 

.67 

.19 

.66 

2.61 

1.43 

.67 

.73 

.77 

.44 

.42 

.41 


Gage 
height. 


Feet. 
1.91 
1.86 
1.80 
1.70 
2.90 
2.05 
1.80 
1.75 
1.78 
1.83 
1.85 
1.82 


Dis- 
charge. 


Sec.-ft. 
13.3 
10.2 
2.0 
5.8 
73 
23 
7.2 
6.7 
6.2 
8.7 
7.7 
7.6 
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DaUy  gage  height,  in  feet,  of  Pine  Creek  near  Round  Valley,  Cat.,  for  1905. 


Day. 

Jan. 

2.2 

2.15 

2.1 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.75 

1.75 

1.75 

1.8 

1.8 

1.8 

1.8 

l.S.'i 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.2 

2.0 

2.0 

1.9 

1.9 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8.0 

1.8.5 

Lao 

1.8 

1.8 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.85 

1.8 

1.8 

1  8 

1.8 

1.8 

1.8 

1.75 

1.75 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.75 

1.8 

1.8 

1.8 

1.75 

1.75 

1.75 

1.75 

1.75 

1.8 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.8 

1.85 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

2.05 

2.1 

2.45 

2.7 

2.6 

2.8 

3.3 

3.3 

3.3 

3.3 

3.25 

3.2 

3.2 

3.1 

3.1 

3.1 

3.0 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.85 

2.8 

2.8 

2.8 

2.9 

2.95 

.^0 

3.0 

2.9 

2.85 

2.8 

2.7 

2.6 

2.5 

2.4 

2.45 

2.5 

2.5 

2.1 

1.95 

1.95 

2.0 

2.0 

2.0 

2.05 

2.05 

2,0 

2.0 

1.9 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.8 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.65 
1.6 
1.65 
1.65 
1.65 
1.65 
1.65 
1.6 
1.6 
1.65 
1.65 
1.7 
1.7 
1.75 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
,   1.8 

1.8 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.8 

1.7 

1.75 

1.75 

1.8 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.85 

2 

8 

8 

8 

8 

8 

8 

8 

8 

75 

75 

8 

8 

8 

8 

85 

85 

85 

8 

8 

8 

8 

8 

8 

8 

8 

8 

75 

75 

75 

8 

1 
1 

1 
1 

1 

1    1 

8 

8 

8 

8 

8 

75 

75 

75 

75 

8 

8 

8 

8 

8 

8 

8 

75 

75 

75 

75 

7 

7 

7 

7 

7 

7 

75 

75 

75 

1.85 

3 

1.9 

4 

1.9 

5.               

1.9 

6 

1.9 

7 

1.9 

8 

1.9 

9            

1.9 

10 

'     1.85 

11 

1.85 

12                 

1.85 

13 

l.S 

14 

1.8 

15                     

1.8 

16 

1.8 

17 

1.8 

18 

19 

1.8 
1.8 

20 

21 

22 

23        

1.8 
1.8 
1.8 
1.8 

24 

1.8 

25 

1.8 

26 

1.8 

27              

1.8 

28 

1.8 

29 

1.8 

30 

1.8 

31     

,     1.8 

1 

Station  rating  table  for  Pine  Creek  near  Round  Valley,  Cat.,  from  August  4,  190S,  to  Dectni- 

her  SI,  1905. 


Gage 
huigl 


^.     I>i«oharge. 


Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 


Sfcond-feet. 

1 
4 
8 
13 
18 


Gage 
height. 

Feet. 

2.10 
2.20 
2.30 
2.40 
2.50 


Discharge.  '\ 


Second-feet. \ 
23  ' 
28  I 
33  j 
39 
45    I 


(J  age 
height. 

Discharge. , 

he'l^t. 
Feet. 

Discharge. 

Feet. 

Second-feet. \ 

Second-feet. 

2.60 

52 

3.10 

95 

2.70 

69    1 

3.20 

106 

2.80 

67    , 

3.30 

119 

2.90 

75    1 

3.00 

85     1 

1 

NtVTE.— The  above  table  is  based  on  20  discharge  measurements  made  during  1903-1905.  It  is  fairly 
well  defined  between  gage  heights  1.7  feet  and  3  feet.  The  table  has  been  extended  beyond  these  limits, 
being  based  on  one  measurement  at  3.7  feet. 
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Estimated  monthly  discharge  of  Pine  Creek  near  Round  Valley,  C(d.,for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  .second-feet. 

Total  in 

Maximum. 

Minimum. '    Mean. 

1 

acre-feet. 

28 

«!     ... 

781 

28 

8  I          10.6 

589 

10 

6              7.9 

486 

8 

4  !            6.5 

387 

18 

4              9.0 

553 

119 

13  1          68.1 

4,052 

85 

13  ,          47.9 

2,945 

8 

4              4.8 

295 

8 

1  1            4.6 

274 

10 

4              8.7 

535 

10 

8  1            8.5 

506 

13 

8              9.5 

584 

119 

1             16.6 

11,990 

OWENS  RIVER  OANAL  KEAR  BISHOP,  GAL. 

This  station  was  established  August  5,  1903,  by  J.  C.  Clausen  and  R.  S.  Hawley.  It  is 
located  at  the  footbridge  near  the  quarter-section  line  Which  divides  the  north  half  of  sec.  27, 
T  6  S..,  R.  32  E.,  of  the  Mount  Diablo  meridian. 

The  channel  is  straight  for  300  feet  above  and  100  feet  below  the  station.  The  current  is 
sluggish.  The  right  bank  is  high  and  rocky  and  will  not  overflow.  The  l^t  bank  is  low  and 
will  overflow.     The  bed  of  the  stream  is  composed  of  gravel  and  is  permanent. 

Discharge  measurements  are  made  from  the  footbridge.  The  initial  point  for  soundings 
is  on  right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  nailed  to  the  bridge.  No  regular  observer  could  be  obtained, 
but  the  ditch  tender  reads  the  rod  when  passing  the  station. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Paper 
of  the  United  States  Geological  Survey: 

Deacription:  100,  pp  209-210;  134,  p  211. 
Discharge:  100,  p  210;  134,  p  211. 
Discharge,  monthly:  134,  p  213. 
Gage  heights:  100,  p  210;  134,  p  212. 
Rating  table:  134,  p  213. 

Discharge  measurejnents  of  Owens  River  Caned  near  Bishop,  Col.,  in  1905. 


Date. 


January  10 
February  4 
April  6 . . . . 

April  24 i do 

May  12 ' do 

June  I do 

July7 [ do 

August  4 ' do 

September  11 do 

October  24 F.  R.  S.  Buttemer, 

November  22 do 

December  13  ..' do 


Width, 

Feet. 
11.5 
1 

14.5 
15.0 
14.5 
14.5 
14 

14.5 
15 

14.5 
12 
13 


Area  of 

Mean 

section. 

velocity. 

Sq.ft. 

Ft.  per  sec. 

4.9 

0.92 

4.1 

.80 

16.4 

1.71 

22 

1.91 

24 

1.79 

21 

1.76 

16.8 

1.90 

23 

1.87 

19.6 

1.73 

19.3 

1.45 

1.17 


Gage     1 
height. 

Dis- 
charge. 

Feet.     1 

Sec.-ft. 

1.55  1 

4.5 

1.49 

3.3 

2.40 

28 

2.77; 

42 

2.78 

43 

2.62 

38 

2.30  1 

32 

2.75  ' 

43 

2.60 

34 

2.38  ' 

38 

1.50  1 

5.3 

1.63 

7.7 

IRR  177—06 5 
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Daily  guge  Jieightf  in  feet,  of  Owens  River  canal  near  Bishop,  Cal.,  for  1905. 


Day. 

Apr.   1  May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

0.0 

.0 

.0 

2.4 

2.7 

2.7 
2.7 
2.7 

2.65 
2.65 
2.6 
2.6 

2.65 

2.7 

2.65 

2.7 

2.55 

2.55 

2.55 

2.. 55 

2.5 

2.5 

2.5 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.5 

2.65 

2.7 

2.7 

2.65 

2.65 

2.7 

2.7 

2.7 

2.7 

2.7 

2.75 

2.7 

2.8 

2.75 

2.8 

2.75 

2.8 

2.75 

2.8 

2.85 

2.9 

2.85 

2.85 

2.9 

2.9 

2.5 

2.5 

2.5 

2.5 

2.5 

.0 

.0 

.0 
2.6 
2.6 

.0 

.0 
2.6 
2.6 
2.8 
2.85 
2.85 
2.9 
2.95 
2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.75 

2.8 

2.8 

2.8 

2.8 

2.75 

2.8 

2.8 

2.8 

2.75 

2.8 

2.75 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.65 

2.65 

2.7 

2.65 

2.5 

2.8 

2.8 

2 

2.8 

3 

2  8 

4 

5 



2.8 
2  8 

6 

2.7 
2.7 
2.65 

2  75 

7 

2.75 

8 

2  8 

9 

2.7 
2.5 
2.7 
2.8 
2.8 

*>  8 

10 

11 

2.8 
2  7 

12 

13 

14 

2.7 
2.7 
2  75 

15 

2.75 

16 1 

2.8 

2.75 

2.75 

2.7 

2.75 

2.75 

2.7 

2.65 

2.65 

2.7 

2.7 

2.75 

17 

18 

19 

20 

21 

22 

23 : 



24 

25 

26 

2.8 
2.8 

27 

28 

29 

30 

2.65 

2.7 
2.7 

31 

BISHOP  CREEK  OAKAL  NEAR  BISHOP,  CAL. 

This  station  was  established  August  5, 1903,  by  J.  C.  Clausen,  assisted  by  R.  S.  Hawley .  It 
is  located  at  the  footbridge  below  the  wast€  gate  near  the  house  of  A.  Fitzgerald,  3J  miles 
northwest  of  Bishop,  Cal. 

The  channel  is  straight  for  50  feet  above  and  100  feet  below  this  station.  The  current 
is  swift.  The  right  bank  is  high  and  the  left  bank  is  low.  '  Neither  bank  is  liable  to  over- 
flow.   The  bed  of  the  stream  is  composed  of  sand  and  gravel  and  is  fairiy  permanent. 

Discharge  measurements  are  made  from  the  footbridge.  The  initial  point  for  soundings 
is  on  right  bank. 

The  gage  is  a  vertical  rod  fastened  to  the  bridge  anchor. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  100,  pp  210-211;  134,  p  214. 
Discharge:  100,  p  211;  134,  p  214. 
Discharge,  monthly:  134,  p  216. 
Gage  heights:  100,  p  211;  134,  p  215. 
Rating  table:  134,  p  216. 
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Discharge  measurements  of  Bishop  Creek  canal  near  Bishop ^  Col,,  in  1905. 


Date. 


Hydrographer. 


March  17 R.J.Taylor 

April  6 J.S.Evans. 

April  24 ! do 

May  12 do 

June  1 do 

July? 

August  4 . . . . 
September  11 
October  24. . . 
November  22 
December  13. 


....do 

....do 

....do 

F.  R.  S.  Butteraer. 

....do 

....do 


December  21 do . 


Width. 


Feet. 
15 
16 
16 
16 
16 
16 
16 
16 
16 
13 
13 
14 


Area  of        Mean 
section,     velocity. 


Sq.ft. 

10.1 

30 

47 

49 

50 

44 

51 

44 

26 
4.6 
5.1 

15.6 


Ft.  per  sec. 

0.84 

2.07 

2.23 

2.20 

2.08 

1.75 

2.39 

2.20 

1.12 

.39 

.31 

.79 


height. 

Dis- 
charge. 

Feet. 

Scc.-fl. 

1.40 

8.5 

2.80 

62 

3.81 

105 

3.95 

108 

4.00 

105 

3.70 

77 

4.10 

122 

3.85 

97 

1.92 

29 

1.05 

1.8 

1.06 

1.6 

1.21 

12.4 

DaUy  gage  height,  in  feet,  of  Bishop  Creek  canal  near  Bishop,  Col.,  for  1905. 


Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept 

1 

9 

3.9 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

3.5 

17 

3.5 
3.5 
3.5 
3.5 

2.9 
2.9 
2.9 

2.9  1 

25 

4.0 
4.0 

2           



10 

3.5 

18 

26 

3  .- 

4.0 
4.0 
4.0 
3.5 
3.5 
3.5 

11 

3.5 
3.5 

19 

27 

4 

12 

20 

28 

5 

13 

3.5 
3.5 
3.5 
3.5 

21 

2.9 

29 

6 

3.9 
3.9 
3.9 

14 

1  22 

3.5 

2.9 
2.9 

30.. 

7 

15. 

1  23       .     . 

31       . 

8 

16 

24 

3.5 

1 

FAK1CBR8'  CANAL  KSAR  BISHOP,  OAL. 

This  station  was  astablished  August  6,  1903,  by  J.  C.  Clausen  and  R.  S.  Hawley.  It  is 
located  at  the  footbridge  near  the  house  of  Robert  Love  and  3  miles  north  of  Bishop,  Cal. 

The  channel  is  straight  for  300  feet  above  and  50  feet  below  the  station.  The  current  is 
sluggish.  Both  banks  are  low  and  are  liable  to  overflow.  The  bed  of  the  stream  is  sandy 
and  shifting. 

Discharge  measurements  are  made  from  the  footbridge,  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  on  the  footbridge,  near  the  right  bank. 

The  gage  is  a  vertical  rod  fastened  to  the  bridge  pier. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  211-212;  134,  p  216. 
Discharge:  100,  p  212;  134,  p  217. 
Discharge,  monthly:  134,  p  219. 
Gage  heights:  100,  p  212;  134,  pp  217-218. 
Rating  table:  134,  p  219. 
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Discharge  measurements  of  Farmers^  canal  near  Bishop,  Cal.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
13 
13 
10 
10.5 
10 

10.5 
10.5 
9.5 
10 

10.5 
10.5 
10.5 

Area  of        Mean          Gage 
section,     velocity,      height.   ' 

Dig- 
charge. 

January  10 

Febniarj'  4 

R.  J.  Taylor 

Sq.fl.     FLpernec.      Feet.        Sec.-ft. 
9.0              0.69            2.20               6.2 

do 

9.4  1              .74            2.16               7.0 

March? 

April  6 

April  24 

May  12 

Junel 

July? 

August  4 

September  11. . 
November  22 

do 

J.  S.  Evans 

do 

do 



16.8  '            1.79            J.90  1 
12.8              1.47            2.55 
8.4                .64            2.30 
12.8              1.16            2.60 

30 

18.8 
5.4 
14. d 

do       :   . 

14.6               1.37            2.60              30 

do 

15.4              1.56            2.75              24 

....do 

9.0                .53            2.00                4  S 

do 

15.7               l.(M             2.55  1 

16.4 

F.  R.  S.  Buttemer 

10.8 
10.8 

.70            2.35 
.69            2.36 

7  6 

December  13.. 

.do 

&4 

Daily  gage  height,  in  feet,  of  Farmers^ 

cnaud  near  Bishop,  Cal.,  for  1906. 

Day.                              Jan. 

Feb. 

Mar. 

Apr.   j  May. 

June. 

July. 

!   Aug. 
2.5 

1 
1 

2 ' 

2.8 

2.7 

3                                                                      2.2 

2.15 
2.16 

3.0 
2.9 

■"*2;6i 

4  .   .                     .              

2.65 
2.55 

2.5 

5 

2.8 

6 2.2 

2.7 

7 

2.9 

2.75 

8                                               ... 

2.6 

9           .            .   .                 2.2 

2.9 

2.6 

2.75 

10 2.2 

11 

2.15 



1.8 

2.6 

12                                                                 

2.6 
2.6 

2.9 

2.7 

13.                                        

14                                                                      2.2 

2.15 

3.0 

1.7 

2.65 

15 

2.65 

16                                                      

2.65 

2.95 

1? 2.15 



2.9 

18 

1.1 

2.6            2.55 

19                                                  .                 .          V 

2.95 

20 2.15 

2.8 

21 

2.6            2  2 

^  1 

22                                    ... 

1.2  1 

2.3  ' 

2.3     1 

1 

1 

23 

2.7.1 

2.95 

2.7 

24 

1 

25            ....                                                  2.15 

2.6 

2.65 

26 

2.9 

2.65 

27 

1 

2.7 

28          .                                                        1      2. 15 

2.  75 

2.7 

2.55 

29 j 

30 . 

■"■■: 1 

2.9 

2.6 

31 2. 1.5 

2.75  ' 

: 1 

1 
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XoHALLY  OANAL  NEAR  BISHOP,  GAL. 

This  station  was  established  July  31,  1903,  by  J.  C.  Clausen  and  R.  S.  Hawley.  It  is 
located  at  the  head  of  the  canal,  3}  miles  north  of  Bishop,  Cal. 

The  channel  is  straight  for  50  feet  below  the  gage.  The  current  is  swift.  Both  banks 
are  high  and  will  not  overflow.    The  bed  of  the  stream  is  rocky  and  permanent. 

Discharge  measurements  are  made  from  a  footbridge.  The  initial  point  for  soundings 
is  marked  on  the  footbridge,  near  the  right  bank. 

The  gage  is  a  vertical  board  fastened  to  the  headworks  of  the  canal.  No  gage  reader 
could  be  obtained  for  this  station,  but  since  the  gage  was  installed  there  has  been  little 
variation  in  the  amount  of  water  flowing  in  the  canal. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  213;  134,  pp  219-220. 
Discharge:  100,  p  213;  134,  p  220. 
Discbarge,  monthly:  134,  p  221. 
Gage  heights:  134,  pp  220-221. 
Rating  table:  134,  p  221. 

Discharge  meaguremerUs  of  McNaUy  canal  near  Bishop^  Cal.y  in  1906, 


Date. 


March  17 

April  6 

April  24 

May  12 

June  1 

July? 

August  4 

September  11.. 
November  22 . . 
December  13  a.. 


Hydrographer. 


R.J.  Taylor 

J.  S.  Evans 

...-do 

....do 

do 

....do 

....do 

....do 

F.  R.  S.  Buttemer. 
....do 


Width. 


Feet. 
20 
20 
21 
21 
21 
22 
22 
21 
21 


Area  of 
section. 


Sq.ft. 
11.2 
14.2 
18.2 
21 
25 
32 
32 
23 
17.5 


Mean 
velocity. 


Ft.peraec. 
1.06 
1.76 
2.09 
2.05 
2.23 
2.69 
1.66 
2.17 
1.14 


G^ 
heig 


Feet. 

0.50 

.70 

1.00 

1.05 

1.10 

1.30 

1.50 

1.10 

.70 

.10 


Dis- 
charge. 


Sec.-ft. 
11.9 
26 
38 
43 
56 
86 
53 
50 
20 
0 


a  Headgate  shut  down;  no  water  in  canal. 
OEOROE  00LLIN8  OANAL  KEAS  BISHOP,  OAL. 

This  station  was  established  August  17, 1903,  by  R.  S.  Hawley.  It  is  located  at  the  foot- 
bridge 3  miles  east  and  one-half  mile  north  of  Bishop,  Cal. 

The  channel  is  straight  for  75  feet  above  and  for  50  feet  below  the  station.  The  current 
is  sluggish.  The  right  bank  is  low  and  the  left  bank  is  high.  Neither  bank  is  liable  to 
overflow.     The  bed  of  the  stream  is  composed  of  sand  and  is  fairly  permanent. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
marked  on  the  footbridge  near  the  right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  fastened  to  the  bridge  near  the  house  of  Arthur  Wines. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  213;  134,  p  222. 
Discharge:  100,  p  214;  134,  p  222. 
Discharge,  monthly:  134,  p  225. 
Gage  heights:  100,  p  214;  134,  pp  223-224. 
Rating  table:  134,  p  224. 
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Discharge  measurements  of  George  Collins  canal  near  Bishop,  Cal.,  in  1905. 


Date. 


May  2..... 
May  25. . . . 
June  28 ' do 


Hydrographer. 


I  Width 


J.  S.  Evans. 
....do 


July  26 

August  9 

September  5 . . 
September  14. 

Octobers 

October  25 

November  23.. 
December  11.. 


....do 

....do 

....do 

....do 

....do 

F.  R.  S.  Buttemer. 

....do 

....do 


Feet. 
11 
14 

11.5 
11.5 
11.5 
12 

11.6 
12 
11 

11.5 
10.7 


Area  of 
section. 


Mean 
velocity. 


Gaee 
helgnt. 


Dis- 
charge. 


Sq.ft. 

10.8 

13 
7.3 
9.1 
8.0 
8.4 
8.0 
8.8 
5.8 
5.2 
4.7 


Ft.  per  sec. 
1.12 
1.13 
.  71 
.65 
.50 
.57 
.65 
1.00 
.59 
.65 
.53 


Feet. 
1.10  , 
1.35 

,    1.00 
1.00  I 


.50 
.65 
.78 
.82 
.80 


Sec.-ft. 

12-1 

14 
5.2 
.V9 
4,0 
4.S 
h.2 
8.8 
3.4 
3.4 
2.5 


Daily  gage  Jieight,  in  feet  ^  of  George  Collins  canal  near  Bishop ,  Cat.,  for  1905. 


Day. 

May. 

1 

? 

0.!> 

3 

4 



.0 

<> 

6. 
7 



1.0 

8 

q 

« 

TO 

11 

.8 

12. 

13.            ^       ' 

14 

s 

15 

1  0 

16 

t  0 

0.9 

1.0 
I.O 


LO 
1.0 
1.2 
1..5 
1.5 
1.4 
.8 
1.5 

I.e. 

1.6 
1.4 
1.4 


July. 


Aug. 


0.8 
.8 


0.8  ' 


.9 


1.4   '. 

1.4    . 

.8 

1.4 

.9 

Sept. 


0.8 

.8 


1.2 

1.2 


Oet. 


1.0 


Day. 


17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26., 


28 

29 

30...... 

31 


May. 


1.0 
1.0 
LO 
1.0 

1.0 


June. 


1.4 
1.5 

1.4 


1.0 
1.0 


.9 
.9 
1.0 


July. 


1.0 
1.0 


.9 


0.9 
.9 


1.2 


1.2 
1.1 


1.1 
1.1 


Oct. 


1.0 


1-0 


Note.-  Water  shut  off  Octolxr  6  to  December  31. 

BISHOP  GREEK  NEAR  BISHOP,  GAL. 

This  station  was  established  Aup^iist  10,  1903,  by  J.  C.  Clau.sen  and  R.  S.  Ilawley.  It  is 
located  at  the  wagon  bridge  on  the  Bishop  road  about  4  J  mile^  from  Bishop  and  alwut  2 
miles  from  tlie  point  where  tlie  creek  leaves  the  canyon.  North  Hillside  canal,  South  Hill- 
side canal,  and  Powers  canal  are  taken  out  above  the  station. 

The  channel  is  straight  for  100  feet  above  and  for  50  feet  l^elow  the  station.  The  current 
is  swift.  Both  banks  are  high  and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the 
stream  Ls  rough  and  nx'ky  and  is  permanent. 

Discharge  measurements  are  made  from  the  wagon  bridge.  Tlie  initial  point  for  sound- 
ings is  marked  on  the  bridge  near  the  right  bank  of  the  stream. 

The  gage  is  a  vertical  rod  fastened  in  the  rocks  and  braced  to  the  right  bank  just  above 
the  wagon  bridge.  During  1905  the  gage  was  read  once  each  day  by  A.  S.  Kilpatrick- 
The  bench  mark  is  a  large  flat  granite  bowlder  on  the  right  bank  40  feet  above  tlie  bridge. 


Digitized  by 


Google 


OWENS    RIVER    DRAINAGE    BASIN. 


68 


Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  214-215;  134,  p  225. 
Discharge:  100,  p  215;  134,  p  226. 
Discharge,  monthly:  134,  p  228. 
Gage  heights:  100,  p  215;  134,  pp  226-227. 
Rating  table:  134,  p  228. 

Discharge  meofrurements  of  BisJiop  Creek  near  Bishop ^  Cal.,  in  1905. 


Hydrographer. 


January  11 R.J  Taylor 

Februar>'  8 do 

March  4 do 

April  3 J.  S.  Evans 

April  18 do 

May  5 do 

June  21 do 

July  10. do 

July  27 do 

August  10 do 

September  7 do 

September  22 do 

Octol)er  25 F.  R.  S.  Buttemer. 


November  23.. 
December  11.. 
December  21.. 


.do. 
.do. 
.do. 


Width. 

Feet. 
16 
16 
16 
16 
16 
16 
19 
18 
17 
16 
16 
16 
15 
16 
16 
14 


Area  of 
Fection. 


Sq-ft. 
22 
24 
23 
20 
22 
34 
63 
61 
44 
37 
28 
24 
25 
19.6 
22 
15. 6 


Mean 
velocity. 

hei^t. 

Ft.  per  sec. 

Feet. 

1.18 

1.40 

1.25 

1.55 

1.35 

1.55 

2.10 

1.65 

1.50 

1.57 

2.76 

2.30 

6.21 

3.80 

5.54 

3.60 

4.01 

2.75 

3.35 

2.50 

2.07 

2.00 

1.91 

1.80 

.84 

1.35 

1.22 

1.52 

1.05 

,   1.67 

.79 

1.21 

Dis- 
charge. 

Sec.-ft. 
26 
30 
31 
42 
33 
94 
391 
338 
178 
124 
58 
46 
21 
24 
23 
12.4 
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DaUy  gage  height,  in  feet,  of  Bishop  Creek  near  Bishop,  Cal.,for  1905. 


Day. 


1. 
2, 
3. 
4 
5, 
6. 
7. 
8. 
9. 

10, 

11, 

12, 

13. 

14. 

15. 

16, 

17. 

18. 

19. 

20. 

21. 

22. 

23 

24 

25. 

26 

27. 

28. 

29. 

30. 

31. 


.Jan.   I   Feb. 


1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.45 

1.5 

1.5 

1.45 

1.45 

1. 

1. 

1. 
1. 


1.45 
1.45 
1.45 


1.5 
1.5 
1.45 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.55 
1.5 
1.5 
1.45 
1.45 
1.45 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


Mar.      Apr.     May. 


1.55 

1.55 

1.5 

l.G 

1.0 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.65 

1.6,5 

1.7 

1.7 

1.7 

l.(i5 

1.65 

1.7 

1.7 

1.7 


1.7 

1.75 

1.75 

1.8 

1.8 

1.8 

1.8 

1.8 


2.5 
2.5 
2.5 
2.3 
2.3 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.1 
2.  I 
2.1 
2.2 
2.2 
2.5 
2.5 
2.6 
2.7 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.7 
2.8 
2.8 
2.8 
2.8 


June.  I  July.  |  Aug.     Sept.     Oct.     Nov.    Dec. 


2.9 
2.9 
2.9 
2.9 
3.0 
3.1 
3.3 
3.4 
3.3 
3.4 
3.5 
3.6 
3.6 
3.6 
3.7 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.7 
3.6 
3.3 
3.3 
3.2 
3.2 
3.2 
3.3 


3.4 
3.3 
3.2 
3.3 
3.3 
3.3 
3.4 
3.4 
3.5 
3.6 
3.7 
3.7 
3.6 
Z.2 
3.0 
2.8 
2.7 
2.6 
2.6 
2.5 
2.5 
2.5 
2,6 
2.6 
2.7 
2.7 
2.8 
2.8 
2.7 
2.6 
2.5 


2.5 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.3 

2.4 

2.5 

2.6 

2.5 

2.4 

2.35 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.0 


2.1 ; 

2,1  i 
2.1  I 
2.0  ( 
2.0 


1.9 
1.9 


1.4 
1.4 

1.4  I 

1.4 

1.4 

1.4 

1.4 

1.5 

1.5 

1.4 

I 
1.4 

1.5 

1.5 

1.4 

1.5 

1.4  I 
1.5 

1.5  I 
1.6 
1.6 
..5j 

:::! 

1.5  j 
1.5  I 
1.5 
1.5 

1.5  I 

1.6  \ 
1.6 


1.5 
1.4 
1.5 
1.4 
1.4 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.5 
1.5 
1.4 
1.5 
1.4 
1.5 
1.4 
1.4 
1.5 
1.5 
1.6 
1.7 
1.6 


Note.— Gage  heights  interpolated  Febniary  17-19. 
Station  rating  table  for  Bisliop  Creek  near  Bishop,  Col.,  from  January  1  to  December  11,  1905. 


height. 

1 
Discharge. 

Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second -feet 

Gage 
height. 

Feet. 

Discharge. 
Second-feet 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

1.40 

21 

2.10 

74 

2.80 

170 

3.50 

314 

1.50 

27 

2.20 

84 

2.90 

188 

3.60 

339 

1.60 

33 

2.30 

95     ' 

3.00 

206 

3.70 

365 

1.70 

1               40 

2.40 

108 

3.10 

225 

3.80 

391 

l.SO 

1               ^ 

2.  .50 

122 

3.20 

245 

1.90 

5(i 

2.00 

137 

3.  .30 

267 

2.00 

1                65 

2  70 

153     , 

3.40 

290 

Note.— The  above  table  i.s  ba.sed  on  14  discharge  nieasnreraents  made  during  1905  and  some  older 
measurements.  It  is  not  very  well  defmed.  This  table  does  not  apply  later  than  December  11,  as  con- 
ditions \Nere  changed  at  the  station. 


Digitized  by 


Google 


OWENS   RIVER   DRAINAGE   BASIN. 


65 


Estimated  monthly  discharge  of  Bishop  Creek  near  Bishops  Cdl.,for  1905. 


Month. 


January 

Februarj' 

March 

April 

May 

June 

July 

August 

Septeml>er 

Octol)er 

November 

December  1-11. 


The  period. 


Disehai 
Maximum. 

rge  in  second-feet. 

Totalin 

Minimum. 

Mean. 

acre-feet. 

27                  21 

22.5 

1,384 

30 

21 

25.2 

1,400 

48 

27            38.2 

2,349 

122 

40            56.6 

3,368 

170 

65           113 

6,948 

391                  188           299 

17,790 

305 

122 

215 

13,220 

137 

65 

92.1 

5,663 

74 

40 

53.6 

3,189 

56 

21  ;          36.1 

2,220 

33                    21 

25.6 

1,523 

27 

21 

24.3 

530 

59,580 

RAWSOIf  CAKAL  N£AS  BISHOP,  OAL. 

This  station  was  established  August  7, 1903,  by  R.  S.  Hawley.  It  is  located  at  the  county 
bridge  2J  miles  east  of  Bishop,  Cal. 

The  channel  is  straight  for  100  feet  above  and  below  the  station  and  the  current  is  swift. 
The  right  bank  is  high  and  the  left  bank  is  low.  Neither  bank  is  liable  to  overflow.  The 
bed  of  the  stream  is  composed  of  gravel  and  is  permanent. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
marked  on  the  bridge  near  the  right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  fastened  to  the  bridge.  During  1905  the  gage  was  read  by 
W.  P.  Parker. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  215-216;  134,  p  229. 
Discharge:  100,  p  216;  134,  p  229. 
Discharge,  monthly:  134,  p  231. 
Gage  heights:  100,  p  216;  134,  pp  230-231. 
Rating  table:  134,  p  231. 

Discharge  measurements  of  Rawson  canal  near  Bishop j  Cat.,  in  1905. 


Date. 


Hydrographer. 


March  14. 

April  1 

April  17 .  . 

May  2 

May  25 do 

June  28 ' do 

July  26 do 

August  9 do 

Septemljer5. 
September  14 

October  3 

October  25... 
November  23 


n.  J.  Taylor. 
J.  S.  Evans.. 

....do 

....do 


....do 

....do 

....do 

F.  R.  S.  Buttemer. 
..-.do 


December  11 do. 


I  Width. 


Area  of 
section. 

Mean 
velocity. 

Sq.ft. 
13.2 

Ft.  per  *c. 
1.67 

13.3 

1.95 

10.6 

1.59 

16.3 

1.72 

17.4 

1.55 

14.8 

1.22 

5.4 

.39 

14.6 

1.00 

9.8 

.72 

10.1 

i.a5 

15.2 

1.17 

4.2 

.29 

1.6 

.69  1 

4.2 

.31 

Gage 
height. 

Feet. 
1.75 
1.85 
1.60 
1.90 
1.90 
1.70 
1.30 
1.55 
1.45 
1.50 
1.90 
1.05 
1.15 
1.08 


Dis- 
charge. 

Sec.-ft. 
22 


26 
16.9 
28 
27 

lai 

2.  1 
14.6 
7.0 
10.6 
17.8 
1.2 
1.1 
1.3 
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DaUy  gage  height^  in  ftety  of  Rawson  carud  near  Bishop^  Cal.,  for  1905. 


Day. 

Mar. 

Apr.   May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.8     1 

7 
7 

9 

9 
9 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
8 
9 

« 

8 

8 
8 
8 
8 
7 
7 
7 

1.8  1 

1.8  ' 

1.8; 

;y 

1.9' 
1.9 

1.9  1 

1.8; 

1.8 
1.9  ' 
1.8' 
1.8  1 
1.7 
1.0  ' 
.9! 
1.4 
1.4 

.6  j 
.8  ' 
.9 
.9 

.8 
.8' 

.8  ' 

.8  1 

1 
i 

0.8 
.9 
.9' 
.9 

.9  j 

.8  ' 
.8  t 
.8  1 
.8 
.8  1 
.7  I 
■  "^   1 

.8 
.8 

.8  ;. 
.8  , 
.8 
.8  ! 
.8  . 
.8  , 
.7  ' 
.  7 
.7 
.7 

.9  L 

.9  1 
.9  |. 

0.9 
.9 

.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.9 
.9 
.0 

.9 
.9 
.9 

.7 

.7 
.  7 
.7 
1.3 
1.3 
1.3 

1.3 

1.3 



1.3 

1.5 

1.5 

1.5 

1.7 
1.7 

1.7 

1: 7 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 

1.7 

1.7 
1.7 
1.7 

1.8 

2 , 

1.8 

3  

1.8     1 
1.8     1 
1.8  

1.7     1 

1.7     1 

1    J 

1.7     1 
1.7     1 
1.7     1 

1.7     1 

1.6  1    1 
1.6     1 
1.6  1    1 

1.6  1 
1.6,    1 

!:;-  ; 

1.7  1 

1  8 

4 

1.8 

s :: 1 

1.8 

6 

1.4 
1.4 
1.5 
1.5 
1.6 
1.6 
1.6 
1.8 
1.8 

1.8 

7   

1  6 

8 

1.4 

9 

1.4 

10 

1.4 

11       .  .     ..      

1.4 

12 

1.6 

13 

1.6 

14 

IS 

16  .          

17 

18 

19 

20 

21    

22 

23 

24... 

1 

1.7.    1 

1.7     1 
1.7  1    1 

I.?!   1 

1.7,    1 
1.7  1    1 
1.7,    1 

25 

26       

27  

28 

29 

30 

1.8 
,.8 

31 

Note.    Wator  shut  off  January  1  to  March  .'i  and  Oetol»cr  14  to  December  31. 
A.  0.  00LLIK8  CAKAL  NEAR  BISHOP,  GAL. 

This  station  wiis  established  August  7,  1903,  by  R.  S.  Hawley.  It  is  located  at  the 
county  bridge,  3  miles  east  of  Bishop,  Cal. 

The  channel  is  straight  for  100  feet  above  and  50  feet  l)elow  the  station.  The  current 
is  sluggish.  Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  .stream 
is  sandy  and  shifting. 

Discharge  niea.su renienta  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
marked  on  the  Ux)t  log  near  the  right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  fastened  to  the  right  bank  just  above  the  bridge,  from  which 
dis<harge  metusurements  are  made.     During  1905  the  gage  was  read  by  W.  P.  Parker. 

Information  in  regard  to  this  .station  is  contained  in  the  following  Water-Supply  Papere 
of  the  llnitcd  States  Geological  Survey: 

Do.mription:  UX),  pp  216-217;  1.14.  p  232. 
Discharge:  100.  p  217:  l.-U.  p '2,'V2. 
Discharge,  monthly:  \M,  p  230. 
Oap'  heights:  1(K).  p  217;  \M,  pp  'iiW-^H 
Hating  table:  i;i4,  p  234. 
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Discharge  measurements  of  A.  O.  CoUins  canal  near  Bishop ^  Cal.y  in  1905. 


Date. 


Hydrographer. 


March  14 R.J.Taylor 

April  1 j  J.  S.  Evans 

May  2 | do 

June  28 i do 

July  26 1 do 

August  9 do 

Septembers...! do 

Septembers.. do 

October  3 1 do 

October  25 |  F.  R.  S.  Buttemer. 

November  23..' do 


December  11. 


.do. 


Width. 

Area  of 
section. 

FeeU 

Sq.ft. 

11 

12.5 

8 

2.8 

11.5 

12.8 

10 

10.8 

10 

12.8 

10 

V    8.8 

10 

0.0 

10 

5.4 

10 

10.4 

10.5 

7.0 

10 

3.8 

Mean 
velocity. 

Ft.  per  nee. 
2.00 
.75 
1.95 
1.70 
1.44 
1.59 
1.22 
1.20 
1.47 


Gage 
height. 

Feet. 
2.90 
2.00 
3.00 
2.75 
2.90 
2.65 
2.38 
2.33 
2.80 


Dis- 
charge. 


Sec.-ft. 
25 
2.1 
25 
18.4 
18.4 
14.0 
7.3 
6.5 
15.3 
0 

4.9 
1.7 


Daily  gage  height ^  in  feet ^  of  A.  O.  Collins  canal  near  Bishop,  Cal.,  for  1905. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

2.6 
2.6 
2,8 
3.0 

1.8 
1.8 
1.6 
1.9 
1.9 
1.7 
1.7 
1.8 
1.9 
1.9 
1.9 
1.9 
2.2 
2.3 
2.3 
2.4 

2.5 
2.5 
2.7 
2.7 
2.8 
2.8 
2.8 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.5 

2.5 
2.0 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.4 

2.4 

2.4 

2.6 
2.6 
2.6 
2.6 
2.3 
2.0 
2.0 
2.0 
•v  2.0 
2.0 
2.3 
2.3 
2.3 
2.3 
2.9 
2.9 
2.9 
2.9 
2.9 
2.7 

2.5 

2 

) 

2.6 

3 

2.5 

4 

2.2 

5 

2.2 

6 • 

3.0 
3.0 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.2 

7 

2.2 

8 

2.2 

9 

2.2 

10 

2.4 
2.4 
2.4 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
3.0 
3.0 
2.7 

2  2 

11 

2.3 

12 

2.3 

13 

2.3 

14 

15 

16 

17 

18 

19 

2.6 
2.6 
2.6 
2.6 

20 

21 

22 

2.3 

2.3 
2.3 
2.3 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 

23 

24 

2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 

1.7 

2.7' 
2.7 
2.7 
2.5 
2.5 

25 

26 

27 

28 

29 

30 

31 

NoTK.— No  flow  on  days  of  missing  gage  heights. 
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STREAM   MEASUREMENTS    IN    1905,   PART    Xin. 


DELL  CAVAL  HEAR  BISHOP,  OAL. 

Tliis  station  was  established  August  24,  1903,  by  R.  S.  Hawley.  It  is  located  at  a 
flume  3  miles  from  the  head  gate  at  a  point  where  the  canal  crosses  a  slough  in  Sanders's 
field. 

The  channel  is  straight  for  150  feet  above  and  for  200  feet  below  the  station.  The  cur- 
rent is  sluggish  at  all  times. 

Discharge  measurements  are  made  from  a  bridge  across  the  flume.  The  initial  point 
for  soundings  is  the  edge  of  the  flume  at  the  right  side. 

The  gage  is  a  vertical  rod  fastened  to  the  flume. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  217-218;  134,  p  235. 
Discharge:  100,  p  218;  134,  pp  23.S-236. 
Discharge,  monthly:  134,  p  237. 
Gage  heights:  100,  p  218;  134.  pp  23(>-237. 

Discharge  measurements  of  Dell  canal  near  Bishop,  Cat.,  in  1905. 


Date. 


llydrographer. 


March  10 R.  J.  Taylor 

April  14 '  J.  S.  Evans 

April  28 ' do 

May  11 ' do 

June  2('> do 

July  6 1 do 

August  2 do 

September  6. .  .| do 

Septeml)er  28. do 

OctolwraO !  F.  R.  S.  Butteraer. 

November  18  . . ' do 

December  5 . . .  .^ do 


Width. 


i 


Feet. 
7.5 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.5 
7.5 
7.3 


Mean 


Gage 


Dis- 


section,    velocity,      height.   |  charge. 


Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-fl. 

lai 

2.38 

1.40 

24 

7.G 

2.16 

1.20 

16.4 

11.8 

1.95 

1.35 

23 

12.5 

2.08 

1.48 

26 

11.4 

1.93 

1.60 

22 

12.2 

1.97 

1.70 

24 

9.1 

1.89 

1.30 

17.2 

9.1 

1.85 

1.31 

16.8 

6.8 

1.70 

1.12 

11.6 

9.0 

1.52 

1.22 

13.7 

9.7 

1.71 

1.35 

16.6 

4.4 

.68 

.62 

3.0 

Daily  ga/je  height,  in  feet,  ofDeU  canal  Jiear  Bishop,  Col.,  for  1905. 


1 

Dav.            Feb. 

1 

Mar. 

Apr. 

Nov.      Dec. 

,       i^ay- 

Feb. 

Mar. 

Apr. 

Nov. 

Dec. 

1 
1.. 

1.3 

1,7 

2                           

'::::::r'o.9 

i  18 

1.4 

1.35 

3  .   .... 

1      

j  19 

4 

1        .8 

1 
20. 

1.4 

1.3 

5       .                  '     .... 

j               '21 

6 1 

1         .6 

lo^ 

1.4 

1.3 

7- 1 

23 

8 1 

.6 

'■  'M 

1.2 

1.3 

9 ' 

2.fV 

10....                   '     . 

1.4    

.6 

26 

1.4 

1-2 

1.3 

11 _    1 

27  ,   . 

12 

.8 

28. 

1.4 

1,2 

1.4 

13 ...J 

29 

14 1 

14 

.8 

i  30    . 

1.2 

1.35 

15... !     . 

31 

16 ...| 

.8 

1 

1 
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BIO  FINE  AND  OWENS  RTTEE  CANAL  NEAE  BISHOP.  OAL. 

This  station  was  established  by  J.  C.  Clausen  and  R.  S.  Hawley,  August  4,  1903.  It  is 
located  at  a  footbridge  near  the  house  of  William  Oliver,  the  observer.  It  is  7i  miles  south 
and  3  miles  east  of  Bishop,  Cal. 

The  channel  is  straight  for  600  feet  above  and  300  feet  below  the  station.  The  current  is 
sluggish.  Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
sandy  and  somewhat  shifting. 

Discharge  measurements  are  made  from  the  footbridge.  The  initial  point  for  soundings 
is  marked  on  the  footbridge  near  the  right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  securely  nailed  to  the  footbridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  100,  pp  218-219;  134,  p  238, 
Discharge:  100,  p  219;  134,  p  238. 
Discharge,  monthly:  134,  p  240. 
Gage  heights:  ICk),  p  219;  134,  pp  238-239. 
Rating  table:  134,  p  240. 

Discharge  measurements  oj  Big  Pine  and  Owens  River  canal  near  Bishop,  Cal.,  in  1906. 


Date. 


January  25 .  . . 
February  13.. 

April  28 

May  11 

June  26 

July  6 

August  2 

September  6.. 
September  28 . 
October  30. . . . 
November  18 . 
Decembers... 


Hydrographer. 


R.J.  Taylor 

do 

J.  S.  Evans 

do 

....do 

....do 

do 

do 

do 

F.  R.  S.  Butteraer. 

....do 

....do 


Width.' 

Feel,  j 
22 
22 
21 
22 
22 
22 
22 
16 
14 
22 
22 
22 


Area  of 
section. 

Mean 
velocity. 

<Jage 
height. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

11.3 

0.84 

1.30 

9.5 

.70 

1.15 

12.6 

.85 

1.30 

16 

1. 11 

1.50 

27 

1.11 

1.90 

las 

1.05 

1.75 

10.8 

.58 

1.20 

10.0 

.59 

1.17 

7.2 

.36 

1.10 

41 

1.00 

2.53 

17.6 

.85 

1.42 

ia2 

.89 

1.45 

Dis- 
charge. 

Sec.-ft. 
9.0 
6.7 
10.7 
17.7 
30 
19.6 
6.3 
5.9 
2.6 
41 
15 
16.2 
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DaHy  gage  height  j  in  feet ,  cfBig  Pine  and  Owens  River  canal  near  Bishop ,  Cal.ffor  1905, 


Day. 

Jan. 

Feb. 

Mar. 

1.2 

1.2 

1.15 

1.16 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.15 

1.5 

1.75 

1.55 

1.55 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

l.l 

1.1 

1.1 

1.1 

1.2 

1.2 

1.2 

1.1 

1.1 

A 

pr. 

May. 

June. 

2.0 

1.85 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.95 

2.15 

2.1 

2.3 

2.45 

2.65 

2.7 

2.8 

1.8 

1.8 

1.85 

1.7 

1.65 

1.7 

1.8 

2.2 

2.2 

1.9 

1.8 

1.6 

1.5 

1.8 

July. 

Aug. 

Sept. 

Oct. 
1.4 

Nov. 

D€C. 

1 

1.2 

1.2 

1.2 

1  2 

1.2 

1.25 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.4 

1.4 

1.35 

1.3.5 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.25 

1.25 

1.4 

1.4 

1.4 

1.3 

1.25 

1.25 

1.25 

1.15 

1.15 

1,2 

1.2 

1.2 

1.2 

1  15 

1.15 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.25 

1.25 

1.25 

1.3 

1.2 

15 

1.4 

1.8 

1.8 

1.9 

1.7 

1.7 

1.5 

1.5 

1.6 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.55 

1.6 

1.8 

2.1 

2.15 

2.25 

2.2 

2.25 

2.0 

1.8 

2.25 

2.25 

2.45 

2.4 

2.1 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.7 

2  0 

2.05 

2.2 

2.25 

2.35 

2.4 

2.4 

2.25 

2.1 

2.a5 

1.8 

1.7 

1.6 

2.0 

1.9 

2.0 

1.6 

1.4 

1.3 

1.3 

1.2 

l.l 

1.1 

1.1 

1.1 
1.1 
1.1 
1.1 
1.0 
1.1 
1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.0 
1.0 
1.5 
1.6 
1.5 
1.4 
1.4 
1.4 
1.2 
1.3 
1.3 

1.2 

1.1 

1.2 

1-2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.3 

1.2 

1.2 

1.3 

1.3 

1.3 

1.3 

1.1 

1.15 

1.15 

1.1 

1.1 

1.1 

1.2 

1.2 

1.15 

1.15 

1.15 

1.16 

L4 

2 

1 

1 
1 
1 

1 

15 
15 
15 
15 
15 
1 

1.3         2.55 

1.45 

3....^ 

1.4 
1.5 
1.66 

2.55 
2.5 

1.5 

4 

1.5 

6 

1.45 

6 

1.9    ,     2.25 
1.9         2.3 

1.45 

7 

1  45 

8 

1.8 

2.0 

2.1 

2.15 

2.2 

2.2 

2.1 

2.15 

2.15 

2.3 

2.3 

2.55 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.45 

9 

(a? 

(«») 

(«) 

(«) 

(«) 

1.35 

1.4 

1.35 

1.35 

1.45 

1.3 

1.3 

1.15 

1.15 

l.l 

1.1 

1.1 

1.45 

1.4 

1.4 

1.4 

1.4 

1.45 

10 

1.4 

11 

12 

1.4 

13.  . 

1.4 

14 

1.4 

15 

1.4 

16 

1.4 

17 

2. 3    1     1. 3 

1.4 

18 

2.3 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.45 

2.45 

2.5 

2.55 

1.4 

1.4 

1.35 

1.3 

1.25 

1.25 

1.25 

1.3 

1.3 

1.4 

1.4 

1.4 

1.4 

1.4 

19 

1.4 

20 

1.4 

21 

1.35 

22 

1.35 

23 

24.. 

25 

26 

27 

28 

29 

30 

31 

1.35 
1.3 
1.3 
L4 

;:: 

1.3 
1.3 
1.3 

a  Water  shut  off  April  9-13. 


SANOEE  CANAL  AT  ALVORS,  CAL. 


This  station  was  established  August  4,  1903,  by  J.  C.  Clausen  and  R.  S.  Hawlej.  It  is 
located  at  the  county  road  bridge,  one-fourth  mile  east  of  the  Southern  Pacific  Raiht>ad 
station  at  .Vlvord,  Cal. 

The  channel  is  straight  for  300  feet  above  and  for  100  feet  below  the  station.  The  current 
is  sluggish.     Both  banks  are  low  and  liable  to  overflow.     The  bed  of  the  stream  is  shifting. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
marked  on  the  bridge  near  the  left  bank  of  the  canal. 

The  gage  is  a  vertical  rod  fastened  to  the  bridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey  : 

Description:  100,  pp  219-220;  134,  pp  240-241. 

Discharge:  100,  p  220;  134,  p  241. 

Gage  heights:  100,  p  220;  134,  pp  241-242. 
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Discharge  measurements  of  Sanger  canal  at  Alvord,  Cal.,  in  1906. 


Date. 


Hydrographer. 


January? |  R.J.Taylor. 

February  18...  j do 

April  14. J. S.  Evans.. 

April  26. I do 

May  19 ' do.. 


Width. 


June  9 

August  17 

September  13.. 


.do. 
.do. 
.do. 


October  30 F.  R.  S.  Buttemer  . 

November  18..  .1 do 


Feet. 
16 

16  I 
16 
16  I 
16  ! 
16 
16  ' 
16 
16 
16 


Area  of 
section. 

Mean 
velocity. 

Sq.ft. 

Ft.  per  sec. 

23 

0.59 

22 

.63 

26 

.38 

29 

.30 

32 

.18 

29 

.16 

18 

.22 

16 

.18 

30 

.44 

26 

.39 

Gaet 
heigh 


Dis- 
charge. 


Feet. 
2.38 
2.32 
2.80 
2.88 
3.05 
2.80 
2.10 
2.10 
2.82 
2.60 


Sec.-ft. 
13.6 
13.9 
9.9 
8.8 
5.6 
4.7 
4.0 
2.8 
13.2 
10.2 


DaUy  gage  height,  in  feet ^  of  Sanger  canal  at  Almrd,  Cal.,  for  1905. 


Day. 

Jan. 
2.2 

Fo.). 

Mar. 

1.2 
1.2 

Apr. 

2.7 
2.7 

May. 

Day. 

Jan. 

Fob. 

Mar. 

2.2 
2.2 
2.2 

Apr. 
2.8 

May. 

1        

2.9 
2.9 

17 

1.9 

1.3 
1.3 

2 

18       

3.5 

3 

2.1 

19 

1.8 

4 

1.6 
1.6 

1.2 
1.2 

2.8 

2.9 

20 

2.8 

3.5 

5 

2.1 

21 

1.8 
1.8 

1.3 

2.4 

6 

2.8 

2.9 
2.9 

3.0 
3.0 

3.1 

22 

2.8 

7 

2.1 
2.1 

1.5 

1.2 

23 

1.3 

2.4 



8 

24          

1.8 

2.8 

9 

1.5 

1.8 

25 

1.3 
1.3 



2.4 
2.4 

10 

2.0 

26 

1.8 

2.8 

11 

1.4 
1.4 

2.0 
2.1 

2.9 

3.3 

27 

12 

2.0 

28          .       . 

1.7 
1.7 

1.2 

2.6 

2.8 
2.8 
2.8 

13 

2.0 

2.8 
2.8 

3.4 
3.4 

3.4 

29 

14 

1.9 
1.9 

1.3 

2.1 

|30 

2.7 
2.7 

15 

1 
31 

1.7 

16 

1.3 

2.2 



EAST  SIDE  OAKAL  KEAE  0ITRU8,  OAL. 

This  station  was  established  August  27,  1903,  by  R.  S.  fiawley.  It  is  located  at  the 
head  gate  of  the  canal. 

At  low  stages  the  meter  measurements  are  made  by  wading  at  a  point  below  the  head 
gate.  High-stage  measurements  are  made  from  Southern  Pacific  Railroad  bridge,  one-half 
mile  below  head  gate. 

The  gage  is  a  vertical  rod  fastened  to  the  head  gate  at  which  discharge  measurements 
are  made.     During  1905  the  gage  was  read  by  J.  Vaughn. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  220;  134,  pp  242-243. 
Discharge:  100,  p  221;  134,  p  243. 
Discharge,  monthly:  134,  p  245. 
Gage  heights:  100,  p  221;  134,  pp  243-244. 
Rating  table:  134,  p  245. 
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Discharge  measurements  of  East  Side  canal  near  Citrus,  Col.,  in  1906. 

Dat«.  Hydrographer.  Width. 


Dis- 
section,    velocity,      heigfet.      charge. 


Area  of        Mean  G 


race 
ight. 


Februar>'  2 R.  J.  Taylor 

May  29 J.  S.  Evans 

August  23 do , 

September  20. do , 

Novembers....    F.  R. S.  Buttemer. 
Decembers do 


/•«/.  Sq.ft.     Ft.  per  gee.  Feet.        Sec.-fl. 

20  21  1.48  I  2.30  31 

21  28  1.14  2.60  32 
24  35  .63  3.10  22 
21  28  .50  3.00  14 
18  27  .66  2.63  18 
11  3.7  1.30  1.90  1      4.8 


DaUy  gage  height,  in  feet,  cf  East  Side  canal  near  Citrus,  Cal.,for  1906. 


Day,  Jan.      Feb.      Mar.  ,  Apr.     May.     Iiinc    July,  i  Aug.     Sept. 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


3.0 


2.4 


2.3         2.3         2.5 


3.3         3.1 


2.3         2.0         2.3  , 


Nov.     Dec. 
2.0 


3.1 


3.0 


2-1 


3.1 


2.0         2.4  I      2.5 


3.3 


3.1 


2.9 


2.2         2.0         2.6 


3.1         3.1  , t 2.1 

: I I I 

3.1  I      2.8    

2.1 


2.3 


3.1  I. 


1 


2.8 


2.3         2.2  ,      2.1 


3.1         3.1    1 2.1 

I 

, I ; 

3.2         2.7    


2.5 


:.  2         2.2         2.6 


2.3         2.2  I       2.5    . 


3.1 


2.1 


3.2  ; 


3.2 


.1      3.2 


2.6 


3.2  I      3.0  ' 2.0 

....'      3.2         2.6    


.1      3.2         3.1 


2.3 


3.1 


1.! 


3.0 


3.2 
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STEVENS  OANAL  NEAR  0ITRU8,   OAL. 

This  station  was  established  August  27,  1903,  by  R.  S.  Ilawley.  It  is  located  at  the 
waste  gate  of  the  canal,  3^  miles  north  of  Citrus,  Cal. 

The  channel  is  straight  for  300  feet  above  and  200  feet  below  the  station.  The  current 
is  sluggish.  Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  gravel  and  earth  and  is  fairly  permanent. 

Discharge  measurements  are  made  by  wading.  The  initial  point  for  soundings  is  on  the 
right  bank  of  the  canal. 

The  gage  is  a  vertical  rod  fastened  to  the  waste  gate.  During  1905  the  gage  was  read  by 
J.  Vaughn. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  221;  1.34,  p  245. 
Discharge:  100,  p  222;  134,  p  246. 
Discharge,  monthly:  1.34,  p  248. 
Gage  heights:  100,  p  222;  134,  pp  246-247 
Rating  table:  134,  pp  247-248. 

Discharge  measurements  of  Stevens  canal  near  Citrus,  Cal.,  in  1905. 


Date. 


May29 

August  23 

September  20 . 
November  8 . . 
Decembers... 


Ilydrographer. 


J.  S.  Evans 

....do 

....do ; 

F.  R.  S.  Buttemer. 
do 


Width. 

Area  of 
section. 

Mean     ^ 
velocity. 

Gage 
height. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

12 

29 

1.28 

2.70 

12 

26 

.71 

2.50 

12 

25 

.92 

2.55 

13 

11.6 

.92 

1.80 

11 

9.6 

.76 

1.65 

Dis- 
charge. 

Sec.-ft. 
37 
18.5 
23 
10.7 
7.3 


IRR  177—06- 
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DaUy  gage  height,  injeet,  of  Stevens  canal  near  Citrus,  Cal.,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

.„. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.8 

Dec. 

1 

1.6 

1.9 



2.1 

2.3 

2.6 

2.5 

2 

1.6 

2.8 



2.8 

2.5 

3 

1.6 

1.8 

1.5 

2.2 

2.8 : 

1 

4 

1.6 

2.5 

2.4 

2.6 

1.8 

5.  . 

1.5 

2.3 

2.8 

2.9 

6 

1.5 

1.5 

1.9 

2.4 

2.6 

2.8 

1.8 

7 

1.5 

2.2 

2.8 

2.8 

2.5 

8 

1.5 

2.3 

2.4 

2.7 

2.8 

1.8 

9 

" 

2.8 

2.9 

2.5 

10 

1.6 

2.3 

1.5 

2.2 

2.8 

11 

1.5 

2.5 

2.5 

2.7 

1.7 

12 

1.6 

2.2 

2.8 

2.9 

13 

1.5 

1.5 

2.4 

2.5 

2.7 

2.8 

1.7 

14 

1.6 



2.2 

2.8 

2.9 

2.7 

16 

1.5 

2.5 

2.5 

2.8 

2.8 

1.7 

16 

1.5 

2.9 

2.8 

2.7 

17 

1.5 

2.6 

1.6 

2.2 

2.8 

18 

1.6 

2.6 

2.6 

2.8 

1.7 

19 



1.6 

2.2 

2.9 

2.7 

20 

1.5 

1.6 

2.4 

2.6 

2.8 

2.6 

1.7 

21 

1.6 

2.5 

2.9 

2.7 

2  5 

22 

1.6 

2.0 

2.6 

2.9 

2.6 

1.7 

23.    .  . 

1.5 

2.9 

2.7 

2.5 

24 

2.0 

1.5 

1.6 

2.5 

25 

1.5 

2.5 

2.6 

2.9 

1  7 

26. 

1.5 

2.6 

2.9 

2.8 

27 

1.5 

1.9 

1.5 

2.6 

2.9 

..« 

1.7 

28 

2.1 

2.7 

2.7 

2.8 

2.4 

29 

1 

1.5 

2.5 

2.8 

2.5 

1  7 

30 

1.5 

2.8 

2.5 

2.4 

31 

1.5 

2.8 

• 

OWEKS  EIVEE  NEAR  CITRUS,   CAL. 

This  station  was  established  October  30,  1903,  by  R.  S.  Ilawley.  It  is  located  at  the 
county  bridge  4  miles  east  of  Independence?,  Cal.,  and  I  mile  from  the  Southern  Pacific 
Railroad  station  at  Citrus,  Cal.  The  station  at  this  point  sliows  the  amount  of  waste  water 
which  is  discharged  into  Owens  Lake. 

The  channel  is  straight  for  200  feet  above  and  for  300  feet  below  the  station.  The  current 
has  a  mean  velocity  of  about  2  feet  per  second  at  ordinary  stages.  Both  banks  are  high  and 
are  not  liable  to  overflow.     The  bed  of  the  stream  is  sandy  and  is  liable  to  shift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  located  about  1,500  feet 
above  the  bridge.     The  cable  has  a  span  of  120  feet. 

The  gage  is  a  vertical  rod  nailed  to  a  pile  on  the  upstream  side  of  the  middle  pier  of  the 
bridge.  During  1905  the  gage  was  read  by  Milton  Levy.  The  bench  mark  is  a  copper  tack 
in  the  floor  beam  directly  over  the  gage  rod;  elevation,  13.50 feet  above  the  datum  of  the 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Paijers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  222;  134,  p  248. 
Discharge:  100,  p  223;  134,  p  249. 
Discharge,  monthly:  134.  p  251. 
Gage  heights:  100,  p  223;  134,  pp  249-250. 
Rating  table:  134.  p.  251. 
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Discharge  meamir en  tents  of  Owens  River  near  Citrus ,  CoZ.,  in  1906. 


Date 


Hydrographer. 


February  2 R.J.Taylor , 

May  29 J.  S.  Evans 

July  21 do 

August  23 , do 

September  20 do 

November  8. . .    F.  R.  S.  Buttemer. 

Decembers do , 

December  15 do 


Width, 


Feet. 

73 
47 
68 
24 
25 
71 
73 
72 


Gage 
height. 


Dis- 
charge. 


Sq.ft. 

Ft,  per  sec. 

Feet. 

Sec.-ft. 

176 

2.21 

6.00 

389 

M 

1.62 

3.60 

61 

68 

1.84 

4.30 

125 

15.2 

.80 

3.00 

12.1 

20 

1.05 

3.15 

12 

91 

1.98 

4.65 

180 

131 

2.21 

5.20 

290 

128 

2.20 

5.30 

282 

Daily  gage  height,  in  feet,  ofOv^ens  River  near  Citrus,  Gal.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.85 

5.6 

5.35 

5.0 

5.0 

5.0 

5.0 

6.0 

6.5 

5.1 

5.1 

6.2 

5.25 

6.3 

5.3 

6.3 

5.3 

5.0 

4.8 

4.75 

4.6 

4.4 

4.1 

3  5 

3.5 

3.45 

3.45 

3.6 

3.65 

3.5 

3.6 

3.6 

3.8 

3.85 

3.9 

3.9 

4.0 

4-1 
4.15 

4.16 

4.2 

4.26 

4.3 

4.3 

4.4 

4.4 

4.6 

4.6 

4.4 

4.45 

4.5 

4.5 

4.5 

4.55 

4.6 

4.6 

4.65 

4.7 

4.75 

4.8 

4.8 

4.8 

4.85 

4.85 

4.9 

4.9 

4.9 

4.9 

4.95 

4.95 

6.0 

5.0 

5.0 

5.0 

6.0 

5.0 

6.0 

5.0 

5.0 

6.0 

6.0 

5.0 

5.0 

5.0 

5.0 

6.16 

2 

6.0 
6.8 
6.8 

6.2 

3 

5.3 

4 

5.8 

5  35 

5 

5.35 

6 

5.7 
..5.65 

6.9 

6.8 

6.85 

6.8 

6.85 

6.9 

6.9 

5.8 

5.0 

6.4 

7 

6.4 

8 

5.65 

5.75 
5.45 
5.4 
5.45 
5.4 
5.7 

6.8 
6.3 
6.4 

6  36 

9 

5  4 

10 

5.4 

11 

5.4 

12 

5.35 

13 

5.4 

14 

5.7 

5.8 

7.1 
7.15 
7.2 
7.2 

4.5 

5.4 

15 

5.4 

16 

5  4 

17 

3.1 

3.1 

3.2 

3.3 

3.3 

3.3 

3.3 

3.2 

3.25 

3.3 

3.35 

3.4 

3.4 

3.45 

1  5 

18 

6.45 

19 

5.8 
5.9 
5.85 

5.4 

20 

5  6 

21 

5.8 
5.8 
5.8 

6.4 

22 

6.45 

23 

6.0 

6.0 

6.1 

6.3 

6.4 

6.35 

6.0 

5.6 

6.6 

5  5 

24 

3  2 

5  5 

25 

3.0 

2.8 

2.75 

2.6 

2.5 

5.45 

26 

6.0 
6.0 

5.8 

5.45 

27.. 

5  4 

28 

i 

6  5 

29 , 

6.4 

30 

6.8 

5.46 

31 

6.45 

j 
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Station  rating  table  for  Owens  River  near  Citrus,  Cal.,  from  January  1  to  December  SI,  1905. 


Gage 
height. 

Feet. 
2.50 

Discharge. 

Second-feet. 
0 

Gage 
height. 

i     Feet. 
3.70 

■( 
Discharge. 

Second-feet.^ 

63    1 

Gaee 
height. 

Discharge. 

Gage 
height. 



Feet. 
6.10 

t  Discharge. 

Feet. 
4.90 

Second-feet. 
217 

1 
Second-feet. 
440 

2.60 

1 

3.80 

73 

5.00 

233 

6.20 

1              462 

2.70 

3 

1        3.90 

83    1 

5.10 

249 

6.30 

485 

2.80 

5 

1        4.00 

94 

5.20 

266    , 

6.40 

508 

2.90 

8 

4.10 

105 

5.30 

283 

6.50 

1             532 

3.00 

12 

4.20 

117 

5.40 

301 

6.00 

556 

3.10 

18 

j        4.30 

130 

5.50 

319    1 

6.70 

581 

3.20 

24 

4.40 

144  ;, 

5.60 

337 

6.80 

607 

3.30 

31 

j        4.50 

158    1 

5.70 

356 

6.90 

634 

3.40 

38 

1        ^-«> 
,        4.70 

172    1 

5.80 

376 

7.00 

662 

3.50 

46 

187 

5.90 

397 

7.10 

,              690 

3.60 

54 

4.80 

202    j, 

6.00 

4,8    i 

7.20 

720 

Note.— The  above  table  is  based  on  11  discharge  measurements  made  during  1904-5.    It  is  fairly  wcD 
defined  between  gage  heights  3  feet  and  7  feet. 

Estimated  monthly  discharge  of  Owens  River  near  Citrus,  Cal.,  for  1905. 


Month. 


January" 

February  o 

March  1-17  fl 

June  2^-30 

July 

September  17-30. 

October 

November 

December 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


418 
720 
508 
506 
337 
42 
172 
233 
319 


283 

376 

301 

337 

0 

18 

42 

172 

292 


369 
540 
372 
430 
175 
29.9 
107 
219 
301 


Total  in 
acre-feet. 


22,690 
29,990 
12.540 

6,833 

10,760 

830 

6,579 
13,030 
18,510 


121,800 


o  Missing  gage  heights  interpolated. 


POWERS  CANAL  NEAR  BISHOP.  GAL. 


This  station  was  established  August  19,  1903,  by  R.  S.  Hawley.  It  is  located  one-half 
mile  above  a  mill  on  Bishop  Creek,  and  4 J  mile^  west  of  Bishop,  Cal. 

The  canal  is  straight  for  20  feet  above  and  50  feet  below  the  station.  The  bed  of  the 
canal  is  composed  of  gravel  and  is  not  subject  to  change. 

Discharge  measurements  are  made  by  wading. 

The  gage  is  a  rod  on  the  left  bank  of  the  canal.  The  bench  mark  is  on  granite  bowlder 
60  feet  north  of  penstock  of  the  mill  pressure  pipe;  elevation,  3.50  feet  above  the  datum  of 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  134,  pp  251-252. 
Discharge:  134,  p  252. 
Discharge,  monthly:  134,  p  253. 
Gage  heights:  134,  p  252. 
Rating  table:  134,  p  252. 


Digitized  by 


Google 


OWENS   BIVEB   DRAINAGE   BASIN. 


77 


Discharge  measuremenis  of  Powers  canal  near  Bishop ^  Col..,  in  1905. 


Dat6. 

Hydrographer.                    Width. 

Area  of 
section. 

Mean 
velocity. 

Oaee 
height. 

Dis- 
cbarge. 

Aprils 

JuDe  21 

J.  S.  Evans. 

Feet. 
3 
9 
8 
7 

7.5 
8 
8 

Sq.ft. 
0.7 
6.4 
5.0 
1.3 
2.1 
1.4 

Ft.  per  sec. 
1.00 
2.66 
2.36 
1.08 
1.33 
.79 

Feet.        Sec.-ft. 
1.10              0.7 

do 

1.90 
1.68 
1.30 
1.40 
1.25 
1.58 
1.16 

17.0 

July  27 

do 

11.8 

August  10 .   . 

.    do . . 

1.4 

September  7 

do 

2.8 

November  23 . . 

F.  R.  S.  Buttemer 

1.1 

December  11.. . 

do 

3.6  I             .89 

3.2 

December  21 .  . 

..  .do.. 

1.0 

1 

BOXTTH  HILLSIDE  OANAL  VEAE  BI8E0P.  OAL. 

This  station  was  establishecl  August  26,  1903,  by  R.  S.  Hawley.  It  is  located  just  below 
waste  gate  at  head  of  canal,  5  miles  west  of  Bishop,  Cal. 

Dischai^  measurements  are  made  by  wading. 

The  gage  is  a  rod  on  the  left  bank  of  the  canal.  The  bench  mark  is  on  granite  bowlder 
marked  by  ring  of  white  paint  and  located  on  left  bank  2  feet  from  gage;  elevation,  2.99 
feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  134,  p  253. 
Discharge:  134,  p  253. 
Discharge,  monthly:  134,  p  255. 
Oage  heights:  134,  p  254. 
Rating  table:  134,  p  254. 

Discharge  measurements  of  South  Hillside  canal  near  Bishop ^  Cal.,  in  1906. 


Date. 


January  21 . 
February  8. 
March4.... 

April  18 

May5 


Hydrographer. 


R.  J.  Taylor. 

.-..do 

do 

J.  S.  Evans.. 
do 


July  27 1 do. 

August  10 ' do. 

September  22 do  . 

October  25 

November  23 . 
December  11.. 


F.  R.  S.  Buttemer. 

...do 

....do 


Width.i 


Feet. 
4.5 
4.5 
4.5 
4.8 
4.8 
4.5 
5.0 
4.5 
4.0 
5.0 
3.7 


Area  of 
section. 

Mean 
velocity. 

Sq.ft. 
0.9 

Ft.  per  sec. 
1.11 

.9 

1.11 

1.3 

1.46 

1.6 

1.88 

3.2 

2.66 

2.4 

3.29 

3.6 

2.47 

3.2 

2.75 

2.0 

1.75 

1.0 

.90 

.6 

.50 

Gage 
height. 


Feet. 
1.60 
1.60 
1.66 
1.70 
2.00 
1.98 
2.00 
2.00 
1.75 
1.58 
1.50 


Dis- 
charge. 


Sec.-ft. 
1.0 
1.0 
1.9 
3.0 
8.5 
7.9 
8.9 
8.8 
3.5 
.9 
.3 
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KOETH    HILLBISZ    OAKAL  HEAR   BISHOP.   OAL. 

This  station  was  esUblished  September  3,  1903,  by  R.  S.  Hawley.  It  is  located  at  head 
gate  of  the  canal,  5  miles  west  of  Bishop,  Cal. 

Discharge  measurements  are  made  from  crosppiece  of  the  flume  on  which  the  distances 
across  are  marked  at  each  foot.  The  initial  point  for  soundings  is  the  end  of  crosspiece  of 
flume  at  right  bank. 

The  gage  is  a  vertical  rod  fastened  to  the  right  side  of  flume  or  head  gate.  The  bench 
mark  is  on  a  granite  bowlder  marked  with  white  paint  and  located  near  gage;  elevation, 
2.96  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  134,  p  255. 

Discharge:  134,  p  255. 

Discharge,  monthly:  134,  p  256. 

Cage  heights:  134,  p  256. 

Rating  table:  134,  p  256.  * 

Discharge  measurements  of  North  Hillside  Canal  near  Bishop ^  Cal.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 

velocity. 

Oage 
height. 

Di»- 
charge. 

March  4. 

K.  J.  Taylor..  

Feet. 
4.3 
4 
4 

4 
4 
4 

4.2 

4.0 

G 

4.3 

4.5 

Sq.ft. 

1.8 
2.2 
3.6 
3.0 
2.4 
Z6 
3.2 
2.5 
2.0 
2.4 
2.2 
.8 

Ft.  per  sec, 

ass 

Z23 

3.33 
7.67 
7.83 
7.4fi 
3.70 
5.20 
1.9S 
1.21 
.32 
.75 

Feet. 
L51 
1.70 
2.00 
2.10 
2.05 
2.08 
1.9S 
2.0 
1.70 
1.70 
1.52 
1.45 

Sec.-ft. 

April  18 

Mav  T). 

J .  S.  Evans 

4.9 

do - 

12.0 

JllDR  21 

.do                       

2X0 

July  27 

do 

las 

August  10 

,  ..do 

1U.4 

8ei>U^ml)er  17 . . 
September  22 . . 
Oetoljcr  23 

do.. 

11.8 

do -- 

13.0 

do 

3.9 

Noveml)er  23 , . 

.  ..do 

2.9 

I)cceiTil>er  U 

ilo... 

.7 

D©ceml>€r  21 

F.  H.  S.  nntlpnior 

.6 

BIO   PINE    OKEEK    NEAR    BIO   PIKE,   OAL. 

This  station  wa.s  established  Docemlx*r  5,  1903,  by  R.  S.  Hawley.  It  is  located  3  miles 
southwest  of  Big  Pine,  Cal.,  at  a  point  where  the  creek  leaves  the  foothills. 

The  channel  i.s  straight  for  30  feet  above  and  50  feet  Ix^Iow  the  station.  The  current  is 
swift  at  all  stages.  Both  banks  are  high  and  rocky.  The  Ix'd  of  the  stream  is  rough  and 
rocky,  and  is  not  .subject  to  much  change. 

Discharge  measurements  are  made  from  a  footbridge.  The  initial  point  is  at  the  right 
bank. 

The  gage  is  a  veritical  rod  fastened  to  a  tree  on  the  left  bank  of  the  creek,  3  feet  above  the 
footbridge.  During  1905  the  gage  was  read  by  Mrs.  J.  M.  Randle.  Bench  marks  were 
established  as  follows:  (1)  On  a  granite  lx)wlder  marked  by  a  ring  of  white  paint.  40  feet 
southeast  of  the  south  end  of  the  footbridge;  elevation,  8..54  feet;  (2)  a  point  marked  with 
a  ring  of  white  paint,  45  feet  southwest  of  the  south  end  of  the  footbridge;  elevation,  10.44 
feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  I.'M.  j)  2.')7. 
DischHrp«:  I'M,  pp  2:)7,  '200. 
Di.schargo.  monthly:  134,  p  259. 
Gage  heights:  134,  p  Z'tS. 
Rating  table:  134,  p  258. 
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Discharge  measuremeiUs  of  Big  Pine  Creek  near  Big  Pine,  Cal.,  in  1905. 


Date. 


January  18 

February  18 . . , 

April  26 

May  19 

June  9 , 

July  16 

August  17 

September  13 . , 
Noveml)er  16.. 

December  1 

December  16.. 
December  16.. 


Hydrographer. 


R.J.Taylor 

do 

J.  S.  Evana 

do 

...  do 

do 

do : 

do 

F.  R.  S.  Buttermer., 

do 

do 

do 


Width, 


Feet. 
13 

12.5 
13 
13 
13 

13.5 
13 
13 
10 
13.5 
13.5 
13.5 


Area  of 
section. 


Sq.ft. 
9.9 
8.6 
10.8 
13.8 
15.8 
21.0 
1&4 
13.0 
6.6 
8.8 
12.fi 
12.5 


Mean 
velocity. 

Gage 
height. 

Ft.  per  sec. 

Feet. 

2.52 

1.95 

2.71 

1.85 

2.78 

2.20 

a  70 

2.38 

3.86 

2.48 

5.71 

2.85 

4.77 

2.60 

3.15 

2.30 

1.61 

1.85 

1.62 

2.00 

0.83 

2.20 

0.98 

2.20 

Dis- 
charge. 


Sec.-ft. 
25 
23 
30 
51 
61 
120 
88 
41 

10.6 
14.3 
10.5 
12.2 


«» Channel  changwi. 
Daily  gage  height,  in  feet,  of  Big  Pine  Creek  near  Big  Piihe,  Cal.,  for  1905. 


Day. 

Jan. 

1.85 

1.8.5 

1.85 

1.85 

1.&5 

1.85 

1.8.5 

1.85 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

I.a5 

1.8.5 

1.8.5 

1.8.5 

1.85 

1.85 

1.8 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

Feb. 

Mar. 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.0 

1.9 

1.9 

1.85 

1.8.5 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

Apr. 

1.8 

1.9 

1.85 

1.9 

1.9 

1.85 

1.85 

1.9 

1.9.5 

1.95 

1.95 

1.95 

1.95 

1.9.5 

1.95 

1.95 

1.95 

1  95 

1.95 

1.95 

1.^5 

1.95 

2.0 

2.0 

2.0 

2.2 

2.3 

2.3 

2.4 

2.5 

May. 

2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.3 
2.0 
2.0 
20 
2.0 
2.1 
2.2 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

June. 

July. 

2.95 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

.3.2 

.3.5 

3.5 

.3.5 

3.3 

3.3 

3.3 

3.05 

3.2 

3.1 

3.0 

3.0 

3.0 

3.0 

3.1 

3.2 

3.3 

3.4 

3.3 

3.2 

3.1 

3.1 

3.0 

Aug. 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.9 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.9 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.9 

1.9 

1.9 

2.0 

2  0 

2.0 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.8.5 

1.85 

1.8.5 

1.85 

1.8.5 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8.5 

1.85 

2.4 

2.4 

2.4 

2.4 

2.4 

2.45 

2.45 

2.5 

2.6 

2.5 

2.7 

2.8 

2.9 

2.9 

2.9 

2.9 

2.95 

3.0 

3.0 

3.0 

3.2 

3.3 

3.4 

3.2 

2.8 

2.8 

2.8 

2.9 

2.9 

2.9 

2.7 

2.6 

2.5 

2.4 

2.4 

2.35 

2.25 

2.25 

2.2 

2.3 

2.4 

2.4 

2.45 

2.4.5 

2.45 

2.45 

2.35 

2.4 

2.45 

2.45 

2.4 

2.4 

2.4 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2  25 

2.15 

2.15 

2.15 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.85 

1.8.5 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

2 

1.9 

3           

4 

1.9 

5 

6 

. 

7 

8 

9 

1.9 

10 

11           ... 

2.0 

12 

13 

14 

15 •. 

2.0 

16 

17 

18     

19 

20 

2.2 

21 

22 

23 

2.15 

24 

25       

26 

2.3 

27 

28      

29 

30            

31 
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Station  rating  table  for  Big  Pine  Creek  near  Big  Pine,  Cal.,from  March  21  to  December  15, 

1905. 


I 


Feet. 

1.80 

Second-feet. 
9 

1.90 

11 

2.00 

H 

2.10 

21 

2.20 

30 

1  heig^U 

DI«harge.J,«^«. 

Discharge. 

Gage 
1  height. 

Discharge. 

1     Feet. 

Second-feet.  \     Feet. 

Second-feet. 

Fret. 

Second-fett. 

2.30 

40            2.80 
52     1        2.90 
66    j         3.00 

115 

3.30 

220 

2.40 

134 

3.40 

244 

2.50 

154 

3.50 

268 

2.60 

81             3.10 

175 

2.70 

97    j         3. 20 

197 

Note.— The  above  table  is  bascfl  on  eight  discharge  measurements  made  during  1905.  It  is  fairly 
well  defined  between  gage  heights  2  feet  and  2.8  feet.  The  table  has  been  extended  beyond  these  limits, 
being  based  on  extension  of  area  and  mean-velocity  curves. 

Estimated  montidy  discharge  of  Big  Pine  Creek  near  Big  Pine,  Cdl.,for  1905. 


Month. 

Discharge  In  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

January 

24 
30 
24 
66 
66 
244 
268 
154 
97 
35 
10 
15 

19 

'      22 

9 

9  i 
15  , 
52 
144  i 

97 ; 

30  ! 
9 
9 

11 

21.7 
23.9 
18.9 
17.9 
46.7 

118 

187 

122 

51.1 

13.7 

9.6 

12.5 

1,334 

FebriTarv 

1,327 

March 

1,162 

April 

1.065 

May                              

2,872 

June 

7,«21 

July 

11,500 

August 

7,501 

September 

3,041 

October 

842 

November 

571 

December  1-15      ...   -        --     ---     

372 

The  i)€riod 

1 

38,610 

Note.— Discharge  January  I  to  March  20  based  on  discharge  measurements  directly.  Rating  table 
used  March  21  to  Deceml)er  15.  Because  of  a  change  m  channel  tne  rating  table  does  not  apply  after 
December  15. 

Discharges  for  days  in  November  and  December,  when  gage  heights  are  not  recorded,  were  inter- 
polated. 

BIRCH  CEEEK  NEAR  TINEHAHA,  OAL. 

This  station  was  cstabli.shcd  June  14,  1905,  b}^  J.  S.  Evans.  It  is  located  6  miles  south- 
west of  Big  Pine  and  .500  feet  west  of  ranch  of  Charles  Peterson. 

The  channel  is  straight  for  25  feet  above  and  below  the  station.  The  water  is  swift 
at  all  stages.  Both  banks  are  low,  but  not  subject  to  overflow.  The  bed  of  the  stream 
is  composed  of  coarse  gravel  and  is  not  subject  to  material  change.  The  stream  flows  in 
one  channel. 

Discharge  measurements  are  made  from  a  footbridge,  which  consists  of  a  cottonwood 
tree  placed  across  the  stream.  The  initial  point  for  soundings  is  a  nail  in  footbridge  on 
the  left  bank. 

The  gage  is  a  vertical  staff  nailed  to  a  willow  tree  on  the  left  bank.  During  1905  the 
gage  was  read  by  Charles  Peterson.  The  bench  mark  is  a  nail  in  the  top  of  a  willow  stump 
on  the  left  bank;  elevation,  2.00  feet  above  the  datum  of  the  gage. 
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Date. 


Discharge  measuremerUa  of  Birch  Creek  near  Tinemahay  Ccl.j  in  1905. 
Hydrographer. 


June  14 '  J.  S.  Evans 

July  17 do 

August  24 do 

November  17  .J  F.  R.  S.  Buttemer. 
December  2 ' do 


Width. 


Feet. 


Area  of 
section. 

Mean 
velocity. 

Sq.ft. 
9.6 

Ft.  per  see. 
2.19 

8.0 

1.35 

7.6 

1.00 

6.2 

.35 

6.0 

.42 

Gage 
height. 


Dis- 
charge. 


Feet. 
1.00 
.71 
.58 
.65 
.55 


Sec.-ft. 

21 

10.8 
7.6 
2.2 
2.5 


Daily  gage  height,  in  feet,  of  Birch  Creek  near  Tinemaha,  Cal.,for  1906. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.8 
.75 
.75 
.8 
.8 
.8 
.85 
.9 
.9 
.85 
.9 
.9 
.85 
.75 
.7 
.7 
.7 
.  7 
.65 
.65 
.65 
.65 
.7 
.  7 
.75 
.8 
.8 
.75 
.7 
.65 
.65 

0.65 
.65 
.65 
.65 
.6 
.55 
.6 
.65 
.75 
.8 
.65 
.6 
.6 
.6 
.6 
.55 
.55 
.55 
.5 
.6 
.65 
.65 
.55 
.55 
.55 
.55 
.6 
.6 
.65 
.65 
.65 

0.6 
.55 
.6 
.55 
.55 
.5 
.5 
.45 
.45 
.5 
.6 
.5 
.45 
.45 
.45 

.45 
.45 

a5 

.4 
.4 

.35 

.35 

.3 

.3 

.3 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

-35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

0.35 
.35 
.35 
.45 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.5 
.5 
.5 
.5 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.65 
.7 
.6 

0.8 

2     

.55 

3 

.55 

4 

.55 

5 

.5 

6 t 

.5 

7.: ! 

.5 

8 

.5 

9 

.5 

10 

11 

12                     .       .              

13                 i 

14        

1.0 

15 

16 1 

17             1 

18 *. 

.9 
.9 
.9 
.8 
1.0 
.8 
.9 
.75 
.75 
.75 
.75 
.8 
.85 

19 

20 

21 

22  

23 

24 

25 

26 

27 ; 

28             



29  

30 

31                   

I]n)EPEin)EKCE  OKEEK  NEAR  INDEPEKSENOE,  OAL. 

This  station  was  established  June  15,  1905,  by  J.  S.  Evans.  It  is  located  about  1  mile 
west  of  the  town  of  Independence  near  intake  of  the  city  waterworks  of  Independence. 

The  channel  is  straight  for  25  feet  above  and  below  the  gaging  station.  Both  banks  are 
low,  but  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  rocks. 
The  approximate  depth  of  water  is  1.2  feet.     The  stream  discharges  in  one  channel. 

Discharge  measurements  are  made  by  wading.  The  initial  point  for  soundings  is  on  the 
right  bank. 
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The  gage  is  a  rertica]  timber  nailed  to  a  willow  tree  on  the  right  bank.  During  1905  the 
gage  was  read  by  Milton  Levy.  The  bench  mark  is  a  cross  on  large  rock  on  right  bank  of 
the  stream;  elevation,  1.70  feet  above  the  datum  of  the  gage. 

Discharge  mtctsurements  of  IndeperuUnce  Creek  near  Independence,  Cal.,  in  1905. 


Date. 

Hydrographer. 

^'*dth.;  ^ton' 

Mean     1     Gage          Di»- 
velocity.  j  hei^t.      charge. 

June  15 

J.  S.  Evans 

Feel.   '    Sq.ft. 
12            13.6 
12              8.0 

11  1           5.0 
11  1           3.9 
11  1           4.6 

1 

Ft.  per  sec. 

3.46 

2.42 

1.46 

.79 

.80 

Feet.     1   Sec.-ft. 
1.10              47 

July  21 

do 

.72              19.4 

August  23 

.  .  .do .      .      . 

.47                7.3 

November  11 .. 

F.  R.  8.  Buttemer 

.35                3.1 

December  3 

do 

.37  1             3.7 

Daily  gage  height,  in  feet,  of  Independence  Creek  near  Independence,  Cal.,  for  1905. 


Day. 


June.      July.      Aug.      Sept.       Oct.       Nov.       Dec. 


1 

1 

0.9 

2 

1 

.9 

3 

J . 

.85 

4 i 

.85 

6 1 

.85 

1 
6 1       .   .   . 

.85 

7 

.9 

8 

.85 

9 

I 

.85 

10 

.      1 

.8,5 

11 

1 
1 

.9 

12 

1 

.9 

13 

1 

.9 

14 

1 

.85 

15 

1       l.l 

.8 

16 

i       1.1 

.8 

17 

1 
1.1 

.75 

18 

1 
t       1.1 

.75 

19 

1.1 

.75 

20 1.1 

21 

1       l.l 

22 

1       1.05 

23 

l.fV) 

24 1.1 

25 

1 
.95 

26 

.95 

27 

.g,*) 

28 

.9.5 

29 

,9 

30 

9 

31 

1 

.65 



0.65 
.65 
.65 
.6 
.6 
.6 
.55 
.55 
.55 
.55 
.55 
.55 
.55 
.55 
..55 
.55 
.55 
.55 
.55 
.55 
.55 
.55 
..55 
.55 
.55 
.55 
.5 
.5 
.5 
.5 
.45 


0.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.35 
.35 
.35 
.4 
.4 
.35 
.35 
.4 
.4 
.4 
.35 
.35 
.35 
.4 
.4 
.35 
.35 
.35 
.35 
.35 
.35 


0.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.3 
.35 
.35 
.35 
.35 
.35 
.4 
.4 
.35 
.35 
.35 

.a5 

.4 

.a5 

.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 


I 


0.4 
.4 
.4 
.4 
.4 
.4 
.4 
.35 
.4 
.4 
.4 
.3 
.35 
.35 
.4 
.4 
.4 
.35 
.4 
.4 
.3 
.3 
.35 
.35 
.3 
.3 
.3 
.35 
.35 
.35 
.35 


Note.— Gage   heights  interpolated    June  15-20;    October  29  to  November  10;    November   12  to 
December  2. 
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Station  rating  tahlefor  Independence  Creek  near  Independence,  Cat.,  from  June  15  to  December 

SJ,  1906. 


Gage 
height. 

Feet. 
0.30 
0.40 
0.50 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 
1.6 
4.8 
8.5 

Feet. 
0.60 
0.70 

Second-feet. 
12.9 
18 

Feet. 
0.80 
0.90 

Second-feet. 
24 
31 

Feet. 
l.OO 
1.10 

Second-feet. 
39 
47 

Note.— The  above  table  Is  based  on  five  discharge  measurements  made  during  1905.    It  Is  well  defind 
between  gage  heights  0.4  foot  and  1.1  feet. 

Estimated  monlldy  discharge  of  Independence  Creek  near  Independence,  Cal.,  for  1905. 


June  15-30. 
July 


August 

September. 

October 

November. 
December.. 


Month. 


Discharge  in  second-feet. 


Maximum.  I  Minimum.      Mean. 


The  period . 


47 

31 

15.4 
6.6 
4.8 
4.8 
4.8 


31     .| 
15.4 
6.6  j 

3.1  ! 

1.6 
3.1 


41.5 
23.5 
10.9 
4.6 
3.2 
3.6 
3.6 


Total  In 
acre-feet. 


1,317 
1,445 
670 
274 
198 
214 
223 


4,341 


OAK  CREEK  NEAR  I]n)EPENDEKCE.  CAL. 

This  station  was  established  June  15,  1905,  by  J.  S.  Evans.  It  is  located  about  1  mile 
west  of  old  Fort  Independence  and  3  miles  northwest  of  the  town  of  Independence. 

The  channel  is  straight  for  a  short  distance  above  and  below  the  station.  Both  banks  are 
low  and  subject  to  slight  overflow  in  high  water.  The  bed  of  the  stream  is  composed  of 
gravel  and  rocks,  with  high  velocity  at  all  stages.  The  stream  flows  in  one  channel  and  has 
an  average  depth  of  1.2  feet. 

Discharge  measurements  are  usually  made  by  wading,  although  a  plank  placed  across  the 
stream  is  used  as  a  footbridge  for  higher  stages  of  the  water.  The  initial  point  for  soundings 
is  a  nail  in  the  footbridge  on  the  left  bank. 

The  gage  is  a  staff  nailed  to  a  stake  driven  on  the  left  bank  of  the  stream.  During  1905 
the  gage  was  read  by  A.  M.  Bell.  The  bench  mark  is  a  nail  driven  in  the  top  of  a  stake  set 
firmly  in  the  ground  on  the  right  bank  of  the  stream  near  the  end  of  the  footbridge;  eleva- 
tion, 1.30  feet  above  the  datum  of  the  gage. 


Discharge  measurements  of  Oak  Creek  near  Independence,  Col.,  in  1905. 


Date. 


June  15 

July  17 , 

August  23 

November  8.. 
December  4... 


Hydrographer. 


J.  S.  Evans 

....do 

do 

F.  R.  S.  Buttcraer  . 
....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.ft. 

Ft.  per  gee. 

Feet. 

6 

8.4 

3.81 

1.10 

5 

4.4 

4.00 

.63 

5 

2.8 

4.18 

.30 

5 

3.4 

3.24 

.35 

6 

3.1 

1.87 

.25 

Dis- 
charge. 


Sec.-ft. 
32 
17.6 
11.7 
11.0 
5.8 
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Daily  gage  height ,  in  feet,  of  Oak  Creek  near  Independence y  Col.  ^  for  1905. 
Day. 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
30. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


June.      July.       Aug. 


1.3 
1.3 
1.3 
1.4 
1.2 
1.2 

1.0 
1.0 
1.0 
.9 
1.0 
1.0 


1.0 
1.0 
1.0 
.9 

1.0  I 
1.0 

1.0 ! 

1.0  [ 

1.0  I 
1.1 
1.1 

1.1  j 

1.0 
.9 


iSept. 


Oct. 


Nov. 


0.3 

0.3 

.3 

.3 

.3 

.3 

.3 

.3 

.2 

.3 

.2 

.4 

.2 

.4 

.3 

.3 

.3 

.4 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.2 

.3 

.3 

.3 

.2 

.3 

.2 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

Doc. 


.25 

.35 

.3 

.3 

.25 

.25 

.25 

.25 

.35 

.25 

.3 

.3 

.3 

.3 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 


MI8CELLANE0178  KEASXTREKENTS  IK  0WEK8  RIVEIt  DRAINAGE  BASOT. 

The  following  is  a  list  of  the  miscellaneous  discharge  measurements  made  in  the  Owens 
River  drainage  basin  during  1905: 

Ash  Creek  near  Lon^  Pine,  Cal. — This  stream  discharges  into  Owens  Lake  from  the 
eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during  1905 
at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  19:  Width,  10  feet:  area,  5.4  square  feet;  mean  velocity,  1.96  feet  p)er  second;  dis- 
charge, 10.6  second-feet. 

Jiily  19:  Width,  4  feet;  area,  1  square  foot;  mean  velocity,  1.80  feet  per  second;  discharge, 
1.8  st»cond-feet. 

Birch  Creek  near  Bishop,  Cal. — This  stream  is  tributary  to  Owens  River  above  Bishop, 
Cal.  A  measurement  wa.s  made  August  1,  1905,  by  J.  S.  Evans  at  the  point  where  the 
stream  leaves  the  foothills  and  entei-s  the  valley. 

Width,  6  feet;  area,  4.4  square  feet;  mean  velocity.  2.72  feet  per  second;  discharge,  12 
st^cond-feet. 

Clear  Creek  near  Big  Pine,  Cal. — This  stream  is  tributary  to  Owens  River  from  the 
eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during  1905 
at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  14:  Width,  7  feet;  area,  5.6  square  feet;  mean  velocity,  1.86  feet  per  second;  dis- 
charge, 10.4  second-feet. 
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July  17:  Width,  6  feet:  area,  3.4  square  feet;  mean  velocity,  1.61  feet  per  second;  dis- 
charge, 5.5  second-feet. 

OottoniDOod  Creek  ruar  Olancha,  Col. — ^This  stream  discharges  into  Owens  Lake  from  the 
eastern  slope  of  the  Sierra  Nevada.  The  gage  rod  is  a  1  by  3  inch  timber  graduated  to 
feet  and  tenths  and  nailed  to  a  cotton  wood  tree  on  the  right  bank  of  the  stream.  The  fol- 
lowing measurements  were  made  during  1905  at  a  point  where  the  stream  leaves  the  foot- 
hills and  enters  the  valley: 

June  16:  Width,  28  feet;  area,  30  square  feet;  mean  velocity,  3.03  feet  per  second;  gage 
height,  0.80  foot;  discharge,  91  second-feet. 

July  20:  Width,  20  feet;  area,  16.2  square  feet;  mean  velocity,  1.86  feet  per  second;  gage 
height,  0.33  foot;  discharge,  30  second-feet. 

November  10:  Width,  8  feet;  area,  5  square  feet;  mean  velocity,  0.86  foot  per  second; 
discharge,  4.3  second-feet. 

Division  Creek  near  Indej)endence,  Col. — This  stream  is  tributary  to  Owens  River  from 
the  eastern  slope  of  the  Sierra  Nevada.  The  following  discharge  measurements  were  made 
during  1905  at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  14:  Width,  4  feet;  area,  1.9  square  feet;  mean  velocity,  1.74  feet  per  second;  dis- 
charge, 3.3  second-feet. 

July  17:  Width,  4  feet;  area,  1.2  square  feet;  mean  velocity,  1.75  feet  per  second;  dis- 
chai^,  2.1  second-feet. 

December  2:  Width,  6.5  feet;  area,  2.9  square  feet;  mean  velocity,  1.86  feet  per  second; 
dischai^,  5.4  second-feet. 

Eight  Mile  Creek  near  Independence,  Cal. — This  stream  is  tributary  to  Owens  River 
from  the  eastern  slope  of  the  Sierra  Nevada.  A  measurement  was  made  December  4, 
1905,  at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

Width,  4.5  feet;  area,  2.2  square  feet;  mean  velocity,  1.45  feet  per  second;  discharge, 
3.2  second-feet. 

Fish  Springs  near  Big  Pine,  Cal. — A  measurement  was  made  of  the  water  discharging 
from  these  springs  on  De<;ember  4,  1905: 

Width,  7  feet;  area,  20  square  feet;  mean  velocity,  1.45  feet  per  second;  discharge,  29 
second-feet. 

Goodale  Creek  near  Tihhetts,  Cat. — This  stream  is  a  tributary  to  Owens  River  from  the 
eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during  1905 
at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  14:  Width,  4.5  feet;  area,  2.6  square  feet;  mean  velocity,  2.27  feet  per  second;  dis- 
charge, 5.9  second-feet. 

July  17:  Width,  3.5  feet;  area,  1.8  square  feet;  mean  velocity,  1.94  feet  per  second;  dis- 
charge, 3.5  second-feet. 

August  22:  Width,  3  feet;  area,  1.5  square  feet;  mean  velocity,  2.26  feet  per  second; 
discharge,  3.4  second-feet. 

November  17:  Width,  3.7  feet;  area,  2.2  square  feet;  mean  velocity,  2.09  feet  per  sec- 
ond; discharge,  4.6  second-feet. 

Georges  Creek  near  Independence,  Cal. — This  stream  is  tributary  to  Owens  River  from  the 
eastern  slope  of  the  Sierra  Nevada.  A  measurement  was  made  June  15,  1905,  at  a  point 
where  the  stream  leaves  the  foothills  and  enters  the  valley: 

Width,  11  feet;  area,  9.2  square  feet;  mean  velocity,  2.61  feet  per  second;  discharge,  24 
second-feet. 

Lone  Pine  Creek  near  Lone  Pine,  Cal. — This  stream  is  tributary  to  Owens  River  from 
the  eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during 
1905  at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  15:  Width,  13  feet;  area,  14.2  square  feet;  mean  velocity,  2.61  feet  per  second; 
discharge,  37  second-feet. 

July  19:  Width,  13  feet;  area,  13  square  feet;  mean  velocity,  2.31  feet  per  second:  dis- 
charge, 30  second-feet. 
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November  9:  Width,  12.5  feet;  area,  4.2  square  feet;  mean  velocity,  0.83  foot  per  second; 
discharge,  ^.5  second-feet. 

Moffett  Creek  near  Independence,  CaL. — ^This  stream  is  tributary  to  Owens  River  from  the 
eastern  slope  of  the  Sierra  Nevada.  A  measurement  was  made  on  June  15  at  a  point  where 
the  stream  leaves  the  foothills  and  enters  the  valley: 

Width,  7  feet ;  area,  4  square  feet ;  mean  velocity,  2.25  feet  per  second ;  dischai^,  9  second- 
feet. 

MoOee  Creek  near  Bishop ,  Cal. — This  stream  is  tributary  to  Owens  River  from  the  eastern 
slope  of  the  Sierra  Nevada.  A  measurement  was  made  on  August  1, 1905,  at  a  point  where 
the  stream  leaves  the  foothills  and  enters  the  valley: 

Width,  4  feet;  area,  4  square  feet;  mean  velocity,  2.18  feet  per  second;  discharge,  8.7 
second-feet. 

Shepherds  Creek  near  Independence,  Cal. — This  stream  is  tributary  to  Owens  River  from 
the  eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during 
1905  at  a  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  15:  Width, 6  feet;  area, 6  square  feet;  mean  velocity,  2.53  feet  per  second;  dis- 
charge, 15.2  second-feet. 

July  18:  Width,  6  feet;  area,  2.7  square  feet;  mean  velocity,  2.37  feet  per  second;  dis- 
charge, 6.4  second-feet. 

Tahoose  Creek  near  Tibbetts,  Cal. — This  stream  is  tributary  to  Owens  River  from  the  east- 
em  slope  of  the  Sierra  Nevada.  The  gage  rod  is  a  1  by  3  inch  timber  graduated  to  feet  and 
tenths  and  nailed  to  a  willow  tree  on  the  left  bank  of  the  stream.  The  bench  mark  is  a 
nail  in  willow  tree  on  the  left  bank,  to  which  gage  is  fastened.  Its  elevation  is  1.60  feet 
above  the  zero  of  the  gage.  The  following  measurements  were  made  during  1905  at  a  point 
where  the  stream  leaves  the  foothills  and  enters  the  valley : 

June  14:  Width,  10  feet;  area,  10.6  square  feet;  mean  velocity,  1.68  feet  per  second; 
gage  height,  0.60  foot;  discharge,  17.8  second-feet. 

July  17:  Width,  10  feet;  area,  6.6  square  feet;  mean  velocity,  1.82  feet  per  second; 
gage  height,  0.40  foot;  dischai^,  12  second-feet. 

August  24:  Width,  10  feet;  area,  3  square  feet;  mean  velocity,  1.67  feet  per  second: 
gage  height,  0.10  foot;  discharge,  5  second-feet. 

November  17:  Width,  7  feet;  area,  3.8  square  feet;  mean  velocity,  1  foot  per  second: 
gage  height,  0.10  foot;  discharge,  3.8  second-feet. 

December  2:  Width,  7  feet;  area,  4.6  square  feet;  mean  velocity,  1  foot  per  second; 
gage  height,  0.15  foot;  di.schargc,  4.6  second-foot. 

Tuttle  Creek  near  Lone  Pine,  Cal. — Tliis  stream  is  tributary  to  Owens  River  from  the  east- 
em  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during  1905  at 
the  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

Juno  16:  Width,  12  feet;  area,  6  square  feet;  mean  velocity,  1.80  feet  per  second; 
discharge,  10.8  .second-feet. 

July  19:  Width,  10  feet;  area,  4.5  square  feet;  mean  velocity,  2.40  feet  per  second; 
discliarge,  10.8  second-feet. 

TinetnaJia  Creek  near  Tinemahaj  Cal. — This  stream  is  tributary  to  Owens  River  from  the 
eastern  slope  of  the  Sierra  Nevada.  The  following  measurements  were  made  during  1905 
at  the  point  where  the  stream  leaves  the  foothills  and  enters  the  valley: 

June  14:  Width,  8  feet;  area,  10.5  square  feet;  mean  velocity,  1.86  feet  per  second; 
dischai^e,  19.5  second-feet. 

July  17:  Width,  6  feet:  area,  4.4  square  fe^t;  mean  velocity,  3.36  feet  per  second; 
discharge,  14.8  second-feet. 

December  2:  Width,  7  feet;  area,  5.2  square  feet;  mean  velocity, 0.60  foot  per  second: 
discharge,  3.1  second-feet. 
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MOHAVE  RIVER  DRAINAGE   BASIN. 
DESOKIFTIOK  OF  BASOT. 

The  Mohave  River  rises  on  the  northern  slope  of  the  San  Bernardino  Mountains,  and,  flow- 
ing in  a  northerly  direction,  finally  disappears  in  the  sands  of  the  Mohave  Desert.  This 
stream  has  few  tributaries,  the  only  ones  of  importance  being  West  Fork  and  Deep  Creek, 
which  have  their  source  in  the  higher  elevations  of  the  San  Bernardino  Mountains.  The 
formation  is  of  granite,  with  good  covering  of  soil.  On  the  higher  elevatiom  there  is  a 
considerable  growth  of  timber,  which  diminishes  as  one  approaches  the  lower  reaches, 
changing  to  a  light  growth  of  brush  and  grass,  finally  merging  into  the  barren  desert.  During 
the  greater  portion  of  the  year  the  stream  bed  is  dry  below  the  junction  of  West  Fork  and 
Deep  Creek,  where  the  waters  disappear  in  the  sand  and  gravelly  bed  of  the  stream.  Water 
again  rises  at  a  point  lower  down  on  the  river  above  Victorville,  where  the  gaging  station  is 
located.  Water  Ls  diverted  above  and  below  the  gaging  station,  but  is  again  returned  to 
the  river  channel.  There  are  several  artesian  wells  along  the  river  above  the  gaging  sta- 
tion, the  water  being  used  for  irrigation.  This  stream  does  not  discharge  in  any  large  quan- 
tity except  during  an  extremely  heavy  rainfall  in  the  winter  months.  The  precipitation 
throughout  this  basin  is  very  light,  with  the  possible  exception  of  the  higher  elevation  of 
the  San  Bernardino  Mountains,  where  there  is  a  considerable  fall  of  snow  during  the  winter 
months,  which  melts  in  the  early  spring. 

MOHAVX  RIVEE  AT  yiOTORYILLE,  OAL. 

This  station  was  established  February  27,  1899,  by  Bert  Cole,  It  is  located  in  the  town 
of  Victorville,  a  station  on  the  Atchison,  Topeka  and  Santa  Fe  Railroad,  where  the  Mohave 
River  passes  thrtmgh  a  narrow  gorge  lo<'ally  known  as  the  "  Narrows."  This  place  has  been 
under  investigation  as  a  possible  dam  site,  and  soundings  for  the  depth  of  bed  rock  were 
made  by  the  United  States  Geological  Survey  during  the  season  of  1899.  The  greatest 
depth  of  bed  rock  was  found  to  be  54  feet.  The  diamond  drill  showed  the  rock  to  be  a  fine 
granite.  A  more  detailed  ac^jount  of  this  exploration  will  be  found  in  the  Twenty-first 
Annual  Report,  part  4.  Above  the  "Narrows"  the  valley  broadens  into  a  lai^ge  reservoir 
site,  but  as  no  surveys  of  it  have  been  made  the  capacity  is  unknown. 

Tlie  channel  is  straight  for  300  feet  above  and  below  the  section  where  the  rocj  is  located. 
Both  banks  are  high  and  rocky  and  not  subject  to  overflow.  The  channel  is  composed  of 
sand,  which  is  constantly  shifting. 

During  medium  and  low  stages  discharge  measurements  are  made  from  a  low  foot  bridge 
or  by  wading.  During  floods  discharge  measurements  are  made  from  the  county  bridge. 
The  mean  estimated  monthly  discharge  is  obtained  by  averaging  the  discharge  measure- 
ments made  during  the  year. 

Gage  readings  were  discontinued  in  1902.  On  March  1,  1905,  a  new  inclined  rod  was 
fastened  to  the  rock  on  the  left  bank  al)out  300  feet  above'  the  county  bridge.  This  gage 
was  established  as  a  matter  of  interest  in  connection  with  the  discharge  pf  the  stream  at 
high  stages.  There  is  no  relation  between  gage  readings  and  the  discharge,  as  the  bed  of 
the  stream  is  constantly  changing  at  diflferent  stages  of  the  river.  During  1905  discharge 
measurements  were  made  twice  each  week,  and  the  gage  was  read  by  P.  H.  Leahy.  The 
bench  mark  is  a  bolt  sulphured  in  solid  rock  on  the  left  bank,  about  15  feet  from  the  Santa 
Fe  Railroad  track  and  40  feet  west  of  the  gage  rod.  It  is  20.45  feet  above  the  datum  of 
the  gage.  Elevation,  2,726.52  feet  above  sea  level,  as  established  by  connection  with  a 
standard  United  States  Geological  Survey  bench  mark  at  Victorville. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  100, 
and  134  of  the  United  States  Geological  Survey. 
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Discharge  measurements  of  Mohave  River  at  VidorvUle,  Cal.,  in  1906. 


Date. 

Hydrographer. 

Ciaec 

heii^ht. 

Feet. 

January  3 

P.  H.  Leahy 

January  6 . 

.  ..do 

January  10.^. 
January  13. .. 

....  do. 

.....do 

January  17.  .. 
January  20.  - . 
January  25. .. 
Januar>'  27 .  . . 
January  31.  .. 
February  5 . . . 
February  8 . . . 
Febniary  11 . , 

.do 

.   ..do 

do -. 

do 

.do 

do....... 

do 

do..... 

Fobniarv  1.').. 

do 

Februarj^  18., 
February'  21 . . 
March2...... 

....lio 

do 

do 

3.90 

March  3 

E.C.  La  Hue 

3.92 

March  6 

P.  H.  Leahy 

3.85 

March  11 

do 

3.77 

Man-h  13. .... 

do 

9.90 
4.. 50 

March  \r> 

.....do 

March  16 

O.  W.  Peterson  .  . 

4.95 

March  IS.  .... 

P.  IL  Leahy 

4.06 

March  22  .  . . 

.   ..do 

4.04 

March  2:> 

do... 

March  27 

do 

4  0 

March  31  .... . 

--•••^^'> ----- 

3.91 

April  0 ...... . 

R.  S.  Iluwlcy 

3.75 

April  S  .  . 

P.  IL  l-eahy 

3.75 

April  11 

do. 

3.7 

April  11 

do 

3.66 

April  18 

April  24 

d(» 

3..W 

do.. 

3.5 

April  25 

R.  S.  Hrtwley  .  . . 

3.5 

April  29.  ..... 

P.  11.  Louiiv.  ,  .    . 

3.  15 

May  3 

dn           

3.76 

May  0 

3.9S 

May  10 

do 

Lr»o 

May  13 .. 

do 

Mav  If. 

do............ 

M)iV2f> 

do 

3. 9s 

Miiv  23 

.....do 

MiiV  27      . 

do 

Mav  20                        do       ..   .  . 

J»uir'2....    do . 

June  r> do _     _ 

June  W 

,lo 

June  13 

tlo 

June  in 

.....do.. 

June  2(1 

do 

Dis- 
charge. 


Sec.-ft. 
56 
58 
70 

71 
59 
59 
.56 
53 
56 
822 
8"> 
90 
2,032 
97 
95 
98 
90 
91 
74 
5,410 

820  \ 

2.350  j 

980 

740  I 

450 

340 

290 

133  I 

133 

123 

104 

03 

60  I 

38 

58 

151 

218 

327 

152 
SO 


IS 
63 

51 

i6 
;w 

13 
43 


Date. 


Juno  27 

June  30 

July3 

July  7 

July  n 

July  14 

July  18 

July  21 

July  25 

July  28 

August  2 

Augusts 

August 25.  ... 

August  28 

August  31 

September  1., 
Septembers.. 
Septembers.. 
September  11 . 
September  15 . 
September  19 . 
September  22 . 
Septemljer  26 .  j . . . .  .do 

September  29 ..... .do 

October  3.. do 


Hydrographer. 


I  Gage 
i  height. 


P.  H.  Loahy 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

...do 

....do 

....do 

....do 

....do 

....do 

...do 

...-do 

....do 

..,.do 

....do.... 

.-..do 


October  6 

October  10.... 
October  13.... 

October  17.... 

October  20 

October  24 

October  27 

October  31.... I 
November  3. . 
November  7 . . 
November  10.. 
November  14.. 
.SovcTuber  17. . 
.Novetni>er  22. , 
November  24. . 
N<nember2S. . 
December  1 ... 


.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do*, 
.do., 
.do., 
.do., 
.do., 
.do., 
.do.. 


Oecember  5.. .' do.. . 

rU'cember  8 do. . . 

Dtx-einber  12 do... 

Divembcr  15.. do... 

n€H'ernJ»er  10 do.. . 

D*vember22 do... 

Da-ember  26 . . ! do . . . 

December  30.., do... 


Feet 


Dis- 
charge. 


4.20 
4.20 
4.29 

4.21 

4.20 

4.16 

4.15 

4.16! 

4.15  ! 

4.16 

4.09 

4.09  ' 

4.02 

4.02 

4.05 

4.05 

4.03 

4.03 


Scc-fl. 
30 
35 

36 
22 

31 
27 
36 
32 
30 
34 
30 
29 
36 
29 
35 
47 
35 
35 
37 
42 
43 
43 
42 
42 
40 
49 
41 
44 
44 
54 
51 
50 
49 
46 
SI 
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DaUy  gage  heighl,  in  feet,  of  Mohave  River  at  VidorvHUy  Cal.,for  1905. 


Day. 


Mar.       Apr.      May.      June,      July.      Aug.      Sept.       Oct.       Nov.      Dec. 


1., 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18.. 
19. 
20. 
21.. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


4.0 
3.95 


3.95 
3.85 
3.86 
3.8 
3.8 
3.8 
3.75 
3.75 
3.75 
9.95 
5.0 
5.0 
5.05 
4.1 
4.05 
.4.05 
4.05 
4.05 
4.05 
4.0 
4.0 
4.0 
4.0 
4.0 
3.85 
3.8 
4.2 
3.9 


3.9 

3.9 

3.85 

3.9 

3.8 

3.75 

3.75 

3.4 

3.4 

3.65 

3.65 

3.65 

3.65 

3.65 

3.6 

3.6 

3.6 

3.6 

3.55 

3.65 

3.6 

3.6 

3.5 

3.5 

3.5 

3.5 

3.45 

3.45 

3.45 

3.45 


3.45 

3.5 

3.65 

3.85 

3.95 

4.0 

4.85 

4.85 


4.6 

4.6 

4.2 

4.2 

4.1 

4.1 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

3.95 

3.95 

4.0 

4.2 

4.1 

4.1 

4.0 


4.0 

4.0 

4.0 

4.0 

4,0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 


4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4,0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4,0 
4.0 
4.0 
4.0 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


4.1 

4.1 

4.1 

4.1 

4.1 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 


4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.3 

4.3 

4.25 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.15 

4.2 

4.2 

4.15 

4.15 

4.15 

4.15 


4.15 

4.15 

4.15 

4.15 

4.15 

4.1 

4.1 

4.1 

4.1 

4.05 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 


iRR  177—06 7 
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DaUy  discharge,  in  feet,  of  Mohave  River  at  VidorviUe,  Col.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

100 

o98 

o90 

90 

91 

o91 

88 

84 

81 

77 

o74 

74 

05,410 

2,295 

O820 

<i2,  ?50 

1.6(35 

O980 

920 

860 

800 

o740 

647 

553 

0460 

450 

0  340 

327 

315 

302 

.0 

.\pr. 

May. 

60 

100 

al51 

172 

195 

o218 

246 

272 

300 

o327 

296 

273 

0260 

224 

188 

al52 

134 

116 

98 

OSO 

75 

70 

o65 

63 

60 

58 

o55 

52 

148 

53 

57 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

56 
56 

o56 
57 
58 

058 
61 
64 
67 

0  70 
70 
71 

071 
68 
65 
62 

O50 
59 
59 

o59 
50 
59 
58 
57 

056 
55 

o53 
54 
54 
55 

056 

60 

325 

605 

713 

0822 

576 

328 

082 

84 

87 

O90 

90 

90 

90 

o2,032 

1,387 

150 

0  97 

96 

95 

o95 

95 

95 

95 

95 

95 

95 

95 

263 
237 
211 
185 
150 

0  133 
133 

0  133 
133 
128 

0  123 
118 
110 

O104 
103 
98 
95 
fl93 
86 

I 

70 

65 

060 

038 

43 

48 

53 

0  58 

60 

\ 

61 

o63 

60 

57 

54 

0  51 

50 

49 

47 

0  46 

44 

.i 

40 
41 

043 
43 
43 
43 

043 
41 
39 
37 
35 
33 
31 

o30 
^1 
33 

o35 

35 
36 

a36 
35 
34 
33 

o32 
32 
.Q 
31 

o31 
29 
28 

o27 
29 
31 
34 

•  36 

as 

33 
o32 
32 
32 
31 
ooO 
32 

.o 

o34 
32 
32 
32 

30 

o30 
30 
29 

a29 
29 
29 
29 
29 
29 
29 
29 
29 
31 
31 
33 
33 
33 
33 
33 
36 
36 
36 
36 

o36 
33 
31 

029 
31 
33 

oa5 

o47 
44 
41 
38 

a35 
35 
35 

o35 
35 
36 

o37 
38 
39 
40 

042 
42 
42 
42 

043 

043 
42 

42 
a42 

42 

42 
042 

42 

40 
40 

040 
40 
44 

049 
47 
45 
43 

o41 
41 
41 

044 
44 
44 
44 

0  44 
47 
50 

o54 
53 
52 
51 

o51 
51 
51 

050 
50 
50 
49 

049 

48 
47 

«46 
55 
64 
72 

0  81 
76 
71 

o66 

65 

64 

.    63 

o62 
61 
59 

o£8 
60 
61 
62 
64 

065 

71 

69 

067 

67 

66 

065 

2 

66 

3 

68 

4 

70 

6 

fl72 

6 

67 

7 

67 

8 

0  67 

9  ...              .     . 

67 

10 

66 

11 

66 

12 

065 

13    .. 

67 

14 

70 

15 

o73 

16 

73 

17 

72 

18 

71 

19 

o71 

20.. 

70 

21 

68 

22 

067 

23 

67 

24 

25 

67 

67 

26 

866 

27 

64 

28 

62 

29 

60 

30 

a58 

31 

58 

o  Taken  from  discharge  measurements. 
Note.— DaUy  discharge  obtained  by  Interpolation  between  discharge  measurements. 

Estimated  monthly  discharge  of  Mohave  River  at  VidorviUe^  Cal.,  for  1905. 


Month. 


January 

February 

March 

April 

May - ■ 

Juno 

July I 

.\UCU9t j 

September f 

October 

November ' 

December 

The  year 


Discharge  in  second-feet. 

Total  In 

laximum.    Mmimum. 

Mean. 

acre-feet. 

71 

53 

60.1 

3,695 

2,032 

60 

309 

17,160 

5,410 

74 

695 

42.734 

2(33 

38 

110 

6545 

327 

48 

146 

8,977 

63 

30 

43.4 

2,583 

3i\ 

27 

32.3 

1,9S6 

30                    29 

31.6 

1,943 

47                    34 

40.0 

2,380 

54 

40 

46.5 

2,850 

81 

46 

64.0 

3,808 

73 

5.410 

58 

67.0 

4.120 

" 

137 

98,790 

Digitized  by 


Google 


STREAM    MEASUREMENTS    IN    1905.  91 

SOUTHERN  PACIFIC  OCEAN  DRAINAGE. 

GENERAL,  FEATURES. 

The  Southern  Pacific  Ocean  drainage  includes  those  streams  south  of  San  Francisco  Bay 
whose  waters,  in  times  of  flood  at  least,  reach  the  Pacific  Ocean. 

SAJ^  LUIS  REY  RIAT:R  DRAINAGE  BASIN. 
DESCEIPnOK  OF  BASIlf. 

The  San  Luis  Rey  River  rises  on  the  western  slope  of  the  Coast  Range  in  the  northern 
portion  of  San  Diego  County,  and,  flowing  in  a  westerly  direction,  dist^-harges  its  waters 
into  the  Pacific  Ocean  near  the  town  of  Oceanside.  It  has  numerous  small  tributariesr 
none  of  which  have  their  sources  at  elevations  above  5,000  feet.  On  the  upper  reaches 
of  this  stream  the  country  is  rolling,  with  several  small  valleys  which  are  under  cultivation, 
being  used  principally  for  the  raising  of  grain  and  the  pasturage  of  stock.  At  a  point 
below  what  is  known  as  Warner's  ranch  reservoir  site  the  river  flows  through  a  deep, 
narrow  canyon,  with  a  heavy  grade  for  a  distance  of  about  10  mile^,  below  which  point 
the  grade  is  light  and  the  discharge  is  over  a  sandy  and  gravelly  bed,  where  the  water 
soon  disappears,  again  rising  in  small  quantities  near  the  town  of  Pala,  where  the  gaging 
station  is  located.  Below  this  point  it  flows  for  a  distance  of  about  25  miles  on  a  light 
grade  to  the  Pacific  Ocean.  There  is  a  good  soil  covering  throughout  this  basin,  with  a 
considerable  growth  of  brush  and  grass,  and  with  small  areas  of  timber  on  the  extreme 
higher  elevations.  The  water  is  diverted  at  several  points  along  this  stream  for  irriga- 
tion, a  considerable  quantity  being  diverted  from  the  canyon  above  the  gaging  station 
and  used  in  the  vicinity  of  Escondido,  which  lie^  in  an  entirely  separate  drainage  basin. 
This  stream  is  torrential  in  its  character,  the  discharge  being  very  light  except  during 
the  winter  season,  in  times  of  heavy  rainfall.  The  mean  precipitation  varies  from  10  to 
20  inches  and  falls  principally  in  the  form  of  rain,  there  being  only  a  light  fall  of  snow 
on  the  extreme  higher  elevations,  which  soon  melts  and  only  adds  to  the  flood  discharge, 

SAN  LITIS  REY  RIVER  KEAR  PALA,  OAL. 

This  station  was  established  October  9,  1903,  by  W.  B.  Clapp.  It  is  located  at  Sickler's 
mill,  4  miles  above  Pala,  Cal.  It  is  reached  by  driving  from  Fallbrook  or  Temecula,  sta- 
tions on  the  Southern  California  Railway,  18  and  13  miles  distant,  respectively. 

The  channel  is  straight  for  about  800  feet  above  and  2,000  feet  below  the  station.  The 
grade  of  the  stream  is  0.60  foot  in  100  feet.  The  current  is  swift.  The  right  bank  rises 
abruptly  about  15  feet  beyond  the  oak  tree  to  which  the  cable  is  fastened  and  is  not 
liable  to  overflow.  The  left  bank  is  low,  but  is  not  liable  to  overflow.  It  was  once  a 
portion  of  the  river  channel,  but  is  now  well  above  high-water  marks.  The  bed  of  the 
stream- is  rocky  in  portions  of  the  flood  channel,  but  the  low-water  channel  is  clear  of 
rocks.  There  is  a  considerable  growth  of  small  timber  in  the  channel,  but  this  has  been 
cleared  the  entire  width  of  the  cross  section  for  a  distance  of  100  feet  above  and  50  feet 
below  the  station.  This  timber  growth  is  not  permanent,  being  washed  out  by  floods 
every  few  years. 

Discharge  measurements  are  usually  made  by  wading.  During  high  water  they  are 
made  from  a  car  suspended  from  a  cable  stretched  across  the  river  at  the  gage.  The 
initial  point  for  soundings  is  the  baso  of  the  oak  tree  to  which  the  left  end  of  the  cable 
is  fastened. 

The  gage  is  an  inclined  staff  fastened  to  tree  stumps  and  stakes  at  the  left  bank  of  the 
river.  During  1905  the  gage  was  read  once  each  day  by  M.  M.  Sickler.  The  l^ench  mark 
is  a  United  States  standard  bronze-capped  iron  post  .set  flush  with  the  ground  on  the 
right  bank  of  the  river  and  the  north  side  of  the  wagon  road,  and  about  50  feet  west  from 
the  line  of  the  cable  prolonged.  Its  elevation  is  557  feet  above  mean  sea  level  and  26.98 
feet  above  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100 
and  134  of  the  United  States  Geological  Survey. 

Discharge  mecuuremenis  of  San  Luis  Rey  River  near  PaUif  Cal.y  in  1905. 


Date. 


Februarys E.CLaRue... 

February  17„-.    F.M.Sickler. .. 

February  18 do 

March  17 do 

March  22. R.S.HawIey.. 

March22. F.M.Sickler.. 

April  U do 

May  15 do 

May  17 do 

May  20.. do 

July  6 do 

Augusts R.S.  Hawlcy... 

August  19 1  M.  M.  Siekler. . . 

August  26 do 

September  2.. do 

September  0 . . .  j do 

September  16...  J ....  .do 

September  21...    D.  \V. Murphy. 
September  23...    F.  M.  Siekler.. 

October  28 do 

Dtvembcr  27 . .  J do 

December  29 ... ' .do . 


Hydrographer. 


Width. 

Area  of 

section. 

Mean 

velocity. 

Gage 

hei^t. 

Dia- 
diarge. 

Feet. 

Sq.ft. 

Fuperttc. 

Fe£i. 

8etL-fi. 

44 

43 

2.51 

2.25 

lOB 

51 

70 

2.69 

2.72 

18S 

100 

aoi 

3.60 

4.75 

735 

188 

679 

7.14 

7.50 

5,180 

67 

100 

3.05 

2.64 

30S 

68 

96 

3.U 

2.64 

290 

44 

42 

2. 48 

1.80 

104 

41 

26 

1.88 

1.20 

49 

40 

21 

1.90 

1.10 

40 

43 

25 

2.28 

1.40 

67 

3.0 

1.7 

2.06 

.55 

3.S 

3.6 

1.7 

1.74 

(«) 

3 

3.5 

1.6 
1.6 

2,00 
2.06 

3.2 

3.5 

3.3 

3  5 

1.5 
1.5 
1.4 

1.80 
1.80 
1.78 

2.7 

3.5 

2.7 

3.5 

2.5 

2.1 

3.5 

1.4 

2.00 

.42 

2.8 

3.5 

1.6 

2.25 

.53 

3.6 

7 

4.1 

3.15 

.63 

12.9 

10.9 

6.7 

1.40 

.61 

9.4 

a  Channel  so  uncertain  from  July  11  to  September  23  that  no  readings  were  made. 
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Estimated  numthly  discharge  of  San  Luis  Rey  River  near  Pala,  CdL,,for  1903-1906. 


Month. 


October  (23  daye) . 

November 

December 


The  period. 


January 

February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


January 

February... 

March 

April 

May 

June 

July 

August 

September. , 

October 

November., 
December.. 


The  year. 


1904. 


1905. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


1.5 
1.5 
1.5 


1.5 
2.5 
348 
104 
35 
12 
0 
2 
2 
13 
3 
5.5 


348 


66 

711 

4,265 

139 

282 

a5 

9 

3.5 
3.0 
3.8 
96.0 
47.0 


4,265 


1.0 
1.0 
1.0 


1.5 

1.5 

1.5 
20 
12 

9 

3 

2 

2 

2 

2 

2 


1.5 


3 
13 

2 
27 
27 
11 

3 

3 

2.5 

2.8 

3.8 
10 


2.0 


1.1 
1.4 

1.2 


1.5 
2.0 
41.6 
43.6 
16.2 
10.8 
3.8 
2.0 
2.0 
2.5 
2.4 
3.7 


11.0 


Total  In 
acre-feet. 


19.1 
151 
336 
64.9 
88.1 
23 

4.1 

3 

2.6 

3.2 
17.8 
18.3 


60.9 


50 
83 
74 


92 
115 
2,558 
2,595 
996 
643 
234 
123 
119 
154 
143 
227 


1,174 

8,386 

20,660 

3,862 

5,417 

1,369 

252 

184 

155 

197 

1,059 

1,125 


43,840 


Note.— The  estimated  montiily  discharge  is  approximate  only. 
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8ANTA  ANA  RIVER  DRAINAGE  BASIN. 
BESOKIFTIOK  OF  BASIH. 

Santa  Ana  River  has  its  source  in  the  southern  slope  of  the  San  Bernardino  Moun- 
tains and,  flowing  in  a  southwesterly  direction,  traverses  San  Bernardino  Valley,  below 
which  it  breaks  in  a  narrow  canyon  through  the  Santa  Ana  Mountains,  finally  discharging 
its  waters  through  Santa  Ana  Valley  into  the  Pacific  Ocean  below  the  town  of  Santa  Ana. 
This  stream  has  numerous  tributaries  which  rise  in  the  southern  slope  of  the  San  Bernardino 
Mountains,  the  surface  flow  of  most  of  which  only  n?ach  Santa  Ana  River,  where  it  traverses 
San  Bernardino  Valley  in  times  of  flood  dischai^ge.  The  topography  on  the  higher  eleva- 
tions is  rough  and  rugged,  reaching  elevations  of  from  10,000  to  12,000  feet,  the  formation 
being  of  granite  with  good  soil  covering  and  considerable  growth  of  timber.  On  the  lower 
elevations  the  topography  is  less  rough  and  the  soil- covering  is  principally  of  brush.  A 
gaging  station  is  located  on  this  stream  at  a  point  known  as  Warm  Springs,  a  distance  of 
about  8  miles  above  Redlands.  Below  this  station  the  river  leaves  the  mountainous  countiy 
and  discharges  over  a  sandy  and  gravelly  bed  through  San  Bernardino  Valley.  During  the 
summer  months  the  entire  flow  of  the  stream  is  diverted  above  this  gaging  station  and  used 
for  power  development  at  the  mouth  of  the  canyon,  below  which  point  it  is  again  taken  out 
and  used  for  irrigation  on  the  higher  elevations  of  San  Bernardino  Valley  along  the  base  of 
the  mountains  where  the  country'  is  under  a  high  state  of  cultivation,  used  principally  for 
the  raising  of  citrus  fruits.  The  wat<»r  rises  to  the  surface  in  San  Bernardino  Valley  near 
the  city  of  San  Bernardino  and  is  diverted  and  used  extensively  for  irrigation  in  the  neigh- 
borhood of  Riverside.  In  addition  to  this  surface  flow  a  large  number  of  wells  have  been 
sunk  in  this  t<*rritory,many  of  which  are  artesian,  and  from  others  the  water  is  being  pumped. 
This  developed  water  is  also  used  extensively  for  irrigation  in  the  vicinity  of  San  Bernardino 
and  Riverside.  The  water  is  again  forced  to  the  surface  by  bed-rock  obstructions  at  River- 
side Narrows  below  the  city  of  Riverside,  and  gradually  increases  in  volume  until  it  reaches 
Santa  Ana  Canyon,  where  it  is  divert<»d  for  irrigation  on  the  lower  valley  lands  in  the  vicinity 
of  Santa  Ana  and  Fullerton.  During  the  summer  months  measurements  are  made  of  the 
flow  at  Rincon,  Cal.,  at  the  head  of  Santa  ^Vna  Canyon.  There  are  only  occasional  flood 
discharges  of  this  river  which  flow  continuously  from  the  mountain  to  the  sea.  The  mean 
precipitation  tliroughout  this  basin  is  from  15  to  30  inches,  which  falls  in  the  form  of  rain 
except  on  the  higlier  elevations  of  the  San  Bernardino  Mountains,  where  there  is  a  considej> 
able  snowfall,  which  usually  remains  on  tlie  extreme  high  elevations  until  midsummer.  A 
storage  rest^rx'oir  has  l)een  constructed  on  Bear  Creek,  a  tributary  of  this  stream,  and  is 
known  as  the  Bear  Valley  restTvoir.  Tliis  stored  water  is  held  until  the  summer  months 
and  used  for  irrigation  in  San  Bt»mardino  Valley. 

SANTA  ANA  RIVER  NEAR  MENTONE,  CAL. 

This  station  was  established  in  June,  1896.  It  is  located  5  miles  northeast  of  Mentone, 
Cal.,  three-fourths  of  a  mile  below  the  headworks  of  the  Mentone  Power  Company's  canal, 
and  opposite  the  warm  springs  in  the  canyon. 

The  Edison  Electric  Company  diverts  the  greater  portion  of  the  water  from  Santa  Ana 
River  above  the  gaging  station,  but  also  returns  all  of  it  above  the  station.  They,  how- 
ever, allow  only  limited  portions  of  the  water  to  pass  out  of  their  conduits  during  certain 
hours  of  the  day,  holding  back  the  water  for  the  purpose  of  obtaining  additional  power 
when  the  greatest  demand  exists. 

The  Mentone  Power  Company's  canal,  formerly  called  the  Santa  Ana  canal,  diverts  water 
above  the  station,  all  of  which  is  returned  below  the  point  of  measurement.  During  the 
low-water  season  the  entire  flow  of  the  river  is  diverted  by  the  canals. 

The  channel  is  straight  for  1(X)  feet  above  and  below  the  station,  and  has  a  width  of  22  feet 
at  low  and  125  feet  at  high  stages.  The  current  is  swift  at  all  stages.  The  right  bank  is 
low  and  is  liable  to  overflow  at  flood  stages  for  about  100  feet.    The  left  bank  is  low  but  is 
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not  liable  to  overflow.  Both  banks  are  overgrown  with  alders.  The  bed  of  the  stream  is 
composed  of  firm  sand  and  small  bowlders.  It  is  subject  to  considerable  change  during 
flood  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  bench-mark  spike  set  in  the  north  side  of  a  cottonwood  tree  on  the  left  bank, 
30  feet  west  of  the  tree  to  which  the  cable  is  fastened.  At  flood  stages  the  velocity  is  so 
high  that  measurements  can  be  made  only  by  means  of  floats. 

The  gage  is  an  inclined  timber  fastened  to  a  large  bowlder  on  the  left  bank  100  feet  above 
the  CAble.  Tlie  channel  was  deepened  by  a  flood  March  31,  1903,  and  the  gage  was  accord- 
ingly lowered  to  reach  low-water  stages  June  30, 1903.  During  1905  the  gage  was  read  once 
each  day  by  A.  Laird.  The  bench  mark  is  a  spike  in  the  north  side  of  the  cottonwood  tree 
on  the  left  bank,  30  feet  west  of  the  tree  to  which  the  cable  is  fastened;  elevation,  7.29  feet 
above  the  datum  of  the  gage.  . 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Noe.  81, 100, 
and  134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  Santa  Ana  River  near  Mentone,  Cal.j  in  1905. 


Date. 


ITydrographcr. 


Clapp  and  La  Rue. 

E.  C.  La  Rue 

....do 


.do. 
.do. 
.do. 


February  13 . . 
February  2L . . 
February  22. . . 
February  23. . . 
March  14  a.  m  . 
March  14  p.  m . 

March  15a.m..i do 

March  15  p.  m do 

March  30 R.  S.  Ilawley 

April  14, 1  p.  m do 

May  17 \ do 

June  7 do 

June  26 ! do 

July  6 do 


I 


Gage 

height  of 

river. 


Feet. 
1.15 
1.70 
1.65 
1.65 
2.60 
2.50 
2.30 
2.10 
1.90 
1.95 
2.25 
2.20 
1.43 
1.40 


Discharge. 


River. 


Sec.-ft. 
10 
17 
10 
11 
188 
138 
132 
113 
81 
86 
111 
79 
4 
3 


Men  tone ' 
Power 
Com- 
pany's 
canal. 


Total  for 
River. 


Sec.-ft. 
40 
74 
71 
63 

0 
50 
57 
57 
46 

1 
37 

0 
66 
61 


Sec.-ft. 
50 
91 
81 
74 
188 
188 
189 
170 
127 
87 
148 
79 
70 
64 
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DaUy  gage  height^  in  feet,  of  Santa  Ana  River  near  Menione,  CaL.,fcfr  1905, 


Day. 


Jan. 

Feb. 

Mar. 

0.85 

0.8 

1.3 

.85 

2.5 

1.3 

.85 

2.3 

1.3 

.85 

2.8 

1.3 

.85 

3.0 

1.3 

.85 

1.9 

1.25 

.85 

1.9 

1.25 

.85 

1.75 

1.25 

2.0 

1.5 

1.25 

1.0 

1.5 

1.25 

.85 

1.35 

1.25 

.85 

1.25 

1.3 

.85 

1.15 

3.4 

.85 

1.1 

2.6 

.85 

1.1 

2.35 

.8 

2.8 

2.4 

.8 

2.1 

2.5 

.8 

1.9 

2.6 

.8 

1.9 

2.5 

.8 

1.8 

2.6 

1.65 

1.7 

2.5 

.85 

1.7 

2.4 

.85 

1.5 

2.0 

.85 

1.3 

1.9 

.85 

1.85 

1.9 

.85 

1.25 

1.9 

.85 

1.35 

1.8 

.85 

1.3 

1.65 

.8 

1.5 

.8 

2.0 

.8 

1.8 

Apr. 


May. 

June. 

July.'* 

Aug. 

1.3 

2.3 

1.4 

1.3 

2.2 

2.3 

1.4 

1.3 

2.0 

2.3 

1.4 

1.3 

2.0 

2.3 

1.4 

1.3 

1.9 

2.3 

1.4 

1.3 

1.9 

2.25 

1.4 

1.3 

2.0 

2.25 

1.4 

1.3 

2.3 

2.2 

1.4 

1.3 

2.2 

2.2 

1.4 

1.3 

2.2 

2.2 

1.4 

.     1.3 

2.2 

2.15 

1.4 

1.3 

2.2 

1.6 

1.4 

1.3 

2.2 

1.75 

1.4 

1.3 

2.5 

1.6 

1.4 

1.3 

2.5 

1.45 

1.4 

1.3 

2.6 

1.45 

1.35 

1.3 

2.6 

1.6 

1.35 

1.3 

2.6 

1.6 

1.35 

1.3 

2.6 

1.55 

1.35 

1.3 

2.6 

1.55 

1.35 

1.3 

2.5 

1.45 

1.35 

1.3 

2.2 

1.45 

1.35 

1.3 

2.2 

1.45 

1.35 

1.3 

2.1 

1.45 

1.3 

1.3 

2.3 

1.45 

1.3 

1.3 

2.2 

1.45 

1.3 

1.3 

2.2 

1.45 

1.3 

1.3 

2.4 

1.4 

1.3 

1.3 

2.4 

1.4 

1.3 

1.3 

2.4 

1.4 

1.3 

1.3 

2.4 

1.3 

1.3 

Sept. 


Oct. 


Not. 


Dee. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
U. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.7 

2.05 

2.05 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.3 

2.2 

2.0 

2.1 

1.2 

1.15 

1.2 

1.4 

1.4 

1.3 

1.3 

1.3 

1.25 

1.2 

1.2 


1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 


1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 


1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.4 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.35 

1.4 

1.35 

1.35 

1.35 

1.35 

1.8 

2.5 

2.9 

1.7 

1.5 


1.5 

1.5 

1 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

2.2 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

2,0 

1.6 

1.5 


Station  rating  table  for  Santa  Ana  River  near  Mentone^  Cal.,  from  January  1  to  February  17  ^ 

1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

heigbt. 

DiBcbarge. 

Feft. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feeL 

0.80 

1 

1.40 

23 

2.00 

80 

2.60 

170 

0.90 

2 

1.50 

29 

2.10 

03 

2.70 

186 

1.00 

5 

1.60 

37 

2.20 

106 

2.80 

202 

1.10 

8 

1.70 

47 

2.30 

122 

2.90 

218 

1.20 

12 

1.80 

57 

2.40 

138 

3.00 

234 

1.30 

17 

1.90 

68 

2.50 

154 
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Station  rating  table  for  Santa  Ana  River  near  Mentone,  Cal.j  from  February  18  to  March  12 
and  from  June  1  to  December  31, 1905. 


Gage 
height. 

Discharge. 

Gaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 

hei^t. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.30 

1 

2.00 

48 

2.70 

164 

3.40 

290 

1.40 

3 

2.10 

62 

2.80 

182 

3.50 

308 

1.50 

6 

2.20 

78 

2.90 

200 

3.60 

326 

1.60 

11 

2.30 

04 

3.00 

218 

3.70 

344 

1.70 

17   ' 

2.40 

110 

3.10 

236 

3.80 

362 

1.80 

25 

2.50 

128 

3.20 

254 

3.90 

380 

1.90 

35 

2.60 

146 

3.30 

272 

Station  rating  table  for  Santa  Ana  River  near  Mentone,  CcH.,  from  March  13  to  May  SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.80 

1 

1.60 

46 

2.40 

151 

3.20 

287 

0.90 

2 

1.70 

56 

2.50 

168 

3.30 

304 

1.00 

4 

1.80 

68 

2.60 

185 

3.40 

321 

1.10 

8 

1.90 

80 

2.70 

202 

3.50 

338 

1.20 

13 

2.00 

92 

2.80 

219 

3.60 

355 

1.30 

20 

2.10 

106 

2.90 

236 

3.70 

362 

1.40 

28 

2.20 

120 

3.00 

253 

3.80 

379 

1.50 

36 

2.30 

135 

3.10 

270 
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Daily  discharge ,  in  secondrfed,  of  Santa  Ana  canal  near  MentonCf  Col.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec, 

1 

22 
22 
21 
21 
21 
22 
21 
20 
0 
61 
54 
41 
41 
31 
31 
27 
29 
33 
25 
27 
66 
61 
49 
40 
31 
29 
27 
25 
25 
25 
25 

25 
64 
64 
0 
0 
22 
42 
37 
37 
35 
43 
26 
28 
29 
35 
29 
32 
42 
70 
70 
70 
74 
74 
66 
66 
58 
51 
58 

60 

57 

60 

60 

60 

57 

57 

54 

51 

48 

48 

51 

0 

0 

0 

97 

78 

0 

0 

0 

0 

78 

66 

78 

78 

60 

85 

85 

78 

42 

57 

57 
0 
0 
54 
63 
63 
63 
72 
78 
78 
72 
66 
66 
63 
57 
43 
0 
0 
0 
71 
66 
66 
66 
66 
71 
71 
66 
66 
71 
76 

71 
66 
66 
56 
58 
73 
51 
56 
66 
76 
76 
76 
76 
0 
0 
71 
71 
71 
36 
36 
32 
29 
29 
29 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-0 

0 

66 

43 

71 

71 

71 

68 

68 

68 

68 

68 

68 

68 

68 

68 

68 

68 

63 

63 

63 

63 
61 
61 
61 
61 
61 
58 
58 
56 
56 
58 
61 
63 
66 
66 
63 
63 
63 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
56 
56 

53 
53 
51 
61 
61 
61 
63 
63 
63 
63 
63 
63 
66 
68 
68 
71 
71 
81 
81 
56 
56 
56 

73 
73 
76 
76 
76 
73 
73 

66 
63 
63 
63 
66 
66 
66 
61 
61 
63 
73 
76 
76 
78 
78 
78 
78 
78 
73 
68 
68 
61 
68 
68 
51 
56 
56 
66 
66 
66 

51 
51 
56 
56 
51 
46 
46 
41 
56 
4« 
46 
61 
66 
56 
61 
56 
51 
46 
43 
41 
41 
46 
41 
41 
46 
46 
41 
41 
41 
41 
41 

46 
32 
32 
32 
32 
36 
41 
46 
41 
29 
29 
30 
32 
30 
30 
29 
29 
29 
29 
29 
34 
32 
30 
29 
30 
30 
41 
50 
41 
32 

34 

2 

32 

3 

34 

4 

32 

5 

32 

6 

32 

7 

32 

8 

32 

9 

3? 

10 

30 

11 

.32 

12 

32 

13    

29 

14 

29 

15 

32 

161 

30 

17 

30 

18 

29 

19 

29 

20 

29 

21 

32 

22 

25 

23 

25 

24 

25 

26 

25 

26 

25 

27 

29 

28 

28 

29       

30 

30.... 

29 

31 

27 

Estimated  monthly  discharge  of  Santa  Ana  a  River  near  Mentone,  Cal.f  for  1905. 
[Drainage  area,  182  square  miles.] 


Month. 


January 

February  — . 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December. 

The  year 


Discharge  in  second-feet. 


Maximum.  I  Minimum.      Mean 


108 
234 
321 
120 
256 
94 
69 
82 
79 
67 
250 
107 


36.6 
97.6 

130 
90.5 

172 
77.7 
62.9 
66.8 
68.3 
49.2 
47.5 
38.4 


78. 


Total  in 
acre-feet. 


2,251 
5,420 
7,993 
5,385 
10,580 
4,624 
3,867 
4,107 
4,064 
3,025 
2,827 
2,362 


56,500 


Run-off. 


Second-feet 

per  square 

mile. 


0.201 
.536 
.714 
.497 
.945 
.427 
.346 
.367 
.375 
.270 
.261 
.211 


.429 


inmcbes. 


0.232 
.558 
.823 
.554 

1.09 
.476 
..199 
.423 
.418 
.311 
.291 
.243 


5.82 


a  Including  Mentone  Power  Company's  canal. 
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8ESPAQB  KEASTJ&EMEIITS. 

In  the  vicinity  of  Colton  and  San  Bernardino  large  quantities  of  water  are  developed  in 
addition  to  the  natural  surface  flow.  This  water  is  used  for  the  irrigation  of  land  in  the 
vicinity  of  San  Bernardino,  Colton,  and  Riverside,  and  also  for  domestic  supply  for  these 
towns.  Much  of  this  water  returns  to  Santa  Ana  River  below  Riverside,  above  a  point 
known  as  Slover  Mountain  and  is  again  diverted  and  used  for  irrigation  on  the  lower  lands 
below  Riverside,  and  above  what  is  known  as  Riverside  Narrows.  Below  this  point  there 
are  still  further  diversions  which  irrigate  the  lower  lands  along  the  river  bottom,  much  of 
this  water  again  returning  to  the  river  above  Rincon.  Measurements  were  made  during 
the  summer  of  1905  to  determine  the  amount  of  water,  including  the  natural  flow  and 
developed  water,  above  Colton,  Cal.  AJso  measurements  were  made  of  natural  flow  and 
doveloi>ed  water  below  Slover  Mountain  and  above  Riverside  Narrows,  this  all  being  return 
water  from  irrigated  lands  on  the  higher  elevations.  Measurements  were  also  made  of 
diversion  ditches  and  Santa  Ana  River  below  Riverside  Narrows  and  above  what  is  known 
as  the  Aubumdalc  Bridge.  The  following  tabulations  show  the  result  of  these  measure- 
ments which  were  made  by  K.  Sanborn,  of  Riverside,  Cal. 

Natural  jlaw  of  return  voater  to  Santa  Ana  River  in  secondrfeet^  compared  imth  developed 
vxUer  in  San  Bernardino  V alley  above  Cottony  Cal.j  1905. 

[Measurements  by  K.  Sanborn,  engineer  Riverside  Water  Company.] 


I>ato, 


JuneO 

September  27.. 

June  10 

September  2... 

June  16 

September  27.. 

June  in 

September  27.. 

June  19 

September  27.. 

JuneQ 

September  27.. 
Septeml)er  27.. 
May  31 ........ 

August  14 

June  10 

Atigusl  14 

June  10 

September  4... 

May  30 

September  28. . 

May  31 

August  14 

May  31 

September  2... 

May  26 

Septemljer  4... 

June2 

September  5. . . 

June  6 

September  4. . . 
June  9 


Location. 


Bamliill  pumping  plant 

do 

Beam  ditch 

....do 

Bloomington  pumping  plants , 

....do 

City  of  San  Bernardino,  Sixth  street  pumping  plant. 

do 

Cty  of  San  Bernardino,  Lytle  Creek 

....do... 

City  of  Colton  pumping  plant  (total) 

City  of  Colton  (water  used  for  Irrigation) 

City  of  Colton  pumping  plant  (total) 

Camp  Carlton  ditch 

do 

Carr  pumping  plant 

do 

Daley  ditch 

do 

Excelsior  Land  and  Water  Co 

do 

Grand  Terrace  Pumping  Co.  pumping  plant 

do 

Gage  canal,  Palm  avenue  weir 

do 

Gage  canal  intake,  Santa  Ana  River 

do 

Haws  &  Talmadge  ditch 

do '. 

Hunter  pumping  plant -  - 

-...do 

Johnson  &  Hubbard  pumping  plant 


Developed. 

Sec-.ft, 
1.10 
,80 


6.62 
7.20 
1.99 
4.80 


3.81 
L20 
2.70 
2.60 
1.20 
.72 
.60 


.65 
.40 
.54 
.00 
28.83 
32. 70 


i.oy 

1.60 
.69 


Natural. 


See.-ft. 


0.00 
.00 


2.04 

1.90 


Total. 


Sec.~fL 

1. 10 

.80 

.00 

.00 

6.62 

7  20 

1.99 

4.80 

2.04 

1.90 

3.81 

L20  ' 

2.70 

2.60 

1.20 

.72 

.60 

.00 

.00 

.65 

.40 

.54 

.00 

28.83 

32. 70 

.00 

.00 

.00 

.00 

l.OQ 

l.GO 
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NaiuraL  Jlow  of  return  water  to  Santa  Ana  River  in  meondrfett,  ampared  wiA  devdoped 
water  in  San  Bernardino  Valley  above  ColUm,  Col.,  1905— dontinued. 


Date. 


September  4. . 

JuneO 

September  27. 

Juiie9 

September  27. 

June  U) 

September  2. . 

June  10 

September  27. 

May  30 

September  28. 

Jane  2 

September  5. . 

June  9 

September  2.. 

June  1« 

September  28. 

JuneO 

September  27. 

June  16 

September  28. 

May31 

September  4. . 

June  16 

September  27. 

June2 

September  5. . 

May  31 

August  31 

May  31 

August  31 

May  31 

August  31 

May28 

August  31 

May  28 

August  31 

June  6 

September  28. 

June  6 

August  31 

June  2 

September  5. . 

May31 

August  14 

June  6 

September  28. 

June  19 

September  2. . 

June  6 

September  4. . 

May  31 

September  4. . 


Location. 


I  Developed. 


Johnson  &  Hubbard  pamying  plant 

Lamb  pumping  plant 

do 

Lawson  Well  Co.  pumping  plant .' 

....do 

Logsdon  A  Farrell  ditch 

do 

Lytle  Creek  Water  and  Improvement  C^ 

do 

Merryfield  pumping  plant 

do 

McKenziediteh 

do 

Meeks  &  Daley  ditch 

do 

Mclntyrediteh 

do 

Orange  Land  and  Water  Co.  pumping  plant 

do 

Riverside  Highland  Water  Co.,  Lytle  Creek 

do 

Riverside  Highland  Water  Co.,  SanU  Ana  River. . . 

...do 

Rancheria  pumping  plant 

do 

Rabelditeh 

do 

Riverside  Water  Co.,  upper  canal 

....do 

Riverside  Water  Co.,  mill  pumping  plant 

...do 

Riverside  Water  Co.,  mill  flume 

....do 

Riverside  Water  Co.,  flume  pump  No.  1 

....do 

Riverside  Water  Co.,  flume  pump  No.  2 


.do. 


Rosedale  Water  Co.  pumping  plant 

...do 

Rogers  pumping  plant 

do 

Shay  or  Stout  Dam  ditch 

....do 

Swamp  ditch 

-...do 

West  Riverside  35(>-inch  Water  Co.  pumping  plant 

....do 

Whltloekdlteh 

...do 

Whiting  diteh 

...do 

Ward  and  Warren  dIteh 

...do 


Sec.-fi. 
0.30 
.30 
.00 
.62 
.00 


.00 
.00 
.67 
.40 


.00 
1.60 
7.05 
&00 
6.36 
7.60 
1.24 
1.10 


25.33 

21.20 

.92 

1.30 


3.95 
3.60 
3.18 
3.00 
.30 
.00 


.00 


2.00 
5.60 


.00 


Natural. 


Sec.~ft. 


0.00 
.00 


.00 
.00 
15.70 
15.50 
.00 
.00 


.40 


.00 

.00 

24.85 

12.90 


2.24 
.00 


.00 


.00 


Total. 

See.-fU 
0.30 
.30 
.00 
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Return  waters  in  San  Bemctrdino  V alley  below  Slover  Mountain  and  above  Riverside  Nar- 
rows, 1905. 

[Measurements  by  K.  Sanborn,  engineer  Riverside  Water  Company.] 


Date. 


Location. 


Developed. 


Natural. 


Total. 


May  27. 


August  11 . 

June  6 

October^^. . 
May  27 


August  11 . 
May  29 ... . 
Augtist  11 . 

May  29 

August  9 . . 
May  30 ... . 
August  11 . 
May  27 ... . 


September  5. 

June  19 

October  4.... 

May30 

August  14 

May  30 

August  14  . . . 

May  29 

August  15 

May30 


Septemljer  6. . 

June6 

October  4 

May  29 

August  1.5 

June  15 

September  22. 

June  19 

October  4 

May  29 


August  14 . 
May  27 ... . 
August  11 . 
May  27 ... . 
August  11 . 

May  29 

August  11  . 
May  30.... 
August  14 . 


Sec.'ft. 


Alvitrez  ditch  at  headgate,  oast  end  of  West  River^ 
side  Bridge. 

do 

Cuttle's  pumping  plant 

do 

Evans  Island  or  Jansen  ditcli,  under  west  end  of 
West  Riverside  Bridge. 

do 

Evans  ditch,  near  Riverside  County  line 

....do 

Evans  Well  ditch,  Santa  Ana  street 

do 

Evans  pipe  line  to  China  garden  at  head  works 

....do 

Evans  pumping  plant,  1,000  feet  south  of  west  end 
of  West  Riverside  Bridge. 

...do '. 

Evans  Jurupa  pumping  plant  at  wier  end  of  main. . 

Evans  J  urupa  pumping  plant 

Ferris  Gallagher  ditch,  near  headworks 

....do 

Gallagher  ditch,  near  headworks 

do 

Jurupa  pumping  plant,  to  supply  Rubidoux  ditch.. 

....do 

Lower  Canal  Riverside  Water  Co.  at  flume  at  head- 
works. 

....do 

Pond's  pumping  plant 

....do 

Rubidoux  ditch  at  measuring  box 

....do 

Riverside  Power  Co.  canal  at  Pcdley  crossing 

....do 

Rivero  Land  Co.  pumping  plant 

....do 

Smith  or  Evans  ditch,  1  mile  below  Riverside  County 
Une.  f 

....do 

Soquei  ditch  at  intake 

....do 

Spring  Brook  pumping  plant  at  wier  end  of  main. . . 

....do 

Spanish  town  pumping  plant  at  wier  end  of  main. . . 

....do 

Zimmerman  pipe  line  at  dam 

....do 


2.50 
2.25 


.00 
1.70 


2.87 

4.20 

2.00 

.00 


2.10 
4.80 


2.50 
2.25 


4.17 
2.fi0 


Sec.'tt. 
3.00 

1.30 


2.20 

2.00 

.00 

1.20 


2.20 
.00 


4.92 

7.20 

30.60 

27.00 


2.30 

.00 
3.20 
2.70 
5.58 
3.60 


1.40 
1.20 


See.'/t. 
3.00 

L30 

2.50 

2.25 

.00 

.00 
.00 
.50 
.00 

L70 
.00 
.00 

2.87 

4.20 
2.00 

.00 
2.20 
2.00 

.00 

i.ao 

2.10 
4.80 
2.20 

.00 

2.50 

2.25 

4.02 

7.20 

30.60 

27.00 

.80 

.60 

2.30 

.00 
3.20 
2.70 
5.58 
3.60 
4.17 
2.60 
1.40 
1.20 
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Discharge  measurements  of  canals  between  the  Riverside  Narrows  and  the  Aubumdale  bridge 
having  their  source  in  the  Santa  Ana  River,  1905. 


Date. 

Location. 

Discharge. 

June  15 

Castele  ditch  near  intake 

Sec.-ft. 

0.00 

September  22 . . 

do 

.00 

June  15 

Durkee  ditch  at  Aubumdale  road  crossing 

4.10 

September  22.. 

do 

.OU 

June  15 

Fuller  ditch  at  waste  gate 

5.60 

September  22 . . 

do 

5.40 

June  15 

Gilllland  ditch  at  Aubumdale  road  crossing 

1.40 

September  22 . 

do           ..          .      ..    .            

.30 

June  15 

Newton  ditch  near  intake 

2.30 

September  22 . . 

do 

1.70 

June  15 

Newberry  ditch  at  Aubumdale  road  crossing    . 

00 

September  22 

do 

.00 

June  15 

Roberts  or  Le  Gay  ditch  near  intake  Santa  Ana  River 

1.00 

September  22 . . 

do 

l.TO 

June  15  . 

Wilbur  ditch  at  Rogers  pipe  trestle  crossing  Santa  Ana 'River . , . 

6.10 

September  22 . . 

.  .  .do 

6.40 

June  15 

Santa  Ana  River,  Aubumdale  Bridge 

G3.60 

Do 

Santa  Ana  River,  Aubimidale  Bridge,  including  ditches 

71.13 

September  22 . . 
Do 

Santa  Ana  River,  Aubumdale  Bridge    

57.00 

Santa  Ana  River,  Aubumdale  Bridge,  including  ilttches 

57.80 

mSOELLAKEOUS    KEASUKEKEKTS  IN  SANTA  ANA  RIVER  DRAINAGE  BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  the  Sant-a  Ana 
River  drainage  basin  during  1905: 

City  Creek  near  Highlands,  Col. — This  stream  is  a  tributary  of  Santa  Ana  River.  A  meas- 
urement was  made  September  23  by  W.  B.  Clapp  in  diversion  canal  at  mouth  of  canyon 
Measurement  made  over  weir. 

Discharge,  1.16  second -feet. 

Chino  Creeic  near  Rincon,  Cal. — This  stream  is  a  tributary  of  Santa  Ana  River.  The  fol- 
lowing measurements  were  made  during  1905  at  the  wagon  bridge  at  Rincon  road  crossing, 
one-fourth  mile  above  junction  of  Chino  Creek  with  the  Santa  Ana  river. 

February"  24:  Width,  16  feet;  area,  22  square  feet;  mean  velocity,  2.09  feet  per  second; 
discharge,  46  second-feet. 

April  17:  Width,  7  feet;  area,  5.6  square  feet;  mean  velocity,  4.64  feet  per  second;  dis- 
charge, 26  socond-feet. 

May  16:  Width,  5  feet;  area,  4  square  feet;  mean  velocity,  4.25  feet  per  second;  dis- 
charge, 17  sccond-fcet. 

June  6:  Width,  4  feet;  area,  1.7  square  feet;  mean  velocity,  3.53  feet  per  second;  dis- 
charge, 6.0  second-feet. 

July  29:  Width,  2  feet;  area,  0.4  square  foot;  mean  velocity,  2.75  feet  per  second;  dis- 
charge, 1.1  second-feet. 

September  21:  Width,  3  fei»t;  area,  2  square  feet;  mean  velocity,  0.95  foot  per  second; 
discharge,  1.9  second-feet. 

Cable  Canyon  Creek  near  Glen  Helen,  Cal. — This  stream  is  a  tributary  of  the  Santa  Ana 
River.     A  measurement  was  made  July  13  by  K.  Sanborn.     Measurement  made  over  weir. 

Discharge,  1.66  second-feet. 

Dei^l  Canyon  near  Irvington  Statxony  Cal. — This  stream  is  a  tributary  of  the  Santa  Ana 
River.  A  measurement  was  made  July  13  by  K.  Sanborn  at  the  mouth  of  the  canyon,  100 
feet  below  head  of  M.  L.  &  W.  Co.'s  ditch. 
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Dischai^,  1.26  second-feet. 

East  Twin  Creek  near  Arrowhead  Springs,  Cal. — This  stream  is  a  tributary  of  the  Santa 
Ana  River.  A  measurement  was  made  September  23  by  W.  B.  Clapp  at  the  mouth  of  the 
canyon.    Measurement  made  over  weir. 

Dischai^,  0.54  second-foot. 

Lytle  Creek  near  Rialto,  Cal. — This  stream  is  one  of  the  principal  tributaries  of  the  Santa 
Ana  River.  A  measurement  was  made  June  16  by  K.  Sanborn  at  the  head  of  Fontella  Devel- 
opment Company's  canal  at  the  mouth  of  the  canyon.     Measurement  made  over  weir. 

Discharge/ 23  second-feet. 

Mm  Creek  near  Meniane,  Cal. — This  stream  is  one  of  the  principal  tributaries  of  the 
Santa  Ana  River.    The  following  measurements  were  made  during  1905: 

At  road  crossing  between  Mentone  and  Santa  Ana  Canyon,  April  14:  Width,  16  feet; 
area,  11.2  square  feet;  mean  velocity,  4,11  feet  per  second;  discharge,  46  second-feet.  This 
is  waste  water  and  does  not  include  water  diverted  by  Crafton  Zanja. 

At  head  of  Crafton  Zanja,  September  23:  Width,  7.7  feet;  area,  4.7  square  feet;  mean 
velocity,  4.33  feet  per  second;  discharge,  20  second-feet. 

Morton  Canyon  Creek  near  Mentone,  Cal. — This  stream  is  a  small  tributary  of  Santa  Ana 
River.  A  measurement  was  made  September  22  by  W.  B.  Clapp  at  the  mouth  of  the  canyon, 
500  feet  above  its  junction  with  Santa  Ana  River. 

Width,  0.8  foot;  area,  0.096  square  foot;  mean  velocity,  1.67  feet  per  second;  discharge, 
0.16  second-foot. 

Plunge  Creek  near  East  Highlands,  Cal. — This  stream  is  a  tributary  of  the  Santa  Ana 
River.    The  foUowing  measurements  were  made  during  1905: 

At  road  crossing  Orange  avenue  between  Redlands  and  Highlands,  April  15:  Width,  16 
feet;  area,  5.1  square  feet;  mean  velocity,  1.94  feet  per  second;  discharge,  9.9  second-feet. 

At  cement  ditch  at  the  mouth  of  the  canyon,  September  22:  Width,  2  feet;  area,  0.6 
square  foot;  mean  velocity,  1.67  foot  per  second;  discharge,  1.0  second-foot. 

Redlands  tunnd  near  Mentone,  Cal. — This  is  developed  water  from  tunnel  in  the  bed  of  the 
Santa  Ana  River  at  the  mouth  of  the  canyon.  A  measurement  was  made  September  22 
over  weir  at  the  mouth  of  the  tunnel. 

Dischai^,  1.1  second-feet. 

Santa  Ana  River  near  Redlands,  Cal. — A  measurement  of  this  stream  was  made  at  the  road 
crossing  at  Orange  avenue  between  Redlands  and  Highlands  April  14. 

Width,  55  feet;  area,  34  square  feet;  mean  velocity,  2.35  feet  per  second;  discharge,  76 
second-feet. 

Santa  Ana  River  near  Rincon,  Cal. — The  foUowing  measurements  were  made  during  1905 
at  the  Rincon  wagon  bridge,  at  the  lower  end  of  San  Bernardino  Valley,  and  the  head  of  the 
lower  Santa  Ana  Canyon.  These  measurements,  with  the  addition  of  those  of  Chino  Creek, 
show  the  total  discharge  of  the  Santa  Ana  River  below  all  diversions  in  San  Bernardino 
Valley,  and  show  the  amount  of  water  which  is  used  for  irrigation  in  the  vicinity  of  Orange, 
Santa  Ana,  Anaheim,  and  Fullerton,  Cal.,  diversions  being  made  below  this  point  of  meas- 
urement. 

The  gage  is  a  1  by  4  inch  timber,  graduated  to  feet  and  tenths  and  bolted  to  the  first  caisson 
from  the  south  end  of  the  Rincon  wagon  bridge.     There  is  no  bench  mark. 

February  24:  Width,  40  feet;  area,  68  square  feet;  mean  velocity,  3.01  feet  per  second; 
gage  height,  3.63  feet;  discharge,  205  second-feet. 

April  17:  Width,  48  feet;  area,  68  square  feet;  mean  velocity,  2.53  feet  per  second;  gage 
height,  3.60  feet;  discharge,  172  second-feet. 

May  16:  Width,  45  feet;  area,  50  square  feet;  mean  velocity,  2.30  feet  per  second;  gage 
height,  3.35  feet;  discharge,  115  second-feet. 

June  6:  Width,  45  feet;  area,  44  square  feet;  mean  velocity,  1.98  feet  per  second;  gage 
height,  3.32  feet;  discharge,  87  second-feet. 

July  29:  Width,  48  feet;  area,  34  square  feet;  mean  velocity,  2.06  feet  per  second;  gago 
height,  3^5  feet;  discharge,  70  second-feet. 
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September  21:  Width,  46  feet;  area,  39  square  feet;  mean  velocity,  1.95  feet  per  second; 
gage  height,  3.33  feet;  discharge,  76  second -feet. 

Waterman  Canyon  Creek  or  West  Twin  Creek^  near  Arrowhead  Springs^  Cal. — ^This  stream 
is  a  tributary  of  Santa  Ana  River.  A  measurement  was  made  July  13  by  K.  Sanborn  at  the 
bridge  on  the  road  to  Waterman's  ranch  at  the  mouth  of  the  canyon. 

Discharge,  1.02  second-feet. 

SAN  GABRIEL.  RIVER  DRAINAGE  BASIN. 

DESGBIPTIOH  OF  BA8IH. 

The  San  Gabriel  River  rises  in  the  Sierra  Madre  Mountains  and,  flowing  in  a  southwesterly 
direction  through  the  San  Gabriel  and  Los  Angeles  valleys,  discharges  its  waters  into  the 
Pacific  Ocean  near  Long  Beach,  Cal.  In  the  upper  reaches  of  this  basin  there  are  numerous 
tributaries,  which  have  their  source  in  the  higher  elevations  of  the  Sierra  Madre  Range.  The 
topography  in  the  upper  reaches  of  this  basin  is  rough  and  rugged,  with  deep  and  narrow 
canyons,  while  on  the  lower  elevations  the  country  is  rolling,  with  lai^  areas  of  valley  land. 
The  formation  on  the  higher  mountain  elevation  is  of  granite,  with  a  light  soil  covering,  with 
sparse  timber  growth.  As  one  approaches  the  middle  elevations  the  covering  is  brush,  with 
scattering  timber,  while  in  the  foothill  country  there  is  nothing  but  a  growth  of  grass.  The 
gaging  station  on  this  stream  is  located  at  a  point  where  the  stream  leaves  the  higher  moun- 
tains in  the  vicinity  of  Azusa.  Below  this  point  the  river  enters  San  Gabriel  Valley,  where 
the  stream  has  a  comparatively  light  grade,  the  bed  being  composed  of  bowlders,  gravel,  and 
sand,  in  which  the  water  quickly  disappears,  except  in  times  of  flood  discharge.  The  waters 
of  this  stream  again  appear  on  the  surface  at  the  lower  end  of  San  Gabriel  Valley,  at  the  dis- 
chai^  from  the  foothills,  where  an  obstruction  to  the  underground  passage  forces  the  water 
to  the  surface,  on  which  it  flows  for  a  short  distance  and  again  disappears  in  the  sands  of  the 
flat  country  below  the  foothills.  Tlie  entire  flow  of  this  stream  during  the  summer  months 
is  diverted  at  a  point  about  5  miles  above  the  gaging  station  and  is  used  for  power  purposes 
at  the  mouth  of  the  canyon.  From  this  point  it  is  carried  in  ditches  and  used  for  irrigation 
in  San  Gabriel  Valley.  The  water  is  again  diverted  where  it  appears  on  the  surface  at  the 
lower  end  of  this  valley  and  is  used  for  irrigation  on  the  lower  levels  below  this  point.  The 
mean  precipitation  in  this  basin  varies  from  15  to  30  inches  and  is  principally  in  the  form  of 
rain.  On  small  areas  in  the  higher  mountain  elevations  the  precipitation  is  in  the  form  of 
snow,  which  melts  in  the  early  spring  months. 

8AH  QAB&IEL  RIVER  AHD  0AKAL8  KEAR  AZITBA,  OAL. 

Owing  to  the  numerous  diversions,  it  has  been  difficult  to  obtain  accurate  discharge  mea»* 
luements  at  Azusa,  but  during  1898  the  San  Gabriel  Electric  Company  completed  its  system, 
and  measurements  are  now  obtained  with  greater  ease  and  hence  with  greater  accuracy. 
The  headworks  of  this  company  are  located  about  6  miles  above  the  mouth  of  the  canyon. 
The  water  is  carried  around  the  left  side  by  a  series  of  tunnels  and  conduits,  and  a  head  of  400 
feet  is  obtained  where  the  electric  power  is  generated.  Weirs  are  placed  on  the  conduit  of 
the  electric  company  and  the  water  is  measured  at  this  point.  Tlie  capacity  of  the  conduit 
is  80  second-feet. 

The  cable  and  gage  are  located  about  1  mile  from  Azusa.  During  the  season  of  low  water 
for  a  period  of  from  six  to  eight  months  the  canals  above  the  station  divert  the  entire  flow  and 
there  is  no  running  water  at  the  station.  The  total  flow  of  the  river  is  obtained  by  adding 
the  daily  discharge  for  the  river  to  the  figures  for  the  corresponding  dates  for  the  canals. 

The  channel  is  straight  for  100  feet  above  and  500  feet  below  the  cable  and  has  a  width  of 
280  feet  at  high  water.  At  low  stages  there  are  two  channels  having  difl'erent  elevations,  and 
accurate  measurements  are  difficult  to  obtain.  Tlie  bed  of  the  stream  is  composed  of  cobble- 
stones and  bowlders,  and  the  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  gage  is  a  vertical 
staff.     During  1905  the  gage  was  read  by  Don.  D.  Morgan. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  100, 
and  134  of  the  United  States  Geological  Survey. 
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Discharge  measuremerUs  of  San  Oabrid  River  and  canals  near  Azusa^  C(iL.f  in  1905. 


Date. 


Hydrogrftpher. 


February  10 . .  .1  E.  C.  La  Rue, 

February  17.,.  | do , 

March  12 H.  S.  Hawley 

March  14 W.  B.  Clapp. 

March  16 1  R.  8.  Ilawley 

March  24 j do 

March  31 | do 

April  13 

April  19 

May2 

May  9 

June  5-.-... 
June  23. .  .. 

Julys. 

November  4 


....do... 

....do 

....do 

....do 

....do 

W.  B.  Clapp 

Hawley  and  Clapp. 
W.B.  Clapp. 


Gage 

height. 


Feet. 
2.20 
3.50 
9.30 
5.30 
5.80 
4.20 
3.80 
3.45 
3.30 
4,12 
3.50 
2.91 
2.60 
2.28 


Dlschargii. 


Rivor. 

Sec. -feet. 

190 

500 

11,055 

2,030 

a,225 

611 

400 

262 

190 

553 

288 

97 

41 

17 

00 


Canal. 

Sec-feet. 
66 
66 
72 
70 
80 
54 
80 
80 
80 
80 
80 
80 
84 
85 
30 


Totel. 


Sec-feet. 

250 

626 

11,127 

2,100 

3,305 

665 

480 

342 

270 

633 

368 

177 

125 

102 

30 


Daily  gage  height ,  in  feet,  of  San  Oabrid  River 

near  Azusa,  Cal.ffor 

1905, 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

0 
0 

: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.55 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2.6. 
5.5 
a  4. 75 
4.0 
3.0 
2.7 
2.5 
2.3 
2.2 
2.0 
1.9 
1.8 
1.8 
O3.0 
a3.5 
a3.5 
3.1 
3.0 
2.8 
2.7 
2.5 
2.4 
2.3 
2.2 
2.2 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.3 
2.3 
1.7 
1.7 
1.65 
1.65 
1.7 
9.3 
a7.3 
5.3 
4.7 
5.8 
6.1 
4.8 
4.7 
4.4 
4.3 
4.2 
4.2 
4.2 
4.2 
a4.2 
04.1 
a4.0 
4.0 
a3.9 
3.8 

o3.8 

0  3.75 

a  3. 75 

a3.7 

-3.7 

03.65 

a3.65 

o3.6 

a3.6 

03.55 

0  3.55 

a3.5 

3.5 

3.45 

a3.4 

o3.4 

a3.4 

a3.35 

3.3 

3.^ 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.1 

3.1 

3.1 

3.05 

3.1 

3.7 

3.4 

3.3 

3.2 

3.2 

3.2 

4.0 

3.6 

3.5 

3.4 

3.4 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.15 

3.1 

3.1 

3.1 

3.1 

3.1 

3.05 

3.0 

2.95 

2.95 

2.95 

2.9 

2.9 

2.9 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.7 

2.7 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.65 

2.65 

2.65 

2.5 

2.45 

2.45 

2.4 

2 

2.35 

3 

2.35 

4 

2.36 

5...* 

2.25 

6 

2.26 

7 

2.2 

8 

2.15 

9 

2.15 

10 

2.15 

11 

2.65 

12 

2.16 

13 

2.15 

14 

2.1 

15 

2.1 

16 

2.06 

17 

2.0 

18 

1.9 

19 

1.8 

20 

1.5 

21 

(*) 

22 « 

23 

24 

25 

26 

27 

28 

29 

i 

30 

1 

31                        ... 

a  Estimated.  b  Dry  from  July  21  to  December  31. 

Note.— Gage  washed  out  on  March  12;  replaced  April  19.    Gage  heights  taken  with  a  level  betwe<-n 
March  12  and  April  19. 

IKR  177—06 8 
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Station  rating  UMefor  San  Gabrid  River  near  Azusa^  Cal.  ,from  February  2  io  March  1 1 ,  1905. 


Gago 
height. 

Discharge. 

,   height, 
i     Feet. 

Discharge. ' 
Second-feet) 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.10 

0 

2.50 

207 

3.60 

610 

4.70 

1,620 

1.50 

55 

2.60 

231 

3.70 

670 

4.80 

1,750 

1.60 

65 

2,70 

259 

3.80 

730 

4.90 

1,900 

1.70 

76 

2.80 

289    ' 

3.90 

800 

5.00 

2,050 

1.80 

88 

2.90 

320 

4.00 

870 

5.10 

2,220 

1.90 

101 

3.00 

351 

4.10 

950 

'        5.20 

2,390 

2.00 

115 

3.10 

390 

4.20 

1,040 

5.30 

2,570 

2.10 

130 

3.20 

430    ! 

4.30 

1,140 

1        5.40 

2,750 

2.20 

147 

3.30 

470 

4.40 

1,250 

5.50 

2,940 

2.30 

165 

3.40 

513 

4.50 

1,370 

2.40 

185 

3.50 

560  : 

4.60 

1,490 

! 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  first  part  of  1906;  1904  table  applies  from  January  1  to  February  1,  inclusive. 

Station  rating  table  for  San  Gabriel  River  near  Azusay  Cal.,  from  March  12  to  December  SI, 

1905. 


Gaee 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Gago 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Sccond-fect. 

Second-feet. 

Feet. 

Second-feet. 

1.70 

1 

3.20 

170 

4.70 

1,040    1 

6.40 

4,499 

1.80 

2.5 

3.30  . 

202    1 

4.80 

1,160    , 

6.60 

4,951 

1.90 

4.5 

3.40 

237    , 

4.90 

1          1,300 

6.80 

5,403 

2.00 

7 

3.50 

273    ' 

5.00 

1,460 

7.00 

5,855 

2.10 

10 

3.60 

311 

5.10 

1,640 

7.20 

6,307 

2.20 

14 

3.70 

351     , 

5.20 

1,830    ' 

7.40 

6,759 

2.30 

18 

3.80 

394 

5.30 

2,030    1 

7.60 

7,211 

2.40 

24 

3.90 

441 

5.40 

2,245    1 

7.80 

7,663 

2.50 

32 

4.00 

402 

5.50 

2,470    1 

8.00 

8,115 

2.60 

42 

4.10 

550 

5.00 

2,695 

8.20 

8,567 

2.70 

55 

4.20 

616 

5.70 

1          2,920 

8.40 

9,019 

2.80 

71 

4.30 

687     j 

5.80 

3,145 

8.60 

9,471 

2.90 

90 

4.  10 

762     ' 

5.90 

3,370 

8.80 

9,923 

3.00 

113 

4.  .W 

841 

6.00 

3,595     1 

9.00 

10,375 

3.10 

140 

'        4.  CO 

935 

6.20 

4,0*7 

9.20 

10,828 

Note.— The  above  table  is  applicable  only  for  ojjen-channel  conditions, 
measurements  made  during  1905. 
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Daily  discharge ^  in  second-feet y  of  San  Gabriel  canals  near  Azusa,  Cal.,  for  1906. 


Day. 


1. 

2. 

3, 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


30 
23 

21 

20 

19.5 

19 

18.5 

las 

41 
59 
40 
35 
31 
29 
27 
30 
30 
28 
28 
27 
55 
67 
67 
57 
46 
41 
40 
38 
37 
36 
34 


Fob. 

34 
67 
70 
78 
68 
78 
69 


Mar. 


Apr. 


May.  Juno. 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

8.5 

5.5 

34 

30 

29 

85 

54 

33 

29 

29 

86 

54 

32 

28 

29 

85 

53 

33 

28 

29 

85 

52 

34 

28 

29 

86 

50 

X'-i 

28 

32 

86 

47 

34 

28 

44 

85 

46 

3:i 

28 

95 

85 

45 

32 

27 

53 

85 

45 

32 

27 

42 

71 

46 

32 

27 

38 

74 

44 

32 

27 

36 

75 

44 

32 

'  28 

36 

74 

43 

31 

29 

34 

74 

43 

31 

29 

34 

74 

42 

30 

29 

45 

74 

41 

31 

30 

53 

74 

40 

31 

30 

43 

73 

41 

30 

30 

40 

73 

41 

29 

29 

42 

70 

40 

29 

29 

41 

60 

40 

28 

31 

39 

68 

39 

30 

32 

38 

67 

38 

30 

31 

37 

64 

38 

30 

30 

37 

62 

36 

29 

29 

37 

61 

36 

30 

29 

97 

62 

35 

31 

28 

87 

60 

34 

32 

2^ 

62 

68 

33 

31 

29 

53 

56 

:« 

28 



Dec. 

50 
47 
45 
44 
44 
42 
42 
41 
39 
37 
37 
37 
38 
39 
39 
39 
39 
39 
38 
46 
42 
39 
38 
37 
38 
38 
38 
38 
37 
37 
38 


Estimated  monthly  discharge  of  San  Gabriel  Hither  a  near  Azusa,  Cal.,  for  1905. 

[Dniiiitge  areu,  222  squuR*  niilcs.] 


Month. 


Dischurgo  in  scOond-feet. 
Minimum. 


Kun-oflf. 


Second-feet 


Total  in 


o  luciudes  water  iu  canal. 
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mSOSLLAVIOTrB  1ISA8TJBXMEHT8  IH  8AH  OABKUL  UVXR  DKAIVAOB  BASDT. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  the  San  Gabriel 
River  drainage  basin  during  1905: 

Baldmn  dilch  near  El  Monte ^  Gal. — This  ditch  diverts  water  from  the  Rio  Hondo  River 
and  is  used  for  irrigation  of  land  in  the  vicinity  of  the  Old  Mission.  A  measurement  was 
made  October  6  by  W.  B.  Clapp  at  Old  Mission  Bridge,  4  miles  below  El  Monte,  Cal. 

Width,  1.2  feet;  area,  1.4  square  feet;  mecm  velocity,  2.14  feet  per  second;  discharge,  ZQ 
second-feet. 

Caie  dilch  near  El  ManUy  Cal. — ^Tliis  ditch  diverts  water  from  the  San  Oabriel  River  and 
is  used  for  the  irrigation  of  land  in  the  vicinity  of  Rivera,  Cal.  A  measurement  was  made 
October  6  by  W.  B.  Clapp  in  flume  at  road  crossing  near  county  road  between  El  Monte  and 
Whittier  and  about  5  miles  below  El  Monte. 

Width,  4  feet;  area,  7.7  square  feet;  mecm  velocity,  1.45  feet  per  second;  discharge,  11.2 
second-feet. 

Ranchito  or  StanJerford  ditch  near  El  MontCy  Cal. — ^This  ditch  diverts  water  from  the  San 
Oabriel  River  and  is  used  for  the  irrigation  of  land  in  the  vicinity  of  Rivera  and  Downey, 
Cal.  A  measurement  was  made  October  6  by  W.  B.  Clapp  25  feet  below  head-gate  and 
about  5  miles  below  El  Monte,  Cal. 

Width,  11.8  feet;  area,  11  square  feet;  mean  velocity,  1.42  feet  per  second;  dischaige, 
15.6  second-feet. 

Los  Nietos  or  Banta  ditch. — This  ditch  diverts  water  from  the  San  Gabriel  River  and  is 
used  for  the  irrigation  of  land  in  the  vicinity  of  Los  Nietos,  Cal.  A  measurement  was  made 
October  6  by  W.  B.  Clapp  100  feet  below  head-gate  of  Ranchito  ditch. 

Width,  18  feet;  area,  14.8  square  foet;  mean  velocity,  1.14  feet  per  second;  dischaige, 
16.8  second-feet. 

Rio  Hondo  near  El  Monte,  Cal. — This  stream  constitutes  one  branch  of  the  San  Gabriel 
River.  A  ,measurement  was  made  October  6  by  W.  B.  Clapp  at  Old  Mission  Bridge,  4 
miles  below  El  Monte  and  below  the  diversion  of  the  Baldwin  ditch. 

Width,  13  feet;  area,  12  square  feet;  mean  velocity,  1.75  feet  per  second;  dischaige, 21 
second-feet. 

Rincon  ditch  near  El  Monte,  Cal. — This  ditch  diverts  water  from  the  San  Gabriel  River 
2  miles  below  Southern  Pacific  Railroad  bridge  and  is  used  for  irrigation  of  land  in  the 
vicinity  of  Rincon,  Cal.  A  measurement  was  made  October  6  by  W.  B.  Clapp  at  road  crcws- 
ing,  one-half  mile  east  of  the  Durfee  ranch. 

Width,  6  feet;  area,  3.2  square  feet;  mean  velocity,  1.06  feet  per  second;  discharge,  3.4 
second-feet. 

Sheep  Creek  ditch  near  El  Monte,  Cal. — Tliis  ditch  diverts  water  from  Sheep  Creek,  a  trib- 
utary of  San  Gabriel  River.  A  measurement  was  made  October  6  by  W.  B.  Clapp  in  flume 
at  road  crossing,  1  mile  east  of  Durfee  ranch. 

Width,  3  feet;  area,  2.1  square  feet;  mean  velocity,  2.19  feet  per  second;  dischai^,  4.6 
second-feet. 

8miia  Anita  Creek  near  Sierra  Madre,  Cal. — This  stream  is  a  tributary  of  the  San  Gabriel 
River.  A  measurement  was  made  October  23  by  W.  B.  Clapp  at  the  mouth  of  the  canyon 
above  Baldwin  diversion. 

Width,  3  feet;  area,  1.0  square  foot;  mean  velocity,  1.50  feet  per  second;  dischaige,  1.5 
second-feet. 

San  Gahrid  River  near  El  Monte,  Cal. — A  measurement  was  made  of  this  stream  on  April 
13  by  R.  S.  Hawley  at  wagon  bridge,  2  miles  east  of  El  Monte,  Cal. 

Width,  56  feet;  area,  20  square  feet;  mean  velocity,  2.35  feet  per  second;  discharge,  47 
second-feet. 
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liOS  ANGELES  RIVER  DRAINAGE  BASIN. 
DBSOBIFTIOK    OF   BA8IH. 

The  Los  Angeles  River  is  formed  by  the  Tujunga,  Pacoima,  and  other  small  creeks  which 
have  their  source  in  the  Sierra  Madre  Range  of  mountains  to  the  northeast  of  the  city  of  Los 
Angeles.  These  streams  leave  the  mountains  at  a  point  about  25  miles  above  the  city  and 
enter  the  comparatively  flat  country  of  San  Fernando  Valley,  where,  except  in  times  of 
excessive  flood,  the  waters  disappear  in  the  sand  and  gravel  washes  of  the  valley.  Those 
waters  again  make  their  appearance  at  the  lower  end  of  this  valley,  where  a  secondary  range 
of  hills,  extending  from  east  to  west,  forces  the  waters  to  the  surface  in  what  is  known  as  Los 
Angeles  River.  Below  this  point  the  river  discharges  through  the  flat  country  of  Los  Angeles 
Valley,  finally  entering  the  Pacific  Ocean  near  the  town  of  Long  Beach,  Cal.  During  the 
summer  months  the  entire  flow  of  Los  Angeles  River  is  diverted  at  a  point  about  5  miles 
above  Los  Angeles  for  the  supply  of  the  city,  and  only  a  small  amount  of  water  passes  this 
point  except  during  flood  discharge  of  the  river.  The  topography  is  rough  in  the  upper 
reaches  of  this  drainage  basin,  the  streams  dischai^ng  in  deep,  narrow  canyons.  In  this 
portion  of  the  drainage  basin  the  formation  is  of  granite,  with  good  soil  covering  and  light 
timber  and  heavy  brush  growth.  There  is  a  considerable  area  of  foothill  country  within  this 
basin,  lying  between  the  base  of  the  Sierra  Madre  Range  and  Los  Angeles  Valley,  which  has 
a  light  covering  of  brush  and  grass.  The  soil  of  San  Fernando  Valley  consists  principally  of 
river  wash,  coarse  sand,  and  gravel,  except  along  the  base  of  the  mountains  and  foothills, 
where  the  soil  is  of  good  depth  and  is  under  a  high  state  of  cultivation.  The  soil  of  Los 
Angeles  Valley,  below  the  city  of  Los  Angeles,  consists  of  a  light  sandy  loam  and  is  under  a 
high  state  of  cultivation.  The  mean  precipitation  throughout  this  basin  is  from  15  to  30 
inches  and  falls  in  the  form  of  rain,  except  on  small  areas  on  the  higher  mountain  elevations. 

mSOELLANEOITS  KEASUREJISNTS  IH    LOB  AKOBLEB  RIVEK  DRADTAQB  BASDf. 

The  following  is  a  list  of  miscellajieous  discharge  measurements  made  in  Los  Angeles  River 
drainage  basin  during  1905: 

Arroyo  Seco  near  Pasadena,  Cal. — This  stream  is  a  tributary  of  Los  Angeles  River.  The 
following  measurements  were  made  on  this  stream  during  1905  by  W.  B.  Clapp: 

At  mouth  of  canyon,  5  miles  above  Pasadena,  Cal.,  April  11:  Width,  13.5  feet;  area,  8.1 
square  feet;  mean  velocity,  2.11  feet  per  second;  discharge,  17.1  second-feet. 

At  Devils  Gate,  3  miles  above  Pasadena,  Cal.,  April  11:  Width,  8  feet;  area,  8.7  square 
feet;  mean  velocity,  1.44  feet  per  second;  discharge,  12.5  second-feet. 

At  point  1,000  feet  above  submerged  dam  of  Pasadena  Land  and  Water  Company,  at 
Pasadena,  Cal.,  April  11:  Width,  8  feet;  area,  2  square  feet;  mean  velocity,  1.30  feet  per 
second;  discharge,  2.6  second-feet. 

At  sycamore  grove,  near  Morgan's  south  line,  Los  Angeles,  Cal.,  by  J.  B.  Lippincotty 
October  27:  Width,  1.1  feet;  area,  0.16  square  foot;  mean  velocity,  0.64  foot  per  second; 
discharge,  0.10  second-foot. 

At  sycamore  grove,  600  feet  above  Morgan's  south  line,  October  27:  Width,  1.2  feet; 
area,  0.20  square  foot;  mean  velocity,  1.14  feet  per  second;  discharge, 0.23  second-foot. 

Big  Tejunga  Cruk  near  Sunland,  Cal. — ^This  stream  is  a  tributary  of  the  Los  Angeles 
River.    The  following  measurements  were  made  during  1905  by  R.  S.  Hawley : 

At  mouth  of  canyon,  1  mile  above  Sunland,  Cal.,  April  12:  Width,  25  feet;  area,  13.7 
square  feet;  mean  velocity,  4.45  feet  per  second;  discharge,  61  second-feet. 

At  Southern  Pacific  Company's  railroad  crossing  near  Pacoima,  Cal.,  April  12:  Width, 
25  feet;  area,  10.3  square  feet;  mean  velocity,  2.82  feet  per  second;  discharge,  29  second- 
feet. 

Two  miles  below  Southern  Pacific  Railroad  bridge  at  Pacoima,  Cal.,  April  12:  No  dis- 
chai^. 
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Litde  Tejunga  Creek  near  Sunland,  Ccd.^Th'ia  stream  is  a  tributary  of  Los  Angeles  River 
fend  dischai^es  into  Big  Tejunga  Creek  l>elow  Sunland.  A  measurement  was  made  April  11 
by  R.  S.  Ilawley  at  mouth  of  canyon  two-thirds  of  a  mile  above  the  junction  with  Big 
Tejunga  Creek. 

Width,  6  feet;  area,  1.6  square  feet;  mean  velocity,  2.06  feet  per  second;  discharge,  3.3 
second-feet. 

Pacoima  Creole  near  Fernando,  Cal. — This  stream  is  a  tributary  of  Los  Angeles  River. 
The  following  measurements  were  made  during  1905  by  R.  S.  Hawley: 

At  mouth  of  canyon,  5  miles  above  Fernando,  Cal.,  April  12:  Width,  20  feet;  area,  7.3 
square  feet;  mean  velocity,  4.11  feet  per  second;  discharge,  30  second-feet. 

At  Southern  Pacific  Railroad  bridge,  1  mile  east  of  Fernando,  Cal.,  April  12:  Width,  10 
feet;  area,  6.2  square  feet;  mean  velocity,  2.84  feet  per  second;  discharge,  17.6  second-feet. 

Three  miles  below  Southern  Pacific  Railroad  bridge,  near  Fernando,  Cal.,  April  12:  No 
discharge. 

M18CEU.ANEOra    MEASUREMENTS  ON    LOS    ANGELES   RIVER. 

The  following  measurements  were  made  on  Los  Angeles  River  at  Los  Angeles,  Cal.,  during 
1905: 

At  Fourth  Street  Bridge. — Mareh  13:  Width,  120  feet;  area,  446  square  feet;  mean  veloc- 
ity," 10.15  feet  per  second;  discharge,  4,525  second-feet. 

At  Huron  street. — April  12:  Width,  38  feet;  area,  20  square  feet;  me^n  velocity,  2.15  feet 
per  second;  discharge,  43  second-feet. 

At  Ninth  Street  Bridge. — April  12:  Width,  13  feet;  area,  5.8  square  feet;  mean  velocity, 
2.19  feet  per  second;  discharge,  12.7  second-feet. 

During  the  summer  of  1905  measurements  were  made  to  determine  the  amount  of  water 
diverted  by  tlie  cit}^  of  Los  Angeles  for  domestic  supply  and  also  to  determine  the  amount  of 
water  which  passes  the  city's  diversion  point.  The  amount  of  water  diverted  for  the  city's 
supply  is  shown  in  measurements  made  in  the  44-inch  conduit  and  the  main  .supply  conduit. 
The  amount  of  water  discharging  in  the  river  below  these  points  of  diversion  is  shown  by 
measurements  made  at  Huron  street.  The  following  measurements  were  made  during  1905 
at  these  points: 

Measurements  on  Los  Angeles  Rii^er  in  Los  Angeles. 


Date. 


May  15 

Juno  22 

Jiilyjs 

So])t<'mber  10 


4-1-inch 

contluit 

dischargo. 


Sfcft. 
42 
.38 
37 
X'>.  3 


Main 

supply 

c«)n<!uU 

disthargo. 

Sfc.-ft. 
11 
9.9 

8.4 
8.7 


Huron  street. 


Width. 


Area. 


24 

16  I 
6  ' 

6  I 


Mean  Dis- 

velocity.  |  charge. 


Feet.        Sq.ft.     Ft.pertec.   Sec.-ft. 


7.2 
3.2  j 
2.2  I 
2.2 


L47 
1.03 
1.77 
1.55 


10.6 
3.3 
4.6 
3.4 
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MALIBtT  CREEK  DRAINAGE  BASIN. 
DB80KIPTI0K  OF  BASIN. 

Malibu  Creek  rises  in  the  Santa  Monica  Mountains  and  enters  the  Pacific  Ocean  about  15 
miles  above  the  town  of  Santa  Monica.  This  stream  is  formed  by  Titunfo  and  Las  Vir- 
genes  creeks,  which  drain  the  northern  portion  of  the  Santa  Monica  Range  and  the  lower 
foothill  country  to  the  north.  The  formation  throughout  this  basin  is  shale,  sandstone, 
and  conglomerate,  with  good  soil  covering.  There  is  a  sparse  growth  of  timber  on  the  higher 
elevations,  but  a  greater  portion  of  this  area  has  a  covering  of  brush  and  grass  used  exten- 
sively for  pasturage,  with  limited  areas  of  cultivated  land  for  the  raising  of  grain.  A  reser- 
voir has  been  constructed  on  the  upper  reaches  of  the  Triunfo  Creek  and  the  waters  are 
used  for  irrigation  within  the  basin  during  the  summer  months.  This  reservoir  covers  an 
area  of  about  300  acres  when  filled. 

The  mean  precipitation  in  this  basin  amounts  to  about  25  inches  and  falls  wholly  in  the 
form  of  rain. 

MALIBU  GREEK  NEAB  CALABA8AS,   OAL. 

This  station  was  established  November  29,  1901,  by  S.  G.  Bennett.  It  is  located  at 
Chapman's  ranch,  40  miles  from  Los  Angeles,  by  wagon  road,  and  8  miles  southwest  of  Cala- 
basas,  about  one-fourth  mile  below  the  mouth  of  Las  Virgenes  Creek. 

The  diannel  section  is  poor  and  subject  to  change  during  high  water,  but  is  at  the  only 
point  where  an  observer  could  be  secured.  The  excessive  cost  of  visiting  the  station  has 
made  it  impossible  to  obtain  as  many  meter  measurements  as  desired,  but  the  observer  is 
instructed  to  take  float  velocities  at  various  gage  heights,  and  these  data,  with  crass  sec- 
tions and  slope,  are  used  in  addition  to  meter  measurements  for  computing  discharges  for 
use  in  constructing  rating  curves  and  tables.  The  estimated  discharge  is  a  rough  approxi- 
mation only. 

The  channel  is  straight  for  about  GOO  feet  above  the  station  and  curved  for  about  300 
feet  below.  The  current  is  swift.  Both  banks  are  high.  The  right  bank  is  rocky,  and 
the  bed  of  the  stream  is  composed  of  rock  and  gravel. 

The  initial  point  for  soundings  is  on  the  right  bank.  The  gage  rod  is  a  vertical  staff 
fastened  to  an  alder  tree  on  the  right  bank.  During  1905  the  gage  was  read  by  J.  G.  Chap- 
man. The  bench  mark  is  a  cross  on  a  small  projection  on  a  rock  bluff  about  10  feet  south- 
west of  the  gage  rod;  elevation,  5.43  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey. 

Discharge  measuremenUi  of  Malibu  Creek  near  CalabasaSf  Cal.,  in  1905. 


Date. 

Ilydrographcr. 

Width. 

Area  of 
section. 

Mean          Gaee 
velocity,     heignt. 

Dis- 
charge. 

April  20 

May  12 

R.  S.  Ilawley 

Feet. 
9 
9 

Sq.ft. 
6.2 
6.3 

Ft.  per  sec. 
1.5 
1.35 

Feet. 
0.9 
.82 

Sec.-ft. 
9.3 

do 

8.5 
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DaUy  gage  height ,  in  feet,  ofMalibu  Creek  near  Cdlabaeae,  Cal.^for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr.    Ma 

y- 

June. 

July. 

Aug. 

8ept.     Oc 

St. 

Nov. 

Dec. 

1 

1.2 

1.2 

1.2 

1.2 

1.2  . 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.22 

1.25 

1.3 

1.24 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.6 

2.85 

1.85 

2.1 

1.3 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 

1.8 

1.65 

1.55 

1.4 

1.3 

1.2 

1.2 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 

7.6 

4.2 

3.25 

3.25 

4.75 

.3.55 

2.H 

2.5 

2.4 

2.4 

2.3 

2.2 

2.2 

1.0 

1.6 

1.45 

1.55 

1.7 

1.7 

1.55 

1.5         0 

1.25 

1.2 

1.2 

1.2 

1.25 

1.25        1 

1.25 

1.2 

1.2 

1.2 

1.1 

1.25 

1.0 

1.0 

I.O 

1.0 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.8 

.8 

.8 

8 
8 
8 
8 
8 
8 
3 
9 
9 
9 
9 

.6 

0.« 
.6 

.6 
.6 
.6 
.6 
.6 
.6 
.6 
.« 
.6 
.6 
.5 
.5 
.5 
.5 
.5 
.6 

0.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.5 
.5 
.5 
.5 
.6 
.5 
.5 
.5 
.5 

0.5 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.5 
.5 
.5 
.5 
.5 

0.5        0. 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 

.45 
.45 
.45 
.45 
.45 
.45 
.45 

.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 

45 
.45 
.45 

0.45 
.45 

•  .45 
.45 
.55 
.55 
.55 
.55 
.55 
.55 
.55 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.5 
.5 
.5 
.5 
.5 

a5 

2 

.5 

3 

.5 

4 

.5 

5 

.5 

6 

.5 

7 

.5 

8 

.5 

0 

.5 

10 

u 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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Estimated  mtmOdy  discharge  ofMalibu  Creek  near  CalahasaSj  Cal,,for  1905. 
[DraixiAge  area,  97  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August....'.... 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


10 

560 

6,800 

41 

24 

4 

3 

3 

3 

2 

4 

4 


Minimum. 


6,800 


Mean. 


5.4 

36.1 

484. 

14.4 

7.3 

3.8 

3.0 

3.0 

2.1 

1.1 

3.6 

3.7 


47.3 


Total  in 
acre-feet. 


332 

2,0a'S 

29,760 

857 

449 

226 

184 

184 

125 

68 

214 

228 


34,630 


Run-off. 


Second-feet 

per  square 

mile. 


0.056 
.372 

4.99 
.148 
.075 
.039 
.031 
.031 
.022 
.011 
.037 
.038 


.488 


Depth 
in  inches. 


0.065 
.387 

5.75 
.165 
.086 
.044 
.036 
.036 
.024 
.013 
.041 
.044 


6.69 


Note.— The  estimated  monthly  discharge  is  only  an  approximation. 

TRIXTHFO  CBEEK  NSAK  0ALABABA8,  OAL. 

This  station  is  located  8  miles  southwest  of  Calabasas,  Cal.,  about  one-half  mile  above 
the  mouth  of  Las  Virgenes  Creek. 

The  channel  section  is  poor  and  subject  to  change  during  high  water,  but  is  at  the  only 
point  where  an  observer  could  be  secured.  The  excessive  cost  of  visiting  the  station  has 
made  it  impossible  to  obtain  as  many  meter  measurements  as  desired,  but  the  observer  is 
instructed  to  take  float  velocities  during  floods  at  various  gage  heights,  and  these  data, 
with  cross  sections  and  grade  of  stream,  are  used  in  addition  to  meter  measurements  for 
computing  discharges  for  use  in  constructing  rating  curves  and  tables.  The  estimated 
discharge  from  this  stream  is  a  rough  approximation  only. 

The  channel  is  straight  for  about  400  feet  above  and  800  feet  below  the  station,  and 
the  water  is  swift.  Both  banks  are  high  and  rocky.  The  bed  of  the  stream  is  composed 
of  gravel  and  sand  and  is  shifting. 

The  initial  point  for  soundings  is  on  the  right  bank.  The  gage  rod  is  a  vertical  staff 
bolted  to  rock  cliff  on  right  bank.  During  1905  the  gage  was  read  by  J.  G.  Chapman. 
The  bench  mark  is  a  cross  on  a  point  of  rock  3.5  feet  above  the  bed  of  the  creek  on  the 
right  bank;  elevation,  4.53  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  section  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey. 
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Discharge  measurements  of  Triunfo  Creek  near  Cciahasas,  Cat.,  in  1905. 


Date. 


April  20. 
May  12. . 


Hydrographer. 


R.  S.  Hawley. 
....do 


Width. 


Feet. 

15 
17 


Area  of 
section. 


Sg./I. 
7.1 
6.3 


Mean 
velocity. 


Ft.  per  gee. 
1.13 
1.13 


Gage 
heidht. 


Feet. 

1.60 
1.44 


DlB- 

charge. 


Sec.-fi. 
8.0 
7.1 


DaUy  gage  lieigM,  in  feet,  of  Triunfo  Creek  Tiear  Calahasas,  Cal.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar.      J 

^pr. 

May. 

June. 

July. 

1 

0.00 

.75 

.9 
2.15 
1.65 
2.2 
1.65 
1.0 

.9 

.7 

.55 

.5 

.6 

•3 

.3 
1.65 
1.45 
1.3 
1.2 
1.1 

.9 

.85 

.8 

.8 

.7 

.7 

0.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.45 

.45 
6.0 
2.55 
2.15 
2.05 
3.3 
3.1 
2.6 
2.25 
1.2 
1.2 
1.2 

1.1  .. 

2.2  .. 
1.6      .. 
1.4      .. 
1.4      .. 

1.3  .. 

1.4  .. 
1.4      .. 
1.4      .. 

1.3 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.6 

1.5 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 
.8 
.4 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

h3 

1.3 

1,3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2 

1.1 

3 

1  1 

4 

1  1 

5 

1.1 

6 

1.1 

7 

1  1 

8 . 

1  1 

9 

1.2 

10 

1.2 

11 

1  2 

12 

1.2 

13 

1.2 

14 

1  2 

15 

1  2 

16 

1  2 

17 

1  2 

18 

1  2 

19 

1  2 

20 

1  2 

21 

1  2 

22.*..     .. 

1  2 

23 

1  1 

24 

1  1 

25 

1  1 

26 

1.1 

27... 

.6 

1  1 

28. 

1  1 

29... 

1  1 

30 

1 

1  0 

31 

1 

0  0 

1 

Note.— Crook  dry  Jan  2  to  Fob.  1,  Apr.  23  to  May  6,  May  10-13,  Aug.  1  to  Dec.  31. 
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EgHmaUd  monthly  discharge  of  Triunfo  Creek  near  Calahasas,  Cal.,  for  1905. 
[Drainage  area,  72  square  miles.] 


Month. 


Discharge  In  second-feet. 


Maximum.  Minimum.      Mean. 


Total  in 
acro-feet. 


Rim-off. 


Second-feet 
per  sQuare 


Depth 
in  Inches. 


January 

February 

March 

April 

May 

Jime 

July 

August 

September 

Octoljer 

November 

DocemlMsr 

The  year 


0 

410 

5,000 

40 

6 

2 

1 

0 

0 

0 

0 

0 


0.0 

26.2 

353.0 

11.2 

1.0 

1.3 

.97 

.0 

.0 

.0 

.0 

.0 


0 

1,455 

21,700 

666 

61 

77 

60 

0 

0 

0 

0 

0 


5,000 


32.8 


24,020 


0.0 

.364 
4.90 

.156 

.014 

.018 

.013 

.0 

.0 

.0 

.0 

.0 


.455 


0.0 

.379 
5.65 

.174 

.016 

.020 

.015 

.0 

.0 

.0 

.0 

.0 


6.25 


Note.— The  estimated  monthly  discharge  is  only  ah  approximation. 


SANTA  CLARA  RIVER  DR.UNAGE  BASIN. 

DESORIFTIOV  OF  BASDT. 

The  Santa  Clara  River  rises  in  the  Coast  Range  in  the  northwestern  part  of  Los  Angeles 
County  and  flows  in  a  westerly  direction,  dischai^ing  its  waters  into  the  Pacific  Ocean 
near  Ventura,  Cal.  It  has  numerous  tributaries  from  the  north,  all  of  which  are  torrential 
in  their  character,  having  a  heavy  discharge  during  the  winter  months.  This  stream  has 
a  comparatively  flat  grade,  flowing  over  a  sandy  and  gravelly  bed,  into  which  it  sinks 
during  a  greater  portion  of  the  year.  At  numerous  points  along  its  course  the  water  rises 
to  the  surface  during  the  summer  and  flows  for  a  short  distance,  again  disappearing  in 
the  sand.  At  points  where  the  waters  make  their  appearance  on  the  surface  numerous 
diversions  are  made  for  irrigation  along  the  valley,  where  the  soil  is  deep  and  is  under  the 
highest  state  of  cultivation,  this  being  especially  the  case  on  the  lower  reaches  of  the  river 
below  the  town  of  Santa  Paula.  The  principal  tributaries  of  this  stream  are  Pirn  Creek, 
Sespe  Creek,  and  Santa  Paula  Creek,  all  of  which  produce  a  very  heavy  flood  discharge 
of  short  duration  during  the  rainy  season,  but  during  the  summer  months  have  a  light 
discharge.  On  the  upper  reaches  of  the  principal  tributaries  of  this  stream  the  topography 
is  rough  and  broken,  the  streams  discharging  through  deep  canyons.  This  is  especially 
noticeable  on  the  Sespe  Creek.  On  the  upper  reaches  of  the  main  stream  the  country  is 
rolling  and  has  a  sparse  covering  of  timber  with  a  considerable  growth  of  brush  and  grass, 
and  is  used  extensively  for  pasturage.  The  formation  is  of  shale,  sandstone,  and  conglom- 
erate throughout  the  entire  basin.  The  precipitation  is  extremely  light  in  the  upper 
reaches  of  this  basin,  but  increases  on  the  lower  reaches  nearer  the  Paciflc  Ocean  and 
falls  in  the  form  of  rain. 

lOSCELLAHEOirS  KEASimEMEKTS  DT  SANTA  OLLELA  RIVER  DRAINAOE  BASIS, 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  the  Santa  Clara 
River  drainage  basin  during  1905: 

Carmdos  ditch  near  Oamtdos,  Cal. — This  ditch  diverts  water  from  the  Santa  Clara  River 
1  mile  above  Camulos,  Cal.  The  water  is  used  for  the  irrigation  of  land  at  Camulos.  A 
measurement  wa.s  made  October  19  by  W.  B.  Clapp  in  a  flume  about  1,000  feet  below  the 
head  of  the  canal. 
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Width,  3.5  feet;  area,  3.5  square  feet;  mean  velocity,  2.17  feet  per  second;  discharge,  7.6 
second-feet. 

Farm£T8*  canal  near  Santa  Patda,  Cal. — This  canal  diverts  water  from  the  Santa  Clara 
River  at  a  point  1  mile  above  Santa  Paula,  Cal.  The  water  is  used  for  irrigation  of  land 
between  Santa  Paula  and  Saticoy,  Cal.  A  measurement  was  made  October  21  by  W.  B. 
Clapp  in  flume  200  feet  below  where  canal  crosses  Santa  Clara  River,  about  1  mile  above  the 
town  of  Santa  Paula,  Cal. 

Width,  4  feet;  area,  4.8  square  feet;  mean  velocity,  1.50  feet  per  second;  dischaiige,  7.2 
second-feet. 

Orees  ditch  near  Santa  Patda,  Cal. — This  ditch  diverts  water  from  the  Santa  Clara  River 
about  1  mile  above  the  town  of  Santa  Paula,  Cal.  The  water  is  used  for  the  irrigation  of 
land  between  Santa  Paula  and  Saticoy.  A  measurement  was  made  on  October  21  by  W.  B. 
Clapp  at  a  point  200  feet  below  head  of  ditch  and  about  1  mile  above  the  town  of  Santa 
Paula,  Cal. 

Width,  8  feet;  area,  6.6  square  feet;  mean  velocity,  1.39  feet  per  second;  discharge,  9.2 
second-feet. 

Piru  Land  and  Water  Company^s  upper  diversum  near  Esperama,  Cal. — This  water  is 
diverted  from  Piru  Creek  for  domestic  and  irrigation  purposes  in  the  town  of  Piru,  Cal.  A 
measurement  was  made  October  20  by  W.  B.  Clapp  at  point  of  diversion  at  head  of  pipe  line, 
1  mile  above  the  town  of  E^speranza,  Cal. 

Width,  5  feet;  area,  1.5  square  feet;  mean  velocity,  0.93  foot  per  second;  discharge,  1.4 
second-feet. 

Piru  Creek  near  Esperama,  Cal. — This  stream  is  a  tributary  of  the  Santa  Clara  River.  A 
measurement  was  made  October  20  by  W.  B.  Clapp  at  point  1  mile  above  Esperanza,  Cal., 
and  below  the  upper  diversion  of  the  Piru  Land  and  Water  Company. 

Width,  8  feet;  area,  2.4  square  feet;  mean  velocity,  1.42  feet  per  second;  discharge,  3.4 
second-feet.  For  total  flow  of  Piru  Creek  at  this  point  add  up|>er  diversion  of  Piru  Land 
and  Water  Company. 

Piru  Creek  near  Piru  City,  Cal. — A  measurement  was  made  October  20  by  W.  B.  Clapp 
1  mile  above  Piru  City  and  above  lower  diversion  of  Piru  Land  and  Water  Company. 

Width,  8  feet;  area,  2.8  square  feet;  mean  velocity,  1.90  feet  per  second;  dischai^,  5.3 
second-feet.  This  measurement  shows  total  flow  of  Piru  Creek  at  this  point  and  includes  the 
discharge  of  Piru  Creek  1  mile  above  Esperanza,  Cal.  The  increase  is  caused  by  seepage 
water  along  the  creek. 

Sespe  Land  and  Water  Company^s  canal  near  Sespe,  Cal. — This  canal  diverts  water  from 
Sespe  Creek  and  is  used  for  irrigation  of  land  in  the  vicinity  of  Sespe.  A  measurement  was 
made  October  20  by  W.  B.  Clapp  one-half  mile  below  head  of  canal. 

Width,  5.2  feet;  area,  4.5  square  feet;  mean  velocity,  1.47  feet  per  second;  discharge,. 6.6 
second-feet. 

Sespe  Creek  near  Sespe,  Cal. — This  creek  is  a  tributary  of  the  Santa  Clara  River.  A 
measurement  was  made  October  20  by  W.  B.  Clapp  one-half  mile  below  heading  of  Sespe 
Land  and  Water  Company's  canal. 

Width,  4  feet;  area,  2.9  square  feet;  mean  velocity,  1.66  feet  per  second;  discharge,  4.8 
second-feet.  For  total  flow  of  Sespe  Creek  add  discharge  of  Sespe  Land  and  Water  Com- 
pany's canal  as  shown  by  measurement  made  on  this  date. 

San  Francisquito  Creek  near  Saugus,  Cat. — This  creek  is  a  tributary  of  the  Santa  Clara 
River.  A  measurement  was  made  October  19  by  W.  B.  Clapp  at  road  crossing  near  Newhall 
ranch,  3i  miles  below  Saugus,  Cal.,  and  500  feet  above  junction  with  Santa  Clara  River 

Width,  5  feet;  area,  2.8  square  feet;  mean  velocity,  0.46  foot  per  second;  dischai^,  1.3 
second-feet. 

SavUa  Paula  Creek  near  Santa  Paula,  Cal. — This  stream  is  a  tributary  of  the  Santa  Clara 
River.  A  measurement  was  made  October  21  by  W.  B.  Clapp  3  miles  above  Santa  Paula 
an<l  above  diversion  of  the  Santa  Paula  Land  and  Water  Company. 

Width,  11  feet;  area,  5.6  square  feet;  mean  velocity , 0.88  foot  per  second;  discharge,  4.9 
second-feet.    This  measurement  shows  total  discharge  of  Santa  Paula  Creek  on  this  date. 
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iSanto  Clara  River  near  SaugtUf  Cal. — A  measurement  was  made  October  19  by  W.  B. 
Clapp  at  road  crossing  near  Newhall  ranch,  3i  miles  below  Saugus,  Cal. 

Width,  6  feet;  area,  3.8  square  feet;  mean  velocity,  1.39  feet  per  second;  dischaige,  5.3 
second-feet. 

Santa  Clara  River  near  Camtdos,  Cal. — A  measurement  was  made  October  19  by  W.  B. 
dapp  at  a  point  1  mile  above  Camulos  and  1,000  feet  below  diversion  of  Camulos  ditch. 

Width,  11  feet;  area,  4.9  square  feet;  mean  velocity,  2.06  feet  per  second;  dischaige,  10.1 
second-feet.  For  total  discharge  of  Santa  Clara  River  at  this  point  add  discharge  of  Camulos 
ditch. 

Sania  Clara  River  near  Santa  Paxda,  Cal. — ^A  measurement  was  made  October  21  by  W.  B. 
dapp  1  mile  above  Santa  Paula  and  about  500  feet  below  diversion  of  Farmers  and  Grees 
canals. 

Width,  33  feet;  area,  17.4  square  feet;  mean  velocity,  1.55  feet  per  second;  discharge,  27 
second-feet.  For  total  diversion  of  Santa  Clara  River  at  this  point  add  discharge  of  Farmers 
and  Grees  canals. 

Sa;nia  Clara  River  near  Saticayt  Cal. — ^A  measurement  was  made  October  21  by  W.  B. 
Clapp  at  a  point  opposite  Saticoy  and  200  feet  below  head  of  Santa  Clara  Water  and  Irriga- 
tion Company's  canal. 

Width,  14  feet;  area,  14.7  square  feet;  mean  velocity,  1.63  feet  per  second;  dischaige,  24 
second-feet.  For  total  dischaige  of  Santa  Clara  River  at  this  point  add  dischaige  of  Santa 
Clara  Water  and  Irrigation  Company's  canal. 

Santa  Clara  Waier  and  Irrigation  Company^s  canal  near  Saticoy^  Cal. — This  canal  diverts 
water  from  the  Santa  Clara  River  and  is  used  for  the  irrigation  of  Santa  Clara  ranch  near 
Oxnard,  Cal. 

Measurement  made  over  weir.     Discharge  equals  16.7  second-feet. 

SANTA  YNEZ   RIVER   DRAINAGE    BASIN. 
DESOKIPTIOK   07  BASIN. 

Santa  Ynez  River  rises  in  the  mountains  of  Santa  Barbara  and  Ventura  counties  and  flows 
westerly  with  a  Hat  grade  to  the  Pacific  Ocean,  having  a  length  of  approximately  75  miles. 
The  Santa  Ynez  Range  of  mountains,  varying  in  elevation  from  3,000  to  4,000  feet,  forms 
the  southern  boundary  of  this  drainage  basin.  The  northern  divide  ranges  from  4,500  to 
5,500  feet  in  elevation,  cuhninating  in  Mount  Pinos,  the  elevation  of  which  is  8,826  feet.  The 
northern  part  of  the  watershed  is  drained  by  streams  running  in  a  southerly  direction  and 
uniting  with  the  Santa  Ynez  River  proper,  which  runs  close  to  the  northeriy  base  of  the 
Santa  Ynez  Mountains,  flowing  westerly  and  paralleling  the  Coast  Range.  The  principal 
tributary.  Mono  Creek,  enters  from  the  north. 

The  formation  throughout  the  entire  drainage  basin  consists  chiefly  of  shale  and  sand- 
stone, the  strike  being  parallel  to  the  coast  and  the  dip  nearly  vertical,  inclining  somewhat 
to  the  south. 

The  greater  portion  of  the  drainage  is  sparsely  covered  with  brush  and  small  trees,  only  a 
small  area  on  the  higher  elevations  having  any  considerable  growth  of  timber. 

The  mean  annual  precipitation  is  estimated  at  25  inches  for  the  entire  area  and  falls  almost 
entirely  in  the  form  of  rain. 

There  are  several  reservoir  sites  on  Santa  Ynez  and  its  tributaries  which  have  been 
surveyed. 

BAKTA  TirSZ   RIVEB   KSAB    BAKTA  BARBARA,   OAL. 

The  original  station,  at  which  measurements  were  made  during  the  greater  part  of  1903, 
was  located  about  1  mile  above  the  mouth  of  Mono  Creek.  On  November  1,  1903,  the  old 
station  was  abandoned  and  a  new  station  established  by  L.  M.  Hyde.  It  is  located  at  the 
Gibraltar  dam  site,  5  miles  below  the  original  station,  and  is  below  the  mouth  of  Mono  Creek. 
It  is  9  miles  above  the  San  Marcus  ranch  and  halfway  between  the  old  quicksilver  mines. 
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STREAM   MEASUREMENTS    IN   1905,  PART   XIH. 


The  channel  is  straight  for  700  feet  above  and  600  feet  below  the  station.  The  right  bank 
is  low,  but  is  not  liable  to  overflow.  The  left  bank  rises  abruptly  about  20  feet  beyond  the 
tree  to  which  the  cable  is  attached.  It  is  not  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  sand  and  gravel,  free  from  vegetation  and  bowlders.  The  cross  section  is 
regular  and  is  permanent.    The  current  is  swift. 

Discharge  measurements  are  made  at  hi^  water  by  means  of  a  cable.  Measurementa  can 
can  usually  be  made  by  wading.  The  initial  point  for  soundings  is  a  blaze  at  the  base  of  the 
Cottonwood  tree  on  the  right  bank,  to  which  the  cable  is  attached. 

.The  gage  is  an  inclined  timber  spiked  to  a  cottonwood  tree  on  the  rig^t  bank.  'Die  tree  is 
blazed  and  graduated  above  the  gage  rod  for  recording  stages  above  the  gage.  TTie  bench 
mark  is  a  cross  on  a  bench  of  a  ledge  of  rock  on  the  left  bank,  about  100  feet  below  the  cable. 
Elevation,  13.54  feet  above  the  datum  of  the  gage.  The  approximate  elevation  above  sea 
level,  as  estimated  from  topographic  maps,  is  1,200  feet. 

Information  in  regard  to  this  station  is  contained  in  Water  Supply  Papers  Nos.  81,  100, 
and  134  of  the  United  States  Geological  Survey. 

DaUy  gage  height  y  in  feet  ^  of  Santa  Ynez  River  near  Santa  Barbaraf  Cal.ffor  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.3 

2.3 

2.25 

2.25 

2.25 

2.25 

2.2 

3.8 

3.7 

2.G 

2.55 

2.5 

2.45 

2.4 

2.45 

2.5 

2.45 

2.4 

2.4 

2.4 

4.25 

3.15 

2.9 

2.8 

2.75 

2.65 

2.65 

2.6 

2.6 

2.6 

2.5 

2.5 

3.6 

8.4 

6.8 

4.0 

3.9 

3.75 

3.7 

3.65 

3.65 

3.6 

3.6 

3.6 

3.55 

3.4 

4.45 

6.55 

4.0 

3.75 

3.7 

3.65 

3.5 

3.4 

3.3 

3.2 

3.15 

3.1 

3.1 

3.1 

3.05 

3.0 

3.0 

3.05 

3.1 

3.0 

2.9 

2.9 

2.85 

2.9 

4.7 

8.9 

5.65 

4.65 

5.3 

4.65 

4.4 

4.15 

4.0 

3.8 

3.75 

3.65 

3.6 

3.55 

3.5 

3.4 

3.4 

3.6 

3.4 

3.3 

3.25 

3.25 

3.2 

3.15 

3.15 

3.1 

3.1 

3.05 

3.05 

3.05 

3.0 

3.05 

3.0 

2.95 

2.95 

2.9 

2.9 

2.9 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.75 

2.75 

2.85 

2.75 

2.7 

2.7 

2.65 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.55 

2.55 

2.5 

2.5 

2.5 

2.6 

2.5 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.1 

2.35 

2.35 

2.35 

2.3 

2.3 

2.25 

2.25 

2.2 

2.2 

2.2 

2.15 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1,9 

1.9 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

L85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

2.1 

2.1 

2.1 

2.05 

2.05 

2 

2.05 

3 

2.05 

4 

2,05 

5 

2.05 

6 

2.05 

7 

2.05 

8. 

2.05 

9 

2.05 

10 

2.05 

11 

2.05 

12 

2.05 

13 

2.05 

14 

2.05 

15 

2.05 

16 

2.05 

17 

2.05 

18 

2.05 

19 

2.05 

20 

2.06 

21 

2.05 

22 

2.05 

23 

2.06 

24 

2.05 

25 

2.05 

26    

2.05 

27 

2^05 

28 

2.05 

29 

2.05 

30 

2.05 

31 

2.05 
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Stalion  rating  table  for  Santa  Ynez  River  near  Santa  Barbara,  CaL.yfrom  January  1  to  February 

2,  1905. 


Gage 
height. 

1 
Discharge.  | 

Gage 
height. 

Discharge. 

1  height. 

Discharge. 

Gage 
height. 

1     Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

2.00 

0.4 

2.60 

38 

3.20 

154 

3.80 

401 

2.10 

2.8 

2.70 

50 

3.30 

186 

3.90 

451 

2.20 

6.4 

2.80 

65 

3.40 

222 

4.00 

502 

2.30 

11.6 

2.90 

82 

3.50 

263 

2.40 

18.5 

3.00 

103 

3.60 

306 

2.50 

28 

3.10 

126 

3.70 

353 

Station  rating  tMefor  Santa  Ynez  River  near  Santa  Barbara,  Cal.,  from  February  3  to  Decem- 
ber 31,  1905. 


Gace 
height. 

Discharge. 

1     Feet. 

Discharge. 
Second-feet. 

Gage 
hoi^t. 

Discharge. ' 
Second-feet. 

Gage 
height 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

1.80 

1 

3.00 

153 

4.20 

875 

5.80 

2,790 

1.90 

2 

3.10 

184 

^.30 

965 

6.00 

3,070 

2.00 

3 

1       3.20 

220 

4.40 

1,065 

6.20 

3,360 

2.10 

5 

3.30 

265 

4.50 

1,175 

6.40 

3,650 

2.30 

10 

3.40 

315 

4.60 

1,285 

6.60 

3,940 

2.30 

19 

3.50 

370 

4.70 

1,395    ^ 

6.80 

4.230 

2.40 

30 

3.60 

430 

4.80 

1,510 

7.00 

4,520 

2.50 

44 

3.70 

496 

4.90 

1,630 

7.50 

5,245 

2.60 

60 

3.80 

565 

5.00 

1,750 

8.00 

5,970 

2.70 

79 

3.90 

635 

5.20 

1,990 

8.50 

6,695 

2.80 

100 

1        4.00 

710 

5.40 

2,250 

9.00 

7,420 

2.90 

125 

'        4.10 

790 

5.60 

2,510 

[ 

Note.  -The  above  table  is  applicable  only  for  open-channel  conditions, 
measurements  made  during  January,  February,  and  March,  1906. 


It  is  based  on  discharge 


Estimated  monthly  dii,charge  of  Santa  Ynez  River  near  Santa  Barbara,  Cal.,  for  1905. 
[Drainage  area,  207  square  miles. J 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  sccond-fcct. 
Maximum.   Minimum.      Mean. 


635 

6,550 

7,275 

242 

100 

30 

4 

3 

2 

1 

5 

4 


7,275 


6.4 
28.0 
112 
79 
37 

5 

3 

2 

1 

1 

1 

4 


73.8 
905 
797 
14? 
52.0 
15.9 
3.8 
2.6 
1.4 
1.0 
2.1 
4.0 


167 


Total  In 
acre-feet. 


4,538 

50,260 

49,010 

8,509 

3,228 

946 

234 

160 

83 

61 

125 

246 


117, 4(K) 


Run-off. 


Second-feet      p     ,, 


0.357 

4.37 

3.85 
.691 
.254 
.077 
.018 
.013 
.0068 
.0048 
.010 
.019 


.806 


0.412 

4.55 

4.44 
.771 
.203 
.086 
.021 
.015 
.0076 
.0055 
.011 
.022 


10.63 
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120  STREAM   MEASUREMENT^   IN   1905,  PART    Xin. 

SANTA  MARIA  RIVER  DRAINAGE  BASIN. 

DSSOKIPTIOV  07  BASIN. 

The  Santa  Maria  River  drains  the  northern  slope  of  the  San  Rafael  Mountains  and  a  lim- 
ited area  of  foothill  country  to  the  north  of  this  range.  It  flows  in  a  westerly  direction, 
finally  discharging  its  waters  into  the  Pacific  Ocean  at  Guadalupe  about  25  miles  south  of 
San  Luis  Obispo.  Its  flow  is  torrential  in  character,  subject  to  floods  of  short  duration  dur- 
ing the  rainy  period,  but  being  practically  dry  during  the  summer  months.  It  has  numerous 
tributaries,  the  most  important  of  which  is  the  Sisquoc,  which  enters  it  about  12  miles  above 
the  town  of  Santa  Maria.  The  gaging  station  is  located  about  25  miles  above  the  town  of 
Santa  Maria  and  above  most  of  its  important  tributaries.  The  country  throughout  this 
basin  consists  of  rolling  foothills,  with  the  exception  of  the  higher  elevations  of  the  S&n 
Rafael  Mountains,  which  reach  an  elevation  of  6,000  to  8,000  feet.  The  river  breaks  from  the 
foothills  at  the  point  where  it  is  joined  by  the  Sisquoc  and  flows  through  the  flat  country  of 
the  Santa  Maria  Valley  for  a  distance  of  about  25  miles  until  it  joins  the  Pacific  Ocean  at 
Guadalupe.  The  formation  throughout  this  basin  is  of  shale,  sandstone,  and  conglomerate, 
with  a  good  covering  of  heavy  clay  soil.  There  is  considerable  growth  of  timber  on  the 
higher  elevations  of  the  San  Rafael  Mountains,  but  over  most  of  the  area  the  growth  of 
timber  is  light,  with  large  areas  of  brush  and  grass.  The  pasturage  of  stock  is  carried  on 
extensively  throughout  the  basin.  There  are  no  diversions  along  this  stream  for  irrigation 
although  tunnel  work  has  been  attempted  above  Santa  Maria  for  the  development  of  under- 
ground water,  with  poor  results.  There  are  numerous  wells  in  the  vicinity  of  Santa  Maria 
which  produce  considerable  water  for  the  irrigation  of  land  in  that  locality,  the  soil  being 
very  deep  and  of  exceptional  quality,  susceptible  to  the  highest  state  of  cultivation-  The 
mean  precipitation  in  this  drainage  basin  is  probably  about  25  inches.  The  greatest  rain- 
fall occurs  on  the  lower  elevations  near  the  coast.  The  higher  elevations  receive  some  snow- 
fall, which  melts  early  in  the  spring  and  does  not  tend  to  keep  up  the  flow  of  the  stream 
through  the  summer. 

8AHTA  MARIA  RIVER  KEAR  8AKTA  KARIA,  OAL. 

This  station  was  established  October  22,  1903,  by  W.  B.  Clapp.  It  is  located  near  the 
ranch  house  on  Dutard's  ranch,  21  miles  above  Santa  Maria,  Cal.,  a  station  on  the  Pacific 
Coast  Railway.     It  is  reached  by  driving  from  Santa  Maria. 

The  channel  is  slightly  curved  for  300  feet  above  and  curved  for  1,000  feet  below  the  sta- 
tion.   The  water  is  swift  at  medium  and  flood  stages. 

The  right  bank  is  high  and  rocky,  and  not  liable  to  overflow.  The  left  bank  is  low,  cov- 
ered with  scattering  poplar  trees,  but  not  liable  to  overflow.  The  bed  of  the  stream  is  coni^ 
posed  of  sand  and  gravel.  A  portion  of  the  bed  is  covered  with  a  light  growth  of  low  brush. 
The  channel  is  not  liable  to  much  change. 

At  low  and  medium  water  discharge  measurements  are  made  with  meter  by  wading. 
During  high  water  velocities  are  measured  by  means  of  floats.  For  this  purpose  two  wires 
are  stretched  across  the  stream  254  feet  apart.  The  rise  in  the  channel  above  the  upper 
wire  is  0.40  foot  in  100  feet,  and  below  the  upper  wire  it  is  0.57  foot  in  100  feet.  ITie  initial 
points  for  soundings  are  blazes  on  the  poplar  trees  on  the  left  bank,  to  which  the  wires  are 
attached. 

The  gage  is  an  inclined  staff,  fastened  to  a  rock  ledge  at  the  right  bank.  During  1905  the 
gage  was  read  once  each  day  by  James  A.  Thompson.  The  bench  mark  is  a  spike  driven  near 
the  ground  into  the  south  side  of  the  poplar  tree  to  which  the  upper  wire  is  fastened  on  the 
left  bank  of  the  stream;  elevation,  9.65  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  G^eolpgical  Survey. 


Digitized  by 


Google 


SANTA    MARIA    RIVER    DRAINAGE    BASIN.  121 

Discharge  measurements  of  Santa  Maria  River  near  Santa  Maria,  Col.,  in  1905. 


Date.         1                   Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gaee     1      Di»- 
heignt.      charge 

February  2 

E.  C.  La  Rue 

Feet. 
34 
24 
40 

Sq.ft. 
30 
22 

28 

Ft.  per  sec. 
2.67 
2.14 
2.39 

Feet. 
3.30 
2.70 
1.20 

Sec.-ft. 
80 

March  6. 

0.  W.  Peterson 

47 

March  21 

do 

67 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14., 
15.. 
16.. 
17. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24. 
25. 
26., 
27., 
28.. 
•29., 
30.. 
31.. 


DaUy  gage  Jieighty  in  feet,  of  Santa  Maria  River  near  Santa  Maria,  Cal.,for  1905. 


Day. 

Jan. 

1 

3.5 

2 

3.0 

3 

2.9 

4 

2.7 

5 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6.5 

2.65 

2.65 

2.65 

2.7 

2.65 

2.65 

2.a'> 

2.6.5 

a.o 

2.  is 
2.7 
2. 7 
2  65 
2.6.5 
2  65 
2  65 
2.65 
2.6 
2.6 


Feb.  i  Mar.  I  Apr. 


2.6 

3.8 

6.0 

5.95 

5.0 

5.0 

3.5 

3.2 

3.0 

2.9 

2.85 

2.8 

2.75 

2.75 

2.65 

3.0 

4.1 

5.95 

4.0 

2.6 

2.4 

2.35       1.1 

2.25  !     1.05 

2.15       1.05 

2.15  j     1.0 

2.15       1.0 

2.1     I     1.0 

2.05  j     1.2 

1.2 

1.1 

I  '•" 


2.05 

2.05 

2.05  I 

2.05 

2.05 

2.7 

2.5    I 

2.35  I 

2.2 

2.2 

2.2 

10.0 
05.0 
a4.5 
04.0 
04,0 
03.5 
03.5 
12.0 

1.2 


May. 


0.8 
1.1 
1.0 

.85 

.8 

.8 

.8 
1.2 
1.25 
1.0 

.9 

.9 

.85 

.85 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.75 

.75 

.7 

.65 


.6 
.65 
.65 


June. 


0.65 
.65 


July. 

Aug. 

Sept.     0 

ct. 

Nov. 

0.7 

0.6 

0.5        0 

6 

0.75 

.6 

.5 

6 

.75 

.6 

.5 

6 

.75 

.6 

.5 

65 

.75 

.6 

.5 

65 

.75 

*  .6 

.5 

6.5 

.75 

.6 

.5 

65 

.75 

.6 

.5 

65 

.75 

.6 

.5 

65 

.75 

.6 

.5 

65 

.75 

.6 

.5 

65 

.75 

.6 

.5 

65 

.75 

.6 

.5 

65 

.75 

.6 

.5 

65 

.75 

.6 

.5 

65 

.75 

.6 

.5 

7 

.76 

.65 

.6 

.5 

7 

.75 

.65 

.6 

.5 

7 

.75 

.65 

.6 

.5 

7 

.75 

.65 

.6 

.5 

7 

.75 

.65 

.6 

.5 

7 

.75 

.65 

.6 

.5 

7 

.75 

.65 

.6 

.5 

7 

.75 

.65 

.6 

.5 

7 

.75 

.65 

.55 

.7 

75 

.75 

.65 

.55 

.7 

75 

.75 

.65 

.55 

.65 

75 

.75 

.65 

.55 

.6 

75 

.85 

.65 

.5 

.6 

75 

.85 

.6 

.5 

.6 

75 

.85 

.6 

.5 

76 

Dec. 


0.85 
.85 
.85 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.8 
.8 
.8 
.85 
.85 
.85 


IRR  177—06 9 


a  Estimated. 
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Station  rating  table  for  Santa  Maria  River  near  Santa  Maria,  Cat.,  frvm  January  1 

February  e,  1906. 


to 


Gace 
height. 

Discharge. 

Gage 
height. 

Discharge. 

heigll 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

2.00 

1 

2.60 

13 

3.20 

67 

3.70 

178 

2.10 

2 

2.70 

18 

3.30 

82 

1       3.80 

213 

2.20 

3 

2.80 

25 

3.40 

100 

1       3.90 

250 

2.30 

5 

2.90 

33 

3.50 

122 

4.00 

290 

2.40 

7 

3.00 

43 

3.60 

148 

4.10 

330 

2.50 

10 

3.10 

1 

54 

i 

1 

Station  rating  tahle  for  Santa  Maria  River  near  Santa  Maria,  Cal.,  from  February  3  to 

March  12, 1905. 


Gaee 
height. 

Discharge.  1 

hei^t. 

Discharge.  | 
Second-feet. \ 

&t. 

Discharge. 

Gage 
hdj^t. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.70 

1 

2.70 

48 

3.70 

285 

4.70 

'915 

1.80 

2 

2.80 

59 

3.80 

335 

4.80 

990 

1.90 

3 

1        2.90 

72    ' 

3.90 

385 

4.90 

1,065 

2.00 

5 

!        3.00 

87    j 

4.00 

440 

5.00 

1,140 

2.10 

8 

3.10 

105 

4.10 

500 

5.20 

1,290 

2.20 

12 

3.20 

125 

4.20 

565 

1        5.40 

1,440 

2.30 

17 

3.30 

147 

4.30 

630 

5.60 

1,595 

2.40 

23 

3.40 

173     1 

4.40 

700 

5.80 

1,755 

2.50 

30 

3.50 

205 

4.50 

770 

6.00 

1,915 

2.60 

38 

3.60 

242 

4.60 

840 

Stationrating  table  for  Santa  Maria  River  near  Santa  Maria,  Col.,  from  March  13  to 

December  SI,  1905. 


Gage 
height. 


Feet. 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 


Discharge. 

Gage 
height. 

Second-feet. 

,     Feet. 

1 

2.00 

3 

.   2.10 

6 

'        2.20 

10 

2.30 

18 

2.40 

31 

2.50 

47 

2.60 

65 

2.70 

84 

1        2.80 

105 

2.90 

127 

3.00 

150 

3.20 

175 

3.40 

200 

3.60 

225 

3.80 

Discharge. 

Second-feet. 
250 
280 
310 
340 
375 
410 
445 
480 
520 
560 
600 
690 
780 
875 
975 


Gage 

:ht. 


heigl 


Feet. 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 
6.60 
6.80 


Discharge. 


Second-feet. 
1,070 
1,185 
1,305 
1,435 
1,565 
1,700 
1,840 
1,980 
2,130 
2,280 
2,430 
2,585 
2,745 
2,910 
3,080 


Gage 
idgnt. 


hdg] 


Feet. 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 
9.00 

10.00 


Discharge. 


Second-feet. 
3,260 
3.450 
3,650 
3,870 
4,100 
4,350 
4.640 
4,970 
5,340 
5,750 
6,200 
10,000 


I 


Note.— The  upper  part  of  the  rating  curve  is  based  on  slope  measurements. 
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Estimated  monthly  discharge  of  Santa  Maria  River  near  Santa  Maria,  Cal.,for  1905. 


Month. 


Discbarge  In  second-feet. 


Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

122 

13 

22.5 

1,384 

1,915 

6 

361 

20,050 

10,000 

6 

574 

35,290 

18 

10 

14.5  1 

863 

74 

3 

15.5 

953 

6 

4 

5.9  1 

352 

6 

3 

5.0 

307 

3 

1 

2.7  1 

166 

6 

1 

1.6  I 

96 

8 

3 

5.4  1 

332 

14 

8 

8.6 

512 

14 

10 

11.7  ' 

719 

10,000 

1 

85.7  1 

(}1,020 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Note.— Estimates  during  high-water  periods  are  approximate  only. 


SALIXAS   RIVER  DRAINAGE  BASIN. 


DEBCRIFTIOK  07  BASDT. 

The  Arroyo  Seco  is  the  most  northern  tributary  of  any  size  of  the  Salinas  River,  and  rises 
on  the  slopes  of  the  highest  portion  of  the  Santa  Lucia  Range,  one  of  the  ranges  that  go  to 
make  up  the  Coast  Range  of  Cahfomia  extending  in  a  general  southeast  direction  from  San 
Francisco  Bay.  The  upper  valleys  of  this  stream  are  far  back  in  the  range,  surrounded  by 
high  mountains. 

The  drainage  area  of  the  Arroyo  Seco  is  almost  entirely  made  up  of  sharp  ridges  and  V- 
shaped  canyons.  The  western  portion  is  well  covered  with  brush  and  trees  of  medium  size. 
Toward  the  east  this  growth  decreases  until  at  the  Salinas  Valley  the  country  is  bare.  The 
stream  beds  of  this  area  fall  rapidly,  the  Arroyo  Seco  rising  at  an  elevation  of  nearly  6,000 
feet  and  dischai^ng  into  the  Salinas  at  an  elevation  of  170  feet. 

Below  the  gaging  station  several  canals  divert  water  from  this  stream  before  it  reaches  the 
broad  wash  of  sand  and  gravel  on  the  Hat  floor  of  the  Salinas  Valley,  into  which  it  sinks  dur- 
ing the  dry  season  and  from  which  it  receives  its  name  "  Arroyo  Seco." 

There  are  five  reservoir  sites  on  the  stream  and  its  tributaries,  of  more  or  less  value  as 
possible  storage  reservoirs,  that  have  already  been  surveyed. 

This  portion  of  the  range  undoubtedly  receives  as  great  rainfall  as  any  other  locality  in 
this  region,  and  it  is  estimated  that  the  average  annual  precipitation  is  from  30  to  %  inches 
and  falls  ahnost  entirely  in  the  form  of  rain. 

ARROYO  SECO  KEAR  SOLESAS,  OAL. 

The  original  gaging  station  on  this  stream  was  established  by  W.  W.  Cockins,  jr.,  in 
December,  1900,  at  Foster's  ranch,  near  Piney,  Cal.  High  water  of  January,  1901 ,  enlarged 
an  old  side  channel,  dividing  the  stream  into  two  channels.  The  gaging  station  was  then 
removed  to  Pettitt's  ranch,  4  miles  below  the  old  station. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  The  right  bank  is  low, 
wooded,  and  subject  to  overflow.  The  left  bank  is  high,  rocky,  and  not  subject  to  overflow. 
The  bed  of  the  stream  is  composed  of  gravel  and  is  not  subject  to  much  change. 

Dischai^ge  measurements  are  made  by  means  of  a  cable  and  ear.  The  initial  point  for 
soundings  is  on  the  left  bank. 
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ITie  gage  rod  is  in  two  sections.  The  low-water  section  is  placed  400  feet  above  the  cable 
on  the  right  bank;  the  high-water  section  is  fastened  to  a  sycamore  tree  above  the  cable  and 
about  250  feet  from  the  right  bank  of  the  low-water  channel.  During  1905  the  gage  was 
read  by  Mrs.  Charies  Petti tt.  Th  e  bench  mark  is  a  spike  in  the  tree  to  which  the  high-water 
section  of  the  gage  is  fastened;  elevation,  15.00  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  100, 
and  134  of  the  United  States  Geological  Survey. 

Discharge  meaavremenis  of  Arroyo  Seco  River  near  Soledad,  CoZ.,  in  1905. 


Date. 


Hydrographer. 


January  31 "^La  Ruo  and  Pcttltt. 

February  2 '  Charles  Pettitt 

Febma  ry  3 do 

February  5 do 

February  16 do 

February  17 do 

March  11 do 

March  13 do 

March  16 do 

Manh  17 do 

March  19 do 

March  29 ,...do 

..do 

..do 

..do 

..do 

..do 

..do :. 

..do 


April  9 

April  16 

April  19 

April  29 ... . 

May  7 

May  8 

May  28 

June  4 do 

June  12 do 

June  18 ' do 

Do [ do 

June  24 1 do 

July  3 do 

July  9 .-..do 

July  15 do 


July  23.... 
July  29.... 
August  6 . . 
August  10. 


.do. 
.do. 
.do. 
.do. 


Width. 

Feet. 
122 
130 
124 
125 
125 
133 
120 
133 
128 
128 
133 
125 
123 
123 
123 
122 
130 
125 
123 
123 
122 
122 
48 
43 
41 
40 
38 
35 
36 
34 
27 


Area  of 
section. 


Mean 
velocity. 


Oan 

height. 


Sq.ft. 
123 
410 
281 
254 
212 
423 
135 
484 
327 
288 
455 
248 
158 
150 
151 
117 
351 
241 
107 
113 
95 
89 
63 
54 
49 
46 
42 
39 
37 
35 
24 


Ft.per  sec. 

1.04 

3.84 

3.05 

3.06 

2.29 

4.32 

1.05 

4.65 

4.02 

2.91 

4.90 

2.36 

1.57 

1.40 

1.59 

1.07 

3.75 

2.86 

1.15 

1.03 

.82 

.76 

1.24 

1.00 

.80 

.61 

.57 

.54 

.43 

.37 

.33 


F^et. 
5.91 
8.80 
7.50 
7.35 
6.82 
8.95 
5.90  , 
10.05 
8.00 
7.50 
9.30 
7.(» 
6.10 
6.09 
6.16 
5.95 
8.30 
7.12 
5.93  I 
5.83  I 
5.75 
5.70 
5.70  I 
5.62  ' 
5.55 
5.48  I 
5.45  I 
5.42 
5.40 
5.38  ! 
6.33 


Dis- 
chai^. 

See.-ft. 

128 

1,574 

856 

778 

486 

1,829 

142 

2,253 

1.315 

838 

2,233 

585 

248 

210 

240 

125 

1,317 

689 

123 

116 

78 

68 

78 

54 

39 

28 

24 

21 

16 

13 

8 
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DaUy  gage  height ^  in  feet,  of  Arroyo  Seco  River  near  Soledady  Cal.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

6.15 
6.1 
6.05 
6.0 
6.0 
6.0 
5.95 
5.9 
5.9 
5.9 
5.9 
6.55 
10.1 
7.85 
7.5 
8.0 
7.6 
7.3 
9.1 
7.6 
7.35 
7.1 
6.9 
6.75 
6.7 
6.65 
6.55 
6.5 
7.5 
6.65 
6.6 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.1 

5.9 

5.8 

5.75 

5.7 

5.7 

5.65 

5.6 

5.8 

6.0 

5.9 

5.8 

5.8 

5.9 

5.9 

6.95 

6.3 

6.1 

6.2 

6.1 

6.5 

6.2 

6.1 

6.05 

6.1 

6.0 

6.0 

6.0 

5.95 

5.9 

5.9 

8.4 

8.6 

7.45 

7.4 

7.35 

7.2 

7.0 

6.8 

6.65 

6.55 

6.45 

6.35 

6.3 

6.25 

6.2 

6.8 

8.5 

7.45 

7.05 

6.9 

6.6 

6.5 

6.4 

6.35 

6.3 

6.2.5 

6.2 

6.2 

6.5 

6.45 

6.4 

6.35 

6.3 

6.25 

6.25 

6.2 

6.1 

6.15 

6.1 

6.1 

6.1 

6.1 

6.05 

6.1 

6.05 

6.0 

6.2 

6.1 

6.05 

6.05 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

5.95 

5.95 

5.9 

6.55 

6.2 

6.05 

6.0 

6.0 

7.9 

7.2 

6.8 

6.6 

6.45 

6.4 

6.3 

6.2 

6.2 

6.15 

6.1 

6.1 

6.05 

6.05 

6.0 

6.0 

5.9.5 

5.9 

.5.9 

5.95 

5.95 

5.95 

5.9 

5.9 

5.85 

5.85 

5.85 

5.8 

5.85 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.75 

5.75 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.65 

5.65 

.5.65 

5.6 

.5.6 

5.6 

.5.6 

5.6 

5.6 



5.6 

5.55 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.46 

.5.45 

5.45 

5.45 

5.45 

.5.45 

5.45 

5.45 

5.45 

5.4 

5.4 

5.4 

5.4 

,5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5^4 

5.4 

5.4 

5.4 

5.35 

5.a5 

5.35 

5.35 

5.a5 

5.a5 

.5.35 

5.35 

5.3.5 

5.3 

.5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

.5.3 

5.3 

5.3 

5.25 

5.25 

5.25 

5.25 

5.2.5 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

.5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.25 

5.25 

5.25 

5.25 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.25 

5.25 

5.25 

5.25 

5.25 

.5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.25 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.3 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.35 

5.a5 

5.35 

5.35 

5.a5 

5.35 

5.35 

5.35 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.5 

5.65 

5.5 

5.5 

5.75 

5.6 

5.9 

5.65 

2 

5.6 

3  

5  55 

4 

5  5 

5 

5.5 

6 

5.5 

7 

5.5 

8        

5.5 

9 

5.5 

10 

5.5 

11 

5.5' 

12 

5.5 

13        

5.5 

14 

5.5 

15 

5.5 

16 

.5.5 

17 

5.5 

18 

5.55 

19 

5.6 

20 

5.6 

21 

5.6 

22       

5.6 

23 

5.6 

24 

5.55 

25 

5.55 

26 

5.5 

27        

5.6 

28 

5.5 

29 

5.55 

30 

31 

5.5 
5.6 

Station  rating  table  for  Arroyo  Seco  River  near  Sciedad,  Col.,  from  January  1  to  December  31 , 

1905. 


Gage 
height. 


Feet. 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 


Discharge. 

Gage 
height. 

Second-feel. 

Feet. 

2 

6.30 

6 

6.40 

15 

6.  .50 

30 

6.60 

50 

6.70 

70 

6.80 

95 

6.90 

125 

7.00 

155 

7.10 

190 

7.20 

225 

7.30 

Discharge. 

Gage 
height. 

Second-feel. 

Feet. 

2a5 

7.40 

30.5 

7.50 

3A5 

7.60 

.390 

7.70 

435 

7.80 

480 

7.90 

530 

8.00 

580 

8.20 

635 

8.40 

690 

8.00 

745 

8.80 

Discharge. 

Gage 
height. 

Discharge. 

Second-feel. 

Feet. 

Second-feel. 

800 

9.00 

\          1.900 

860 

9.20 

2,060 

920 

9.40 

2,225 

980 

9.60 

2,400 

1,045 

9.80 

2.  .580 

1,110 

10.00 

2,760 

1,175 

10.20 

2,945 

1,310 

10.40 

3.135 

1,450 

1,595 

1,745 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  31  discharge 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  5.3  feet  and  9.5  feet. 
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EstimaUd  monthly  discharge  of  Arroyo  Seco  River  near  Soledad,  Col.  ^  for  1905 
[  Drainage  area,  215  square  miles.] 


Month 


Dischfl 

irge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth 
in  inches. 

555 

50 

160 

0,838 

0.744 

0.858 

1,595 

225 

556 

30,880 

2.59 

2.70 

2,850 

125 

586 

36,030 

2.73 

3.15 

345 

140 

202 

12,030 

.940 

1.05 

1,110 

110 

246 

15,130 

1.14 

1.31 

110 

50 

75.6 

4,490 

.352 

.393 

50 

15 

22.8 

1,402 

.106 

.122 

15 

4 

8.6 

529 

.(MO 

.016 

4 

2 

2.3 

137 

.011 

.012 

10 

4 

6.1 

375 

.028 

.032 

125 

10 

22.4 

1,333 

.104 

.116 

60 

30 

36.5 

2,245 

.170 

.196 

2,850 

2 

160 

114,400 

.746 

9.98 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


MISCELiLulNEOUS  MEASUREMENTS  IN  SOUTHERN  CALIFORNIA. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  Riverside  and 
San  Diego  counties  during  1905: 

CotUmwood  Creek  near  Jamul,  Col. — This  stream  rises  in  the  Coast  Range  in  the  south- 
eastern part  of  San  Diego  County,  and  flowing  in  a  southwesterly  direction  discharges  int<x 
Tiajuana  River  below  the  California-Mexico  boundary  line.  The  following  discharge 
measurements  were  made  at  the  Barrett  Dam.  The  gage  is  a  2-by-4  inch  vertical  timber 
painted  white  and  graduated  to  feet  and  hundredths.  It  is  nailed  to  the  timber  wall  on 
the  left  bank  of  the  stream  at  the  concrete  dam.  No  bench  mark  was  established,  as  the 
zero  of  the  rod  is  set  level  with  the  top  of  the  concrete  dam. 

November  18:  Width,  2.7  feet;  area,  0.5  square  foot;  mean  velocity,  1.00  foot  per  sec- 
ond; discharge,  0.5  second-foot. 

December  14:  Width,  5  feet;  area,  1.6  square  feet;  mean  velocity,  0.69  foot  per  sec- 
ond; gage  height,  0.05  foot;  discharge,  1.1  second-feet. 

Temecula  Creek  near  TemecuLaj  Ccd. — ^This  creek  rises  in  the  Coast  Range  in  the  south- 
eastern part  of  Riverside  County,  and  flowing  in  a  southwesterly  direction  discharges  into 
the  Pacific  Ocean  near  Oceanside,  Cal.  The  following  discharge  measurements  were  made 
on  this  stream  during  1905: 

At  Pauba  dam  site,  12  miles  above  Temecula,  Cal.,  November  14:  Width,  7.5  feet; 
area,  2  square  feet;  mean  velocity,  1.25  feet  per  second;  discharge,  2.5  second-feet. 

At  Temecula  Bridge,  1  mile  below  Temecula,  Cal.,  November  14:  Width,  11  feet;  area, 
5.4  square  feet;  mean  velocity,  1.07  feet  per  second;  gage  height,  3.10  feet;  discharge,  5.8 
second-feet. 

December  30:  Width,  9  feet;  area,  3.5  square  feet;  mean  velocity,  1.32  feet  per  second; 
gage  height,  2.98  feet;  discharge,  4.6  second-feet. 

A  gage  was  placed  on  the  Temecula  Bridge  consisting  of  a  2-by-6  inch  vertical  timber, 
graduated  to  feet  and  hundredths.  It  is  fastened  to  the  downstream  pier  near  the  right 
bank  of  the  stream.     No  bench  mark  was  established. 

San  Diego  River  near  Lakeside,  Cal. — This  stream  rises  in  the  Coast  Range  in  the  eastern 
part  of  San  Diego  County,  and  flowing  in  a  southwesterly  direction  discharges  in  the  Pacific 
Ocean  near  San  Diego,  Cal.  A  measurement  was  made  at  the  concrete  dam  of  the  San 
Diego  Flume  Company,  at  the  head  of  that  company's  flume. 
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November  23:  Width,  6  feet;  area,  1.0  square  foot;  mean  velocity,  1.90  feet  per  second; 
dischai^e,  1.9  second-feet. 

Santa  Ysabel  River  near  San  Pa^qualy  Col. — This  stream  rises  in  the  eastern  part  of  San 
Diego  County,  and  flowing  in  a  southwesterly  direction  discharges  into  the  Pacific  Ocean 
near  Del  Mar,  Cal.  The  lower  portion  of  this  river  is  known  as  the  San  Dieguito  River, 
The  following  measurements  were  made  during  1905  at  the  upper  end  of  the  San  Pasqual 
Valley.  The  gage  consists  of  a  2-by-4  inch  inclined  timber,  graduated  to  feet  and  hun- 
dredths, and  bolted  to  a  large  granite  bowlder  on  the  left  bank  of  the  stream.  The  bench 
mark  is  on  top  of  the  bowlder  to  which  the  gage  is  bolted.  It  is  marked  with  a  circle  of 
white  paint.    Its  elevation  is  11.66  feet  above  the  ssero  of  the  gage. 

November  21:  Width,  5  feet;  area,  2.2  square  feet;  mean  velocity,  2.05  feet  per  sec- 
ond; discharge,  4.5  second-feet. 

November  28:  Width,  83  feet;  area,  24  square  feet;  mean  velocity,  1.70  feet  per  sec- 
ond; gage  height,  3.72  feet;  dischai^,  41  second-feet. 

December  21:  Width,  24  feet;  area,  7.2  square  feet;  mean  velocity,  1.44  feet  per  sec- 
ond; gage  height,  3.55  feet;  discharge,  10.4  second-feet. 

Sweetwater  River  near  DescansOj  Cal. — This  stream  rises  in  the  southeastern  part  of  San 
Diego  County,  and  flowing  in  a  southwesterly  direction  discharges  into  San  Diego  Bay  near 
National  City.  The  following  measurements  were  made  during  1905,  1  mile  below  Des- 
canso.  The  gage  is  a  2-by-6  inch  vertical  timber,  graduated  to  feet  and  hundredths.  It  is 
bolted  to  a  granite  bowlder  on  the  left  bank  of  the  stream.  The  bench  mark  is  the  highest 
point  on  the  lai^  bowlder  to  which  the  gage  is  fastened.  It  is  marked  with  a  circle  of 
white  paint,  and  its  elevation  is  5  feet  above  the  zero  of  the  gage. 

September  11:  Measured  by  Weir;  discharge,  0.37  second-foot. 

November  21:  Width,  3  feet;  area,  0.9  square  foot;  mean  velocity,  1.22  feet  per  sec- 
ond; gage  height,  3.54  feet;  discharge,  1.1  second-feet. 

December  10:  Width,  6  feet;  area,  1.9  square  feet;  mean  velocity,  1.35  feet  per  sec- 
ond; gage  height,  3.62  feet;  dischai^,  2.5  second-feet. 

SAN    FRANCISCO  BAY   DRAINAGE   BASIN. 

GENERAL  FEATURES. 

Sacramento  River,  rising  in  northern  California  and  flowing  south,  and  San  Joaquin 
River,  rising  in  the  southern  Sierras  and  flowing  north,  drain  the  western  slope  of  the  Sierra 
Nevada  and  the  eastern  slope  of  the  Coast  Range  north  of  San  Francisco.  They  meet  near 
Suisun  Bay,  finally  discharging  their  waters  into  the  Pacific  Ocean  through  San  Francisco 
Bay. 

SACRAMENTO   RIVER. 

DESCIIIPT^'ION  OF  RIVER. 

Sacramento  River  is  the  principal  river  of  California,  and  drains  all  of  the  territory  south 
ef  Mount  Shasta  and  between  the  Coast  Range  and  Trinity  Range  on  the  west  and  the 
Sierra  Nevadas  on  the  east.  The  portion  of  the  drainage  basin  above  the  gaging  station 
which  is  located  near  Red  Bluff,  Cal.,  extends  from  the  Trinity  Mountains  on  the  west  to 
Warner  Mountains  near  the  California-Nevada  State  line  on  the  east.  The  watershed  on 
the  west  from  the  Trinity  Mountains  is  comparatively  narrow,  being  only  from  10  to  35 
miles  in  width,  and  furnishes  a  very  small  proportion  of  the  discharge  of  this  river,  but  from 
the  east  Pit  River,  which  is  the  most  important  tributary,  drains  a  large  area  extending  about 
120  miles  east  from  the  Sacramento  River  and  between  Mount  Shasta  on  the  north  and 
Lassen  Peak  on  the  south.  The  greater  portion  of  this  basin  is  composed  of  lava,  and  shows 
other  evidences  of  volcanic  activity,  such  as  volcanic  cones  and  craters.  Nearly  all  the 
streams  tributary  to  Pit  River  have  their  origin  in  lai^  springs,  many  of  which  discharge 
several  hundred  second-feet.    The  most  important  tributary  of  the  Pit  is  the  McCloud 
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River,  draining  the  southeastern  slope  of  Mount  Shasta.  It  derives  its  waters  principally 
from  the  melting  of  the  snow  on  the  high  elevations  of  this  mountain.  The  western  portion 
of  the  watershed  extending  along  the  Trinity  Range  is  well  timbered,  as  is  also  that  portion 
of  the  drainage  area  in  the  Sierra  Nevadas  lying  between  Mount  Shasta  and  Lassen  Peak. 
Farther  east,  however,  there  is  little  or  no  forest  covering,  and  the  country  is  used  exten- 
sively for  pasturage.  The  rainfall  is  very  unequally  distributed,  varying  from  less  than  10 
inches  in  the  eastern  portion  of  the  basin  to  50  inches  along  the  northern  and  western  por- 
tion. Below  the  gaging  station  the  river  enters  the  Sacramento  Valley,  through  which  it 
flows  on  a  comparatively  light  grade  until  it  reaches  Suisun  Bay.  During  the  winter 
months,  when  the  Sacramento  and  its  tributaries  are  in  flood,  lai^  areas  of  the  Sacramento 
Valley  are  overflowed.  The  floods  which  occur  in  the  latter  part  of  the  rainy  season,  and 
after  these  large  overflow  areas  or  basins  are  filled,  cause  great  damage  in  the  lower  portion 
of  the  valley. 

SACRAMENTO  RIVER  NEAR  RED  BLitTPF,  CAL.. 

The  gaging  station  at  Jellys  Ferry,  which  is  located  about  12  miles  above  the  town  of  Red 
Bluff,  was  established  April  30, 1895.  The  right  bank  of  the  river  is  high,  but  the  left  bank 
is  liable  to  overflow  when  the  river  rises  above  the  25-foot  mark.  The  river  has  been 
known  to  reach  the  35-foot  mark.  Because  of  the  liability  to  overflow  it  was  deemed  advis- 
able to  select  a  new  gaging  station,  where  the  water  at  flood  stage  could  be  more  confined. 
A  point  in  Iron  Canyon,  where  the  river  had  been  gaged  by  the  State  engineering  depart- 
ment in  1879  and  by  commissioner  of  public  works  in  1893-94,  was  chosen  as  a  new  gaging 
station. 

The  river  at  this  point  in  lower  portion  of  Iron  Canyon,  4  miles  above  Red  Bluff,  has  a 
direct  course  for  2  or  3  miles.  The*width  between  banks  at  low  water  is  about  500  feet. 
The  depth  of  water  at  low  stages  averages  6  feet,  with  a  maximum  depth  of  9  feet.  The 
banks  are  steep  and  firm.  The  river  flows  in  a  bed  of  coarse  gravel  and  cobbles,  with  her* 
and  there  a  small  bowlder.     The  bed  rock  is  lava. 

Discharge  measurements  are  made  from  a  cable  600  feet  in  span,  which  is  anchored  in  tho 
lava  rock  which  forms  the  wall  of  the  canyon. 

The  river  stage  rod  used  by  commissioner  of  public  works  was  still  in  place,  and  has  been 
used  in  making  river  height  observations  sinc^  January  28,  1902,  the  date  upon  which  the 
observations  were  begun.  A  second  sot  of  gage  rods  were  placed  on  the  right  bank  3,200 
feet  below  the  gaging  station  JanuaVy  1,  1904,  as  no  observer  could  be  obtained  to  continue 
readings  of  the  station  gage.  By  synchronous  readings  of  tho  lower  gages  and  the  station 
gage  the  actual  readings  for  this  lower  gage  have  been  converted  into  equivalent  readings  for 
the  station  gago.  On  September  28,  1904,  it  was  necessary  to  move  the  lower  gage  rods  to 
tliA  loft  bank  about  4,000  feet  b;'low  the  gaging  station.  The  actual  readings  of  this  set  of 
gage  r:>ds  have  also  boon  converted  intooquivalont  readings  for  the  station  gage.  During 
1905  the  gago  was  road  twice  each  day  by  Fred  Weeks.  All  reported  gage  heights  are  those 
detomiinod  for  tlie  station  gago.  Bench  marks  were  oatablishod  as  follows:  (1)  A  nail  in 
the  crotch  of  sycamore  tree  to  which  tlio  third  section  of  the  gage  is  fastened;  elevation, 
8.355  foot.  (2)  Point  of  rock  marked  with  heavy  ring  of  white  paint  7.1  feet  south  of  eye- 
bolt  on  loft  bank;  elevation,  47.75  feet.  (3)  A  point  marked  with  ring  of  white  paint  45 
feet  north  of  10-foot  mark  on  cable;  elevation  38.01  feet.  (4)  Eye-bolt  on  left  bank;  eleva- 
tion 44.80  feet.  (5)  Point  on  rock  under  left  cable  support  marked  with  circle  of  white 
paint;  oleivation,  27.59  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  100, 
and  134  of  the  United  States  Geological  Survey. 


Digitized  by 


Google 


SACRAMENTO   RIVER.  129 

Discharge  measuremeTUs  of  Sacramento  River  near  Red  Bluff ,  Cal.f  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

height. 

Dis- 
charge. 

Augusts. 

Peterson  and  Lee 

Feet. 
448 
497 

Sq.ft. 
3,520 
3,404 

Ft.  per  sec. 
1.48 
L48 

Feet. 
1.49 
1.34 

Sec.-ft. 
5,208 

August  30 

C.H.Lee 

5,043 

DaHy  gage  height ^  in  feet,  of  Sacramento  River  near  Red  Bluff,  Cal.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

7.2 
6.15 
4.8 
4.7 
4.3 
4.0 
3.75 
3.65 
3.45 
3.35 
3.2 
3.1 
3.85 
14.35 
9.8 
9.5 
7.95 
6.85 
7.3 
7.05 
9.2 
14.3 
20.3 
15.55 
15.45 
12. 75 
9.8 
8.95 
7.5 
6.85 
6.55 

8.9 
15.85 
13.3 
11.35 
10.15 
8.95 
8.15 
7.4 
6.8 
6.4 
8.0 
5.55 
.5.2 
4.9 
4.75 
4.55 
4.5.5 
4.5 
5.25 
8.2 
7.95 
7.2 
6.6 
6.0 
5.7 
5.45 
5.3 
'  5.0 

4.85 
4.75 
4.6 
4.55 
4.5 
4.4 
4.3 
4.2 
4.15 
4.05 
4.05 
4.9 
10.25 
13.55 
11.15 
10.7 
/9.7 
8.25 
11.4 
10.3 
11.1 
11.2 
9.0 
9.8 
8.45 
9.0 
8.9 
8.2 
15.5 
9.85 
8.7 

8.05 

7.8 

7.55 

7.1 

6.8 

6.45 

6.25 

5.95 

5.75 

.5.45 

5.25 

5.0 

4.85 

4.75 

4.7 

5.45 

4.a5 

4.75 

5.2 

5.0 

4.85 

4.7 

4.55 

4.4 

4.4 

4.4 

4.3 

4.15 

4.05 

4.0 

4.a5 

4.3 

4.1 

3.9 

3.7 

3.7 

4.1 

5.5 

4.95 

4.8 

3.85 

4.15 

4.15 

3.9 

3.85 

3.85 

4.0 

3.85 

3.75 

3.6 

3.5 

3.4 

3.35 

3.3 

3.2 

3.2 

3.2 

3.2 

3.2 

3. 15 

3.05 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.85 

2.9 

2.85 

2.85 

2.7 

2.7 

2.65 

2.6 

2.55 

2.5 

2.4 

2.35 

2.35 

2.3 

2.3 

2.25 

2.25 

2.2 

2.25 

2.2 

2.1 

2.0 

2.0 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

L8 

L75 

1.75 
1.75 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.55 

1.55 

1.55 

1.5.') 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

L45 

1.45 

1.45 

L45 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

L2.5 

1.2.5 

1.25 

1.25 

1.2.5 

1.2.5 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

L25 

1.25 

1.25 

1.25 

1.25 

L25 

1.25 

1.2.5 

1.25 

1.25 

1.25 

1.25 

1.2.5 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

L25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

L3 

1.25 

L3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
L4 
L4 
1.4 
1.4 

1.45 
1.45 
1.45 
L45 
1.45 
1.45 
1.45 
1.45 
1.55 
1.55 
1.55 
.1.55 
1.55 
1.55 
1.5.5 
1.6 
1.7 
1.8 
1.95 

1.76 

2 

1.55 

3 

1.55 

4 

1.65 

5 

1.65 

6 

1.55 

7 

1.65 

8 

1.65 

9 

1.65 

10 

1.65 

11 , 

1.65 

12 

1.56 

13 

1.7 

14 

1.55 

15 

1.56 

16 

17 

1.56 
1.7 

18 

19 

20 

21 

22 

1.8 
2.1 
2.1 
1.9 
1.7 

23 

1.'v5 

24 

1.55 

25 

1.55 

26 

27 

1.55 
1.7 

28 

1.7 

29 

1.9 

30 

1.8 

31 

1.9 
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Station  rating  table  for  Sacramento  River  near  Red  Bluffs  CaL.^  from  January  i,  1904,  to 

December  31,1905. 


Gage 
height. 

Discharge. 

Gaee 
height. 

Discharge. 

Gaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

4,450 

3.10 

10,380 

5.40 

18,700 

9.00 

37,180 

1.10 

4,690 

3.20 

10,710 

5.60 

19,500 

9.80 

38,140 

1.20 

4,930 

3.30 

11,040 

5.80 

20,300 

10.00 

39,100 

1.30 

5,170 

3.40 

11,370 

6.00 

21,100 

10.50 

,    41,600 

1.40 

5,410 

3.50 

11,700 

6.20 

21,»40 

11.00 

44,200 

1.60 

5,650 

3.60 

12,040 

6.40 

22,780 

11.50 

46,900 

1.60 

5,920 

3.70 

12,380 

6.60 

23,620 

12.00 

49.700 

1.70 

6,190 

3.80 

12,720 

6.80 

24,460 

12.50 

52,600 

1.80 

6,460 

3.90 

13,060 

7.00 

25.300 

13.00 

55,600 

1.90 

6,730 

4.00 

13,400 

7.20 

26,180 

13.50 

58,600 

2.00 

7,000 

4.10 

13,760 

7.40 

27,060 

14.00 

61,700 

2.10 

7,300 

4.20 

14,120 

7.60 

27,940 

14.50 

64,900 

2.20 

7,600 

4.30 

14,480 

7.80 

28,820 

15.00 

68,200 

2.30 

7,900 

4.40 

14,840 

8.00 

29,700 

16.00 

75.100 

2.40 

8,200 

4.50 

15,200 

8.20 

30,620 

1      17.00 

82,200 

2.50 

8,500 

4.60 

15,580 

8.40 

31,540 

18.00 

89,700 

2.60 

8,810 

4.70 

15,960 

8.60 

32,460 

19.00 

97.600 

2.70 

9,120 

4.80 

16,340 

8.80 

33,380 

20.00 

105,900 

2.80 

9,430 

4.90 

16,720 

9.00 

34,300 

2.90 

9,740 

5.00 

17,100 

9.20 

35,260 

3.00 

10,050 

5.20 

17,900 

9.40 

36,220 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1902-1905.    It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Sacramento  River  near  Red  Muff,  Cal.,  for  1905. 
(Drainage  area.  9,295  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum.       Mean. 


108,500 
74,050 
71,600 
29,930 
19,100 
10,050 
6,865 
5,  .530 
5,170 
5,170 
6,865 
7,300 


108.500 


10,380 
15,200 
13,580 
13,400 
10,220 
6,865 
5,530 
5,050 
5,050 
5,a50 
5,170 
5,785 


5,050 


31,830 
26,800 
30,920 
18,680 
12,750 
8,623 
6,075 
5,251 
5,062 
5,155 
5.616 
6,100 


1.3,570 


Total  in 
acre-feet. 


1,957,000 

1,488,000 

1,901.000 

1,112,000 

784,000 

513, 100 

373,500 

322,900 

301,200 

317,000 

334.200 

375, 100 


9,779,000 


Run-off. 


Second-feet  I    ri«.^#»i 


3.42 
2.88 
3.33 
2.01 
1.3? 
.928 
.654 
.565 
.545 
.555 
.604 
.656 


1.46 


3.94 

3.00 

3.84 

2.24 

1.58 

1.01 

.754 

.651 

.608 

.640 

.674 

.756 


19.72 
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SACRAMENTO   RIVER  AT  SACRAMENTO,  CAIi. 

The  following  gage  heights  were  observed  at  this  station  during  1905: 

DaUy  gage  height ^  in  feet y  cf  Sacramenio  River  ai  Sacramento  j  Cal.f  for  1905, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

18.5 
18.0 
17.7 
18.1 
18.4 
18.4 
18.2 
18.1 
18.0 
17.8 
17.5 
17.1 
16.7 
16.7 
17.4 
18.0 
18.2 
18.5 
18.8 
19.0 
19.0 
20.0 
20.5 
20.2 
20.4 
20.5 
20.7 
20.8 
20.8 
20.9 
20.9 

20.9 
21.6 
21.8 
21.8 
21.9 
22.0 
21.9 
21.9 
21.8 
21.8 
21.6 
21.4 
21.2 
20.9 
20.8 
20.5 
20.4 
20.4 

20.4 
20.4 
20.2 
20.1 
20.0 
20.0 
20.0 
20.0 
19.9 



19.7 
19.7 
19.6 
19.6 
19.5 
19.4 
19.3 
19.0 
18.8 
18.7 
18.2 
18.1 
18.0 
18.9 
18.9 
19.0 
19.2 
19.4 
20.1 
21.0 
20.8 
21.1 
21.0 
21.2 
21.2 
21.3 
21.7 
21.6 
21.8 
21.8 
21.9 

21.8 
21.8 
21.7 
21.7 
21.6 
21.5 
21.5 
21.5 
21.6 
21.6 
21.2 
21.0 
20.9 
20.8 
20.7 
20.6 
20.6 
20.2 
20.4 
20.3 
20.2 
20.0 
19.9 
19.8 
19.7 
19.8 
20.1 
20.0 
19.9 
19.8 

19.6 
19.8 
19.6 
19.6 
19.0 
18.9 
19.0 
19.0 
19.0 
19.3 
18.9 
18.8 
18.5 
18.5 
18.6 
18.8 
19.3 
18.9 
18.9 
18.9 
18.8 
18.8 
18.6 
18.5 
18.0 
17.9 
18.0 
17.9 
17.8 
17.7 
17.5 

17.4 
17.3 
17.2 
17.0 
16.9 
16.4 
16.3 
16.2 
16.1 
16.0 
16.0 
16.0 
15.9 
15.8 
15.4 
15.1 
15.0 
14.7 
14.5 
14.0 
13.8 
13.6 
13.3 
13.0 
12.7 
12.4 
12.0 
11.9 
11.8 
11.6 

11.4 

2 

11  2 

3 

11.0 

4 

10.9 

5 

10.8 

6 

10  7 

7 

10.6 

8 

10.5 

9 

10.4 

10 

10.3 

11 

10.0 

12 

9.0 

13 

9.8 

14 

9.7 

15 

9.7 

16 

9.6 

17 

9.5 

18 

9.4 

19 

9.3 

20 

9.2 

21 

9  1 

22 

9  0 

23 

8  9 

24 

8.8 

25 

a7 

26 

8.6 

27 

8.4 

28 

8.2 

29 

8.2 

30 

31 

MISCELLANEOUS  MEASUREMENTS  IN  SACRAMENTO  RIVER  DRAINAGE 

BASIN. 

Sacramento  River  at  Baird  Station,  on  Southern  Pacific  RaUvoay,  Gregory  post-office,  Cat. — 
A  measurement  of  this  stream  was  made  August  28,  1905,  from  wagon  bridge  by  W.  B. 
Clapp. 

Width,  116  feet;  area,  308  square  feet;  mean  velocity,  1.14  feet  per  second;  discharge, 
352  second-feet. 

Clear  Creek  near  Stella  post-office,  Cat. — ^A  measurement  was  made  of  this  stream  August 
26,  1905,  500  feet  above  mouth  of  Brandy  Creek  by  W.  B.  Clapp. 

Width,  28  feet;  area,  31  square  feet;  mean  velocity,  1.26  feet  per  second;  discharge, 
39  second-feet. 

North  Fork  Cottonwood  Creek  near  Qas  Point,  Cat. — A  measurement  of  this  stream  was 
made  August  28,  1905,  40  feet  below  the  highway  bridge  above  the  junction  of  the  North 
and  Middle  forks  by  C.  H.  Lee.  Several  diversions  are  made  above  the  point  of  meas- 
urement; their  total  discharge  is  reported  to  be  about  8  second-feet. 

Width,  15.5  feet;  area,  9.0  square  feet;  mean  velocity,  0.66  foot  per  second;  discharge, 
5.9  second-feet. 
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Middle  Fork  CotUmwood  Creek  near  Gas  Pointy  Col. — A  measurement  of  this  stream  was 
made  August  28,  1905,  300  feet  above  its  junction  with  the  North  Fork  by  C.  H.  Lee. 
Three  small  diversions  are  made  above  the  point  of  measurement. 

Width,  35  feet;  area,  11.3  square  feet;  mean  velocity,  0.81  foot  per  second;  discharge, 
9.1  second-feet. 

Pit  River  near  Copper  City,  Cal. — This  stream  is  the  largest  tributary  of  the  Sacramento 
River,  joining  it  about  11  miles  north  of  Redding,  Cal.  It  has  a  well-sustained  summer 
flow.  A  measurement  of  this  stream  was  made  August  25,  1905,  by  C.  H.  Lee  from  the 
downstream  side  of  the  Delamar  Mining  Company's  toll  bridge  above  the  mouth  of 
Squaw  Creek. 

Width,  135  feet;  area,  465  square  feet;  mean  velocity,  6.68  feet  per  second;  discharge, 
3,107  second-feet. 

Squaw  Creek  near  Copper  City,  Cal. — A  measurement  of  this  stream  was  made  500  feet 
below  bridge  near  Copper  City  by  C.  H.  Lee  on  August  26, 1905. 

Width,  39  feet;  area,  95  square  feet;  mean  velocity,  0.21  foot  per  second;  discharge^ 
20  second-feet. 

Cow  Creek  {above  Clover  Creek)  at  MiUmUe,  Cal. — A  measurement  of  this  stream  was 
made  August  26,  1905,  at  the  highway  bridge  south  of  Millville  by  C.  H.  Lee. 

Width,  39.2  feet;  area,  35  square  fe-et;  mean  velocity,  1.75  feet  per  second;  discharge, 
61  second-feet. 

Clover  Creek  at  Millville,  Cal. — A  measurement  of  this  stream  was  made  August  26, 
1905,  about  500  feet  below  the  highway  bridge  above  its  junction  with  Cow  Creek  by 
C.  H.  Lee. 

Width,  15  feet;  area,  7.8  square  feet;  mean  velocity,  0.40  foot  per  sex;ond;  discharge, 
3.1  second-feet. 

Clover  Creek  ditch. — A  measurement  of  this  ditch  was  made  on  August  27,  1905,  in  flume 
at  its  heading,  3  miles  above  Millville  by  C.  H.  Lee. 

Width,  2.15  feet;  area,  1.8  square  feet;  mean  velocity,  1.33  feet  per  second;  discha^, 

2.4  second-feet.    This  water  is  diverted  from  Clover  Creek. 

Little  Cow  Creek  near  Palocedro,  Cal. — A  measurement  of  this  stream  was  mad^  on 
August  27,  1905,  800  feet  downstream  from  the  highway  bridge  east  of  Palocedro  by 
C.  H.  Lee.    There  are  several  small  diversions  from  this  stream  above  this  point. 

Width,  11.2  feet;  area,  9.0  square  feet;  mean  velocity,  0.50  foot  per  second;  dischaige, 

4.5  second-feet. 

Cow  Creek  near  Palocedro,  Cal. — A  measurement  of  this  stream  was  made  August  27, 
1905,  150  feet  below  its  junction  with  Little  Cow  Creek  by  C.  H.  Lee. 

Width,  41.5  feet;  area,  58  square  feet;  mean  v^elocity,  1.05  feet  per  second;  discharge, 
61  second-feet. 

Battle  Creek  near  Balls  Ferry,  Cal. — This  stream  is  an  important  tributary  of  tho-Secra- 
mento  River.  A  measurenient  was  made  August  29,  1905,  at  a  point  about  2  miles  above 
the  wagon  bridge  on  main  road  from  Red  Bluff  to  Balls  Ferry  by  C.  H.  Lee. 

Width,  88  feet;  area,  171  square  feet;  mean  velocity,  1.92  feet  per  second;  discharge, 
329  second-feet. 

Mill  ditch  near  Balls  Ferry,  Cal.— This  ditch  heads  in  Battle  Creek  H  miles  ^bove  the 
wagon  bridge  on  the  main  road  from  Red  Bluff  to  Balls  Ferry.  A  measurement  was  made 
August  29,  1905,  IJ  miles  l)elow  head  of  ditch,  by  C.  H.  Lee. 

Width,  22  feet;  area,  19.3  square  feet;  mean  velocity,  1.33  feet  per  second;  discharge,  26 
second-feet. 

Antelope  Creek  near  Red  Bluf,  Cal. — A  measurement  of  this  stream  was  mad6  August 
31 ,  1905,  600  feet  above  the  Antelope  Creek  and  Red  Bluff  W^ater  Company's  dam,  about 
8  miles  east  of  Red  Bluff,  by  C.  H.  Lee. 

Width,  36  feet;  area,  83  square  feet;  mean  velocity,  0.54  foot  per  second,*' -dischaige, 45 
second-feet. 

Mill  Creek  near  Tehama,  Cal. — A  measurement  of  this  stream  was  made  September  1, 
1905,  300  feet  above  the  head-gate  of  the  Los  Molinas  ditch  and  about  ^"6.  Allies  east  of 
Tehama,  by  C.  H.  Lee.  «" 
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Width,  40.2  feet;  area,  91  square  feet;  mean  velocity,  1.34  feet  per  second;  dLscbai^e,  122 
second-feet. 

MiUrcLce  canal  near  Tehama,  Col. — This  canal  divert-s  water  from  Mill  Creek  about  li 
miles  above  its  junction  with  Sacramento  River.  A  measurement  was  made  in  flume  at 
head  of  canal  September  1,  1905,  by  C.  H.  Lee. 

Width,  11.8  feet;  area,  40  square  feet;  mean  velocity,  2.25  feet  per  second;  discharge,  90 
second-feet. 

Deer  Creek  near  Vina,  Cal.—A  measurement  of  this  stream  was  made  September  1,  1905, 
from  the  downstream  side  of  the  bridge  at  upper  main  road  crossing,  about  4  miles  from 
Vina,  by  C.  11.  Lee.  Two  or  three  small  ditches  divert  water  from  creek  above  this  point 
of  measurement. 

Width,  57.7  feet;  area,  77  square  feet;  mean  velocity,  1.08  feet  per  second;  discharge,  83 
second-feet. 

Valley  Counties  Power  Company's  canal  near  Centeriille,  Cal. — This  canal  diverts  water 
from  Butte  Creek.    A  measurement  was  made  May  19  in  flume  at  town  of  Centerville. 

Width,  6  feet;  area,  13.2  square  feet;  mean  velocity,  1.74  feet  per  second;  discharge,  23 
second-feet. 

PIT  RIVER  DRAINAGE  BASIN. 

DEBCEIFTIOV  OF  BA8IK. 

Pit  River  has  its  source  in  the  Warner  Mountains  in  the  extreme  northeast  part  of  Cali- 
fornia. It  flows  in  a  southwe.sterly  direction,  discharging  its  waters  into  Sacramento  River 
a  few  miles  above  Redding,  Cal.  It  has  numerous  tributaries,  the  lai^r  of  which  have 
their  source  in  large  springs,  which  discharge  from  crevices  in  the  lava  formation.  About 
50  per  cent  of  the  area  of  this  drainage  basin  Is  barren  of  timber  and  composed,  principally, 
of  lava  with  a  light  soil  covering,  being  used  extensively  for  pasturage  and  the  raising  of 
stock.  There  are  numerous  small  valleys  with  light  grades,  which  hold  the  water  through- 
out the  summer  months  principally  in  the  state  of  swamps.  These  areas  are  used,  mainly,  as 
meadow  land  and  for  the  raising  of  stock  feed.  Pit  River  does  not  discharge  in  any  great 
volume  until  it  reaches  a  point  near  Fall  River  Mills,  which  lies  about  midway  between  the 
point  where  the  Pit  River  enters  the  Sacnimento  and  its  source.  Fall  River,  which  is  the 
principal  tributary  of  the  Pit  from  the  north,  receives  its  water  supply  from  large  |)erennial 
springs  which  discharge  1,500  second-feet.  Ilat  Creek  and  Burney  Creek  are  also  large 
tributaries  from  the  south  and  drain  the  northern  slope  of  Lassen  Peak.  Their  principal 
sources  are  also  from  large  perennial  springs  in  the  lava  formation. 

West  Valley  Creek  is  a  tributary  of  South  Fork  of  Pit  River.  Ash  Oeek  flows  into  Clear 
Creek,  through  which  it  enters  Pit  River  from  the  south.  There  is  considerable  timber 
scattered  throughout  this  drainage  basin,  the  principal  gn)wth  lying  in  the  southern  por- 
tion of  the  basin  and  also  in  that  section  lying  north  of  Pit  River  and  between  Fall  River 
and  the  upper  Sacramento.  There  are  numerous  reservoir  sites  on  the  upper  reaches  of 
this  stream,  all  of  which  have  been  or  are  being  surveyed.  Several  gaging  stations  are 
maintained  on  Pit  River  and  tributaries  at  points  where  surveys  have  been  made  for  the 
construction  of  storage  reservoirs.  The  rainfall  throughout  this  basin  is  very  unevenly 
distributed,  ranging  from  10  inches  in  the  eastern  portion  to  50  to  75  inches  in  the  western 
and  northwestern  p>ortion.  About  50  per  cent  of  the  precipitation  falls  in  the  form  of 
snow,  but  does  not  remain  any  length  of  time  except  on  the  higher  elevation  of  Mount 
Shasta  and  Ijassen  Peak. 

McCloud  River  drains  the  southeastern  slope  of  Mount  Shasta.  Its  drainage  area  is  com- 
paratively small,  covering  676  square  miles.  It  is  long  and  narrow,  extending  from  north 
to  south.  There  are  few  tributaries.  Its  main  water  supply  comes  from  Mount  Shasta, 
on  which  the  snow  remains  during  the  entire  year.  It  is  also  fed  by  numerous  large  springs 
scattered  throughout  the  drainage  basin.  The  precipitation  is  very  heavy  and  is  princi- 
pally in  the  form  of  rain,  except  on  the  higher  elevations  of  Mount  Shasta.  The  discharge 
of  this  stream  seldom  falls  below  1,200  second-feet.  It  discharges  into  the  Pit  River  a  few 
miles  above  the  junction  of  the  Pit  with  the  Sacramento.    The  entire  basin  is  well  timbered. 
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FIT  RIYXB  JTBAX  OAHBT,  OAL. 

This  station  was  established  December  26,  1903,  by  H.  E.  Green  and  J.  S.  Evans.  It  b 
located  at  the  wagon  bridge^  3^  miles  southwest  of  Canby,  Cal. 

The  channel  is  straight  for  150  feet  above  and  200  feet  below  the  station.  The  current 
is  moderate  at  all  stages.  The  banks  are  high  and  are  subject  to  overflow.  The  channel 
is  rocky  and  is  not  subject  to  much  change. 

Dischai^e  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
a  nail  in  the  railing  post  at  the  end  of  the  bridge  on  the  left  bank. 

The  gage  is  a  vertical  plank  securely  fastened  to  the  first  bridge  pier  from  the  left  bank 
of  the  stream.  During  1905  the  gage  was  r6ad  twice  each  day  by  Ehuest  M.  Hess.  The 
bench  mark  is  a  painted  point  on  a  large  bowlder  at  the  bend  of  the  wagon  road  near  the 
south  end  of  the  bridge.    Elevation,  24.90  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  TneaswemerUs  cfPii  River  near  Ganby^  Cat.,  in  1905. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 

Mean 
velocity. 

Oaee 
hei^t. 

Sq.ft. 
187 

Ft.pertte. 
2.55 

Feet. 
4.20 

127 

1.70 

3.70 

186 

2.53 

4.18 

228 

2.96 

4.50 

220 

2.91 

4.40 

131 

1.91 

3.70 

235 

3.03 

4.60 

147 

2.11 

3.90 

128 

1.86 

3.65 

127 

1.83 

3.65 

135 

1.80 

3.70 

227 

2.90 

4.60 

230 

2.93 

4.65 

292 

3.33 

5.00 

280 

3.30 

5.00 

206 

2.81 

4.40 

146 

2.27 

4.00 

136 

2.07 

3.90 

83 

1.08 

3.30 

83 

1.10 

3.30 

54 

.57 

2.90 

120 

1.85 

3.70 

115 

1.84 

3.70 

123 

1.64 

3.60 

40 

.60 

.     2.90 

37 

.62 

2.85 

39 

.37 

2.80 

37 

.38 

2.75 

2.9 

1.27 

2.50 

1.8 

1.17 

2.45 

2.0 

1.15 

2.45 

2.6 

1.19 

2.50 

3.4 

1.68 

2.60 

21 

1.00 

2.80 

57 

.91 

3.10 

58 

.86 

3.20 

61 

.90 

3.20 

67 

1.19 

3.30 

70 

1.19 

3.30 

Die- 
charge. 


January  5 . . 
January  9 . . 
January  20 . 
January  26 . 
February  7 . 
February  13 
February  22 
February  27 
March  7  . . . . 

March  9 

March  14 . . . 
March  22  . . . 
March  26 . . . 

April  4 

April  5 

April  10 

April  16 

April  19 

Mayl 

May  2 

May  5 

May  16 

May  20 

June  9 

July  17 

July  22 

August  8  . . . 

August  10 do 

August  21 do 

August  28 do 

August  31 do 

September  9 do 

f>cptember  19 do 

October  6 do 

October  19 do 

October  25 do 

October  28 do 

November  7 do 

November  11 do 


J.  Y.  Toler. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

..-.do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Feet. 
99 
87 
99 
117 
116 
87 
119 
93 
87 
87 
87 
109 
109 
138 
138 
114 
93 
93 
63 
63 
61 
90 
90 
87 
52 
50 
60 
60 
9 
7 
7 
8 
9 
35 
55 
58 
58 
60 
60 


8ec.-ft. 
476 
216 
470 
675 
641 
250 
712 
300 
238 
233 
243 
659 
674 
971 
955 
579 
331 
282 
90 
91 
31 
222 
212 
201 
24 
23 
14.5 
14.1 
3.7 
2.1 
2.3 
3.1 
5.7 
21 
52 
50 
55 
80 
83 
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Day. 

Jan. 

Feb.  1  Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.55 
4.4 

4.1 

4.6    '    3.8 
5.05       3.8 
.'1.2.1        1\1h 

5.5 
5.6 
5.5 
5.4 
5.5 
4.8 
4.8 
4.7 
4.5 
4  .1 

3.4 

3.4 

3.3 

3.0 

3.0 

3.0 

3.6 

3.6 

3.3 

3. 15 

3.2 

3.2 

3.2 

3.8 

3.8 

.1  ft 

3.6 

3.7 

3.7 

3.7 

3.7 

3.5 

3.6 

3.7 

3.65 

3.65 

3.8 

3.6 

3.6 

3.5 

3.5 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.3 

3.3 

.3.3 

3.3 

3.3 

3.25 

3.25 

3.25 

3.25 

3.25 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

.3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

2.9 
2.9 
2.9 
2.9 
2.9 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5* 
2.5 
2.5 
2.5 
2.5 
9  .<; 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

3.05 

3.a5 

3.05 

3.05 

3.05 

3.05 

3.1 

3.1 

3.15 

3.15 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.25 

3.25 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.25 

3.25 

3.25 

3.25 

3.3 

3.3 

3.3 

3.35 

3.35 

3.4 

3.4 

3.4 

3.4 

3.45 

3.5 

3  5 

2 

3  5 

3 

3  5 

4 

4.0    1    5.65  '    3.7 
3.9     '    4.K.ri    A.l 

3  5 

5 

3  5 

6 

3.8 

3.8 

3.-8 

3.7 

3.6 

3.5.5 

3.45 

3.5 

3.7 

3.95 

4.25 

4.3 

4.3 

4.3 

4.2 

4.1 

4.35 

4.5 

5.0 

5.35 

4.6 

4.2 

4.05 

4.0 

4.0 

4.15 

4.6.5       3.7 
4.25  1    3.65 
4.1         3.65 
4.05       3.&5 
4.0        3.65 

3  5 

7 

3  5 

8 

3  5 

9 

3  5 

10 

2.5         2.5 
2.5         2.5 
2  5'      9  .<> 

3  4 

11 

3.9         3.65       4.2 
3.7         3.7         4.1 
3.7         3.7         4.1 
3.75       3.7         4.0 
3.7         3.7         4.0 
3.65       3.8         4.0 

3  4 

12 

3  35 

13 

2.5 
2.5 
2.5 
2  5 

2.5 
2.5 
2.5 

9  .1 

3  3* 

14 

3  3 

15 

3  3 

16 

3  3 

17 

3.75       4.1 
3.8         4.35 
4.2         4.4 

4.0        3.8 
4.0         3.8 
4.0        3.8 
3.95       3.8 
3.&5       .1  7.«i 

2.5         2.5 
2.5         2.5 
2.5         2.6 

3  3 

18 

3  3 

19 

3.35 

20 

4.95 

4.8 

4.6 

4.3 

4.2 

4.1 

4.0 

4.0 

3.9 

4.5 

4.95 

4.8 

4.45 

4.5 

4.6 

4.7 

4.8 

4.85 

4.85 

4.8 

5.0 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.8 
2.8 
2.8 

3  4 

21 

3  4 

22 

3.8 
3.3 
3.3 
3.3 
3.3 
3.4 
3.4 
3.5 
3.4 

3.7 

3.65 

3.8 

3.7 

3.6 

3.5 

3.5 

3.5 

3.6 

3.6 

3.4 

23 

3.4 

24 

3  4 

25 

3  4 

26 

3  4 

27 

3.4 

28 

3  4 

29 

3  4 

30 

3.4 

31 

3.4 

Station  rating  table  for  Pit  River  near  Canby,  Cat.  j  from  January  1  to  December  SI,  1905. 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

3.30 

87 

3.40 

115 

3.50 

148 

3.60 

186 

3.70 

226 

3.80 

269 

3.90 

316 

4.00 

366 

4.10 

419 

'    Gage 
1  height. 

Discharge. 
Second-feet. 

hei^t. 

Discharge. 

1     Feet. 

Feet. 

Second-feet. 

'       4.20 

475 

5.10 

1,028 

4.30 

533 

5.20 

1,091 

'        4.40 

593 

5.30 

1,154 

4.50 

655 

5.40 

1,217 

4.60 

717 

5.50 

1,280 

4.70 

779 

5.60 

1,343 

1       4.a) 

841 

1        4.90 

903 

5.00 

1 

965 

- 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  thirty-nine 
dischaiige  measurements  made  during  1905.    It  Is  weli  defined  between  gage  heights  2.4  feet  and  5  feet. 
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EsHmtUed  motUhly  discharge  of  Pit  River  near  Canby^  Cal.^for  1905. 
[Drainage  area,  1,500  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Maximum. I  Minimum.      Mean. 


1,186 

1,374 

9G5 

1,343 

269 

226 

87 

24 

10 

64 

148 

1^8 


132 
206 
206 

87 

34 

87 

47 
1.5 
3.5 

16 

64 

87 


1.5 


ToUlin 
acre-feet. 


443 

533 

479 

510 

165 

151 
61.7 
6.4 
5.6 
45.4 
92.2 

118 


218 


27,240 

29,600 

29,450 

30,350 

10,140 

8,9S5 

3,794 

394 

333 

2,792 

5,486 

7,256 


155,800 


Run-off. 


Second-feet     n^^.w 


0.295 
.355 
.319 
.340 
.110 
.101 
.(Ml 
.0043 
.0037 
.030 
.061 
.079 


0.340 
.370 
.368 
.379 
127 
.113 
.047 
.0050 
.0041 
.035 
.068 
.091 


.145 


1.95 


FIT  RIVES  KSA&  BIEBER,  GAL. 

This  station  was  established  January  22,  1904,  by  J.  S.  Evans  and  William  Busch.  It  is 
located  12  miles  below  Bieber,  Cal.,  near  Muck  Valley. 

The  channel  is  straight  for  200  feet  above  and  300  feet  below  the  station.  The  current  is 
very  sluggish  at  low-water  stage.  The  banks  are  high  and  not  subject  to  overflow.  The 
channel  is  very  rocky  and  rough,  but  is  not  subject  to  change. 

Discharge  measurements  are  made  from  a  cable  and  car.  The  initial  point  for  sound- 
ings is  the  foot  of  the  platform  at  end  of  the  cable  on  the  right  bank  of  the  stream. 

The  gage  is  a  heavy  wooden  rod  fastened  to  a  lai^  bowlder  on  the  right  bank  of  the 
stream.  During  1905  the  gage  was  read  once  each  day  by  F.  H.  Holabird.  The  bench 
mark  is  on  a  large  bowlder  on  the  right  bank  50  feet  east  of  the  pine  tree  to  which  the  cable 
is  fastened ;  elevation  12.00  feet  above  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  dischai^  data  are  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 
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Discharge  measurements  of  Pit  River  near  Bieber^  Col.,  in  1905. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


Mean 
velocity. 


Oaj 
heig 


Dis- 
charge. 


January  8 

January  22 . . . 
January  23 . . . 

Do 

February  9 . . . 
February  24 . . 

March  U 

March  24 

March  23 

April? 

Apriie 

April  17 

May  3 

May  18 

June  12 

July? 

July  19 

August  9 

August  18 

August  29 ... . 
September  10 . 
September  20 . 

October? 

October  1?.... 

October  26 

November  8 . . 


J.  r.  Toler. 

do 

do...... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Feet. 

104 

210 

218 

21? 

204 

208 

144 

212 

213 

210 

212 

199 

126 

134 

126 

?5 

?9 

58 

34 

30 

6 

? 

6 

31 

45 

80 


Sq.ft. 

343 

?29 

915 

889 

630 

6?3 

389 

743 

76? 

739 

757 

504 

232 

309 

215 

143 

144 

105 
18.8 
12.6 
2.4 
2.0 
2.8 
12.7 
22.5 

168 


Ft.  per  sec. 

0.99 

1.96 

2.46 

2.60 

1.68 

1.93 

.97 

2.22 

2.11 

2.02 

2.18 

1.32 

.61 

.79 

.51 

.24 

^.29 

.22 

1.02 

.78 

.46 

.60 

.61 

.83 

1.80 

.42 


Feet. 
3.70 
5.25 
6.00 
5.94 
4.80 
5.08 
3.70 
5.40 
5.51 
5.30 
5.40 
4.30 
2.88 
3.50 
2.80 
2.30 
2.40 
1.85 
1.80 
1.70 
1.40 
1.40 
1.50 
1.70 
2.20 
2.60 


Sec.-ft. 
340 
1,430 
2,254 
2,220 
1,060 
1,296 
378 
1,650 
1,620 
1,492 
1,648 
665 
141 
244 
110 
34 
42 
23 
19.1 
9.9 
1.1 
1.2 
1.7 
10.5 
41 
71 


IRR  177—06 10 


Digitized  by 


Google 


138  STREAM   MEASUREMENTS    IN    1905,  PART   XIH. 

Daily  gage  height,  in  feet,  cfPU  River  near  Bieber,  Cal.y  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6 

7. 

8. 

9 

10. 
11. 
12. 
13. 
14. 
15. 
16 
17. 
18. 
19 
20. 
21 
22 
23 
24 
25 
26 
27 
28. 
29 
30 
31 


Jan. 


4.8 

5.0 

4.0 

4.5 

4.2 

3.9 

3.7 

3.7 

3.5 

3.4 

3.4 

3.3 

3.4 

3.4 

3.6 

3.9 

4.95 

5.1 

5.0 

5.0 

5.0 

5.25 

5.95 

6.5 

6.0 

5.8 

5.5 

5.0 

4.8 

5.1 

5.4 


Feb. 

Mar. 

Apr. 

5.4 

4.6 

6.2 

5.5 

4.5 

6.3 

5.3 

4.3 

6.15 

6.0 

4.0 

5.9 

4.8 

4.0 

5.7 

4.6 

4.0 

5.4 

6.0 

3.9 

5.2 

5.5 

3.9 

5.1 

4.8 

3.8 

5.0 

4.6 

3.7 

4.9 

4.3 

3.7 

4.7 

3.9 

3.7 

4.6 

3.7 

3.7 

4.4 

3.7 

3.8 

4.3 

3.9 

3.8 

4.2 

4.0 

4.0 

4.3 

4.1 

4.0 

4.3 

4.3 

5.0 

4.3 

4.6 

5.4 

4.2 

4.8 

5.5 

4.0 

5.0 

5.5 

4.0 

5.8 

5.8 

3.9 

5.2 

5.55 

3.9 

5.05 

5.45 

3.7 

5.0 

5.4 

3.6 

5.0 

5.7 

3.4 

4.8 

5.9 

3.1 

4.8 

5.8 

3.1 

5.8 

3.1 

5.8 

3.0 

6.0 

May. 


3.0 
3.0 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
3.4 
3.5 
3.5 
3.4 
3.4 
3.2 
3.2 
3.2 
3.1 
3.1 
3.0 
3.1 
3.2 
3.3 
3.3 


June. 


3.2 
3.2 
3.1 
3.1 
3.1 
3.0 
3.0 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.7 
2.7 
2.7 


July. 


2.5 

2.4£ 

2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.4 

2.35 

2.45 

2.45 

2.4 

2.4 

2.7 

2.7 

2.7 

2.3 

2.4 

2.4 

2.3 

2.2 

2.2 

2.6 

2.4 

2.1 

2.1 

2.1 

2.2 

2.2 

2.25 


Aug. 


2.1 

2.1 

1.9 

1.8 

1.8 

1.8 

1.75 

1.75 

1.85 

1.8 

1.8 

1.5 

1.5 

1.5 

1.5 

1.7 

1.7 

1.8 

1.8 

1.7 

1.7 

1.5 

1.5 

1.5 

1.5 

1.5 

1.7 

1.7 

1.7 

1.5 


Sept. 


Oct.     Nfv:  I  Dec. 


_l 


01.5 

al.5 

0  1.5 

01.5 

al.5 

fll.5 

1.5 

"1.5 

0  1.5 

01.5 

al.5 

al.6 

al.6 

al.6 

al.6 

al.6 

1.7 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

a2.0 

a2.0 

2.2 

a2.2 

02.2 

a2.2 

a2.3 

a2.3 


02.3 
a2.4 
a2.4 
a2.5 
02.5 
a  2.5 
a2.5 
2.6 
a2.C 
a2.G 
a2.6 
a2.6 
a2.6 
a2.6 
a2.7 
a2.7 
a2.7 
o2.7 
a2.7 
a2.7 
a2.7 
a  2. 7 
a2.6 
a2.6 
a2.6 
02.6 
a2.6 
02.6 
a2.6 
02.5 


a2.4 

«2.4 

a2.4 

a2.4 

a  2.4 

82.4 

02.4 

a2.4 

«2.4 

a2.4 

a2.4 

a2.3 

a2.3 

a2.3 

a2.3 

a2.3 

a2.3 

a  2.3 

o2.3 

a  2.3 

3.3 

3.3 

2.2 

2.2 

2.2 

2.2 

2.1 

2.2 

2.2 

2.2 

2.2 


a  Esttmated. 


Note.— River  frozen  over  December  23-31. 


Station  rating  table  for  Pit  River  near  Bieber,  Coil.,  from  January  1  to  December  SI,  1905. 

Gag 
heigh 


Gage 
leight. 


Feet. 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


])i8chai;ge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discliargo. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.5    1 

2.50 

64 

3.70 

349 

4.90 

1,130 

1.0 

2.60 

77 

3.80 

396 

5.00 

1,215 

2.2    1 

2.70 

92 

3.90 

448 

5.20 

1,400 

5.8     ' 

2.80 

109 

4.00 

505 

5.40 

1,595 

9.6    1 

2.90 

127 

4.10 

565 

5.60 

1,810 

13.6    1 

3.00 

147     1 

4.20 

630 

5.80 

2.035 

18        ' 

3.10 

168 

4.30 

695    1 

6.00 

2,270 

23 

3.20 

190 

4.40 

760 

6.20 

2,525 

29        1 

3.30 

213     ' 

4.50 

830 

6.40 

2,810 

36 

3.40 

239 

4.60 

900    . 

44        1 

3.50 

270 

4.70 

975 

53 

3.60 

307     1 

4.80 

1,050 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  26  discharge 
measurements  made  during  1905.  It  is  well  defined  between  gage  heights  3.5  feet  and  6  feet.  Below  3.5 
feet  the  table  is  not  so  well  defined. 
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Estimated  monthly  discharge  ofPii  River  near  Bieber^  CaL.f  for  1905. 
[Drainage  area,  2,04S  square  miles.] 


Month. 


January 

February 

March 

AprU 

May 

June 

July 

August 

September 

October 

November 

December  1-22. 


Discharge  in  second-feet. 


Maximum. 


2,960 

2,270 

2,270 

2,665 

270  * 

190 

92 

29 

2.2 

44 

92 

213 


The  period . 


Minimum. 


213 
349 
349 
147 
109 
44 
29 
2.2 
.8 
2.2 
44 
44 


Mean. 


1,036 
1,083 
1,101 
950 
166 
103 
51.8 
9.73 
1.23 
15.4 
76.1 
63.9 


Total  in 
acre-feet. 


63,700 
60,150 
67,700 
56,530 
10,210 

6,129 

3,185 

73.2 
947 
4,528 
2,788 


276,500 


Run-off. 


^^'S?;'^*     Depth 


0.351 
.367 
.373 
.322 
.056 
.035 
.018 
.0033 
.00042 
.0052 
.026 
.022 


0.405 
.382 
.430 
.^ 
.065 
.039 
.021 
.0038 
.00047 
.0060 


Note.— Discharge  interpolated  for  missing  gage  heights  in  September,  October,  November,  and 
December. 

SOUTH  FORK  OF  PIT  RIYXB  ]IBAX  lYY,  GAL. 

This  station  was  established  January  11,  1904,  by  H.  E.  Groon  and  J.  S.  Evans.  It  is 
located  3  miles  west  of  Ivy  postrofBce,  at  the  outlet  of  Jess  Valley. 

The  channel  is  straight  for  200  feet  above  and  80  feet  below  the  station.  The  current  is 
sluggish  at  low-water  stage.  The  right  bank  is  low  and  subject  to  overflow  in  high  water. 
The  bed  of  the  stream  is  composed  of  earth  and  is  filled  with  vegetation  at  low-water  stage. 

Discharge  measurements  are  made  from  a  cable  and  car.  The  initial  point  for  sound- 
ings is  the  foot  of  the  post  used  for  fastening  the  car  on  the  left  bank  of  the  stream. 

The  gage  is  a  vertical  plank  fastened  to  a  tree  on  the  left  bank  50  feet  above  the  station. 
It  is  read  only  at  times  dischai^ge  measurements  are  made,  as  it  is  impossible  to  get  an 
observer  on  account  of  its  isolated  location.  The  bench  mark  is  on  a  large  bowlder  150 
feet  east  of  cabin  on  the  right  bank  and  below  the  station;  elevation,  12.00  feet  above  the 
datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 
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Discharge  measurements  of  South  Fork  of  Pit  River  near  7t>y,  Cal.,  in  1905, 


January 

January  13. do 

February  l do. 

February  17  ...  I do . 

Man-h4 ! do. 

Manh  17 ' do. 

Marc-h30 do. 

AprU  13 j do. 

April  22 do. 

May  12 do. 

May  13 \ do. 

May  25 j do. 

May  26 do. 

June  5 do. 

June  f) do. 

Junr  17 do. 

Juno  19 do. 

July  1 <lo. 

July  13 do. 

July  14 do. 

July  26 do. 

July  27 <lo. 

August  15 do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.<lo. 

.do. 

.do. 

.do. 

.do. 


AugU8t  16.  ... 

Augtist  24 

September  5 .. 
September  14 . 

October  3 

October  12.... 
Oetoher  13.... 

October  21 

November  1 . . 
November  2 .  . 
November  14 . 


Width. 


Noveml.>er  lo  . d<» 


Feet, 
32 
28 

ao 

28 
28 
31 
30 
33 
33 
66 
66 
85 
08 
107 
97 
39 
38 
24 
23 
23 
15 
15 
16 
16 
16 
6 
14 
15 
15 
15 
16 
15 
16 
16 


Area  Of 
aectlon. 

▼elodty. 

Sq.feet. 
63 

Ft.  per  tee. 
0.02 

37 

.62 

47 

1.04 

42 

1.00 

42 

1.06 

63 

1.46 

51 

1.18 

61 

1.41 

62 

1.37 

104 

1.52 

101 

1.53 

112 

1.41 

118 

1.40 

145 

1.34 

126 

1.31 

80 

1.32 

78 

1.28 

22 

1.86 

19.5 

1.79 

18.3 

1.75 

20 

1.60 

20 

1.60 

19.5 

1.44 

19.8 

1.41 

17.2 

1.16 

8.6 

1.42 

8.6 

1.95 

7.2 

1.97 

7.2 

1.97 

7.2 

2.00 

6.8 

2.03 

7.2 

2.03 

8.0 

2.09 

8.4 

2.13 

7.6 

2.12 

hb^U 


<diarge. 


FeeL 
4:90 
3.80  i 
4.18 
4.00 
4.06 
4.72 
4.30 
4.00 
4.00 
5.33  ' 
5.33 
5.40 
5.44 
5.68 
5.50 
5.05 
5.00 
4.15 
4.05 
4.00 
4.00 
4.00 
4.10 
4.10 
3.70 
3.20 
3.30 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 


Sec. 


•fetL 

58 

23 

49 

42 

44 

93 

GO 

86 

85 
158 
155 
158 
165 
195 
165 
106 
100 

41 

35 

32 

32 

32 


19  9 
12.2 
16.8 
14.2 
14.2 
14.4 
13.8 
14.6 
16.7 
17.9 
16.1 


WEST  VALLEY  CREEK  ITEAB  LIXELT,  OAL. 

This  station  was  established  January  7,  1904,  by  II.  E.  Green  and  J.  S.  Evans.  It  is 
located  7  miles  east  of  Likely,  Cal.,  at  the  outlet  of  West  Valley. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  the  station.  The  banks 
are  high  and  not  subject  to  overflow.  The  bed  of  the  stream  is  rocky  and  not  subject  to 
change.     The  current  is  swift. 

Discharge  measurements  are  made  from  a  cable  and  car,  or  by  wading  at  low-water 
stage.  The  initial  point  for  soundings  is  a  juniper  stump  on  the  left  bank,  which  is  used 
for  a  ticing  post  for  the  car.  After  July  1,  1905,  gagings  were  made  at  the  ranch  house 
near  the  upper  rod.  These  gagings  give  a  much  less  discharge  than  at  the  regular  station. 
The  gage  is  a  vertical  plank  nailed  to  a  juniper  tree  on  the  right  bank  of  the  creek.  As 
no  one  could  be  obtained  to  n»ad  the  station  gage,  a  gage  was  placed  2  miles  above  the 
station  near  the  ranch  house,  where  an  observer  could  be  obtained.  The  gage  as  read  at 
this  point  is  not  cx^nsidered  satisfactor\-  for  use  in  constructing  a  dischai^  curve  for  the 
gaging  station,  but  only  gives  a  general  idea  of  the  fluctuations  in  the  flow  of  the  stream. 
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Numerous  springs  and  swamps  appear  in  the  valley  between  the  gaging  station  and  the 
ranch  house,  giving  a  greater  dischai^  at  the  gaging  station  than  at  this  point.  During 
1905  the  gage  was  read  by  Jasper  L.  Fountain.  The  bench  mark  is  a  point  marked  with 
paint  on  a  large  bowlder  30  feet  from  the  creek  on  the  left  bank;  elevation,  10.00  feet  above 
the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  measurements  of  West  V alley  Creek  near  Likely y  Oal.,  in  1906. 


Date. 


Hydrographer. 


January  12 J.  Y.  Toler. 

January  31 do 

February  2 do 

February  16 do 

March  4 do 

March  5 do 

March  16 do 

March  17 do 

March  29 do 

March  31 do 

April  13 do 

April  22 do 

May  12 do 

May  13 do 

May25 ] do 

May26 do 

June  4 ' do 

Junes do 

June  6 j do 

June  17 ' do 

June  19 do 

July  1 do 

July  13 ' do 

July  14 do 

July  26 ' do 

August  15 do 

August  24 do 

Septembers... do 

September  6 do 

September  14 do 

September  IS do 

October  3 do 

October  12 do 

October  13 do 

October  21 do 

October  22 do 

Novemberl.. do 

November  14 do 

November  15 do 


Width. 


Feet. 
15 
15 
IS 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
3 
8 
8 
8 
8 
16 
21 
21 
17 
17 
18 
19 
19 
18 
18 
13 
13 
13 


Area  of  I  Mean 
section,  velocity. 


Sq.ft. 

22 

23 

22 

24 

24 

24 

24 

32 

21 

21 

22 

19 

25 

26 

21 

22 

28 

26 

25 

22 

22 
4.4 

10.0 

10.0 
9.6 

10.0 
7.2 

13 

13.7 
7.4 
7.8 
8.4 

10.1 

10.4 
7.6 
7.8 

11.4 

11.0 

11.0 


Ft.  per  sec. 
1.28 
.96 
.93 
1.09 
1.00 
1.00 
1.02 
2.16 
1.43 
1.42 
1.18 
1.19 
1.40 
•  1.46 
1.05 
.95 
1.68 
l.SO 
1.28 
1.18 
1.09 
3.84 
1,74 
1.74 
1.72 
1.70 
1.43 
1.02 
1.04 
1.53 
1.49 
1.65 
1.59 
1.68 
1.72 
1.73 
1.24 
1.32 
1.30 


hel^t. 


Feet. 
3.30 
3.20 
3.20 
3.22 
3.20 
3.20 
3.22 
3.70 
3.30 
3.30 
3.25 
3.20 
3.32 
3.35 
3.22 
3.19 
3.50 
3.40 
3.30 
3.20 
3.15 
3.10 
3.20 
3.20 
3.15 
3.15 
3.00 
3.10 
3.10 
3.10 
3.10 
3.10 
3.20 
3.20 
3.10 
3.10 
3.20 
3.20 
3.20 


Dis- 
charge. 


Sec.-ft. 
28 
22 
20 
26 
24 
24 
25 
60 
30 
30 
26 
23 
35 
38 
22 
21 
47 
39 
32 
26 
24 
16.9 
17.4 
17.4 
16.5 
17 

10.3 
13.2 
14.2 
11.3 
11.6 
13.9 
17.1 
17.5 
13.1 
13.5 
14.0 
14.  S 
14.3 


Note.— After  July  l  gaginga  were  made  near  upi>er  gage. 
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Daily  ffoge  fieight,  in  feet,  of  W/sl  Valley  Creek  near  Likdy,  Cal.yfor  1905. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

3.3 

3.2 

3.2 

4.5 

3.15 

3.2 

3.2 

6,2 

3.3 

3.2 

3.2 

3.4 

3.15 

3.2 

3.2 

3.2 

3.25 

3.2 

3.2 

3.3 

3.15 

3.2 

3.2 

3.2 

3.25 

3.2 

3.15 

3.3 

3.15 

3.2 

3.2 

3.2 

3.25 

3.2 

3.15 

3.3 

3.15 

3.6 

3.2 

3.2 

3.2 

3.2 

a  3. 15 

3.3 

3.15 

3.5 

3.2 

3.2 

3.2 

3.2 

«3.15 

3.25 

3.15 

3.45 

3.2 

3.2 

3.2 

3.2 

0  3.15 

3.25 

3.3 

3.55 

3.2 

3.2 

3.2 

3.2 

a3.1 

3.25 

3.2 

3.55 

3.15 

3.2 

3.2 

3.2 

a3.1 

3.25 

3.4 

3.3 

3.15 

3.2 

3.2 

3.2 

3.1 

3.25 

3.3 

3.3 

3.15 

3.2 

3.2 

3.2 

3.1 

3.25 

3.25 

3.25 

3.15 

3.2 

3.2 

3.2 

3.15 

3.25 

3.2 

3.25 

3.15 

3.2 

3.2 

3.2 

3.2 

3.25 

3.2 

3.2 

3.15 

3.0 

3.2 

3.2 

3.2 

3.3 

3.2 

3.2 

3.15 

3.0 

3.2 

3.2 

3.2 

3.3 

3.2 

3.2 

3.15 

3.0 

3.25 

3.2 

3.65 

3.3 

3.2 

3.2 

3.15 

3.0 

3.25 

3.2 

3.4 

3.25 

3.2 

3.2 

3.15 

3.0 

3.3 

3.2 

3.5 

3.2 

3.2 

3.2 

3.15 

3.0 

3.3 

3.2 

3.35 

3.2 

3.2 

3.2 

3.15 

3.0 

3.3 

3.2 

3.5 

3.2 

3.2 

3.2 

3.15 

3.0 

3.25 

3.2 

3.5 

3.2 

3.2 

3.2 

3.15 

3.0 

3.2 

3.2 

3.35 

3.2 

3.2 

3.2 

3.15 

3.0 

3.2 

3.2 

3.3 

3.2 

3.2 

3.2 

3.15 

3.0 

3.2 

3.2 

3.3 

3.2 

3.2 

3.2 

3.15 

3.0 

3.2 

3.2 

3.4 

3.15 

3.2 

3.2 

3.15 

3.0 

3.2 

3.2 

3.7 

3.15 

3.2 

3.2 

3.15 

3.0 

3.2 

3.2 

3.4 

3.15 

3.2 

3.2 

3.15 

3.0 

3.2 

3.36 

3.15 

3.2 

3.2 

3.15 

3.0 

3.2 

3.4 

3.15 

3.2 

3.2 

3.15 

3.0 

3.2 

3.5 

3.2 

3.2 

3.0 

Sept. 


Oct. 


Nov.     Dec. 


1 

2. 

3 

4 

5 

6 

7, 

8. 

9. 

10 

11, 

12, 

13. 

14, 

15, 

16. 

17. 

18, 

19. 

20. 

21. 

22. 

23, 

24, 

25, 

26, 

27, 

28. 

20. 

30. 

31. 


3.0 

3.0 

3.0 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.2 

3.2 

3.2 

3.2 

3.2 

a3.2 

a3.2 

a3.2 

03.2 

a3.2 

o3.2 

o3.2 

o3.2 

o3.2 

a3.2 

a3.2 

o3.2 

«3.2 

a3.2 


o3.1 

fl3.i 

•  3.1 

a3.1 

fl3.1 

o3.1 

«3.l 

a3.2 

a3.2 

a3.2 

a3.2 

0  3.2 

a3.2 

o3.2 

a  3.2 

o3.2 

a3.2 

«3.1 

a3.1 

a3.1 

a3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 


3.15 

3.15 

3.15 

3.2 

3.2    ■ 

3.2    . 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2    ' 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.6 

3.4 

3.8 

3.25 

3.1     , 

3.1 

3.1  I 
3.15 

3.2  I 
3.1 
3.1     I 


3.1 

.,.1 

3.15 

3.15 

3.15 

3.15 

3,15 

3.1 

.115 

.115 

3.1 

3.15 

3.1 

3.25 

3.15 

3.1 

3.15 

3.1 

3.1 

3.15 

3.1 

3.1 

3.15 

3.1 

3.15 

3.1 

3.1 

3.1 

3.15 

3.1 

3.6 


oEstiniAted. 
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PIT   RIVER    DRAINAGE    BASIN.  143 

DaUy  discharge f  in  second-feet,  of  West  Valley  Creek  near  Likely ,  Cal.,for  1906. 

Mar. 


Note.—  Daily  discharge  obtained  by  indirect  method  for  shifting  channH.as  no  measureraenta  were 
made  later  than  November  10.    No  estimate  has  been  made  lor  the  remainder  ot  the  year. 
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144  STREAM    MEASUREMENTS    IN    1905,   PART    XIII. 

Efttimaied  monthly  discharge  of  West  V alley  Creek  near  Likely,  Col.,  for  1905. 

Month. 


January.. 
February . 
March.... 

April 

May 

Juiie 

July 


Aui^ust 

September 

October 

November  1-19. 


The  period . 


Discharge  In  second-feet. 

ToUlin 

Maximum. 

Minimum. 

Mean. 

acnvfeet. 

28 

22 

23.5 

1,445 

26 

20 

23.6 

1.311 

m 

19 

32.0 

1,968 

188 

21 

31.2 

1,856 

42 

21 

24.8 

1.525 

57 

21 

29.  J 

1,744 

20 

15 

16.8 

1,033 

20 

10 

14.3 

879 

26 

9 

18.7 

1,113 

18 

10 

14.4 

885 

15 

12 

13.9 

527 

14.290 

ASH  CREEK  AT  ADIH,  OAL. 

This  station  was  established  March  13,  1904,  by  J.  S.  Evans  and  WiUiam  Busch.  It  was 
originally  located  one-fourth  of  a  mile  above  the  town  of  Adin.  During  the  summer  the 
closing  of  the  waste  gates  in  the  dam  at  Adin  interfered  with  the  discharge  at  this  point  to 
such  an  extent  that  on  August  15,  1904,  the  station  was  reestablished  at  a  point  100  feet 
below  the  wagon  bridge  in  the  town  of  Adin,  Cal.,  which  is  about  500  feet  below  the  dam. 

The  channel  is  straight  for  200  feet  above  and  200  feet  below  the  station.  The  left  bank 
is  high,  but  the  right  bank  is  subject  to  overflow  from  the  side  channel  which,  in  flood 
diverts  water  from  above  the  station.  The  bed  of  the  stream  is  gravelly  and  not  subject 
to  change. 

Discharge  measurements  are  made  from  a  suspension  footbridge  constructed  with  one- 
half  inch  cables. 

The  gage  is  a  vertical  plank  fastened  to  a  tree  on  the  left  bank  of  the  stream.  During 
1905  the  gage  was  read  once  each  day  by  H.  Williams. 

A  description  of  this  station,  with  gage  heights  and  discharged  data,  is  contained  in  Water 
Supply  Paper  No.  134,  United  States  Geological  Survey. 
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Discharge  meaguremerUa  of  Ash  Creek  River  at  Adin,  Cal.,  in  1906. 


Date. 


J.  Y.  Toler. 

....do 

....do 

....do 

....do 


January  7 . 
January  21 
January  25 

Do 

February  8 

February  11..  j do 

February  12..    do 

February  23 do 

February  26 do 

March  10 do 


Hydrograpber. 


March  12 

March  13 

March  25 

Aprils 

Aprils 

Do 

April  16 

April  18 

May2 

May  3 

May  4 

May  17 

May  18 

May  19 

May20 

June  10 , 

June  11 , 

June  13 

July6 , 

JulylS 

July  21 

August  8 

Auguit  10..... 
August  17 .... . 

August  20 

August  29 

August  30 

September  10 . . 
September  11.. 
September  20a . 
September  21 . . 

October  8 

October  9 

October  17 

October  18 

October  26 

October  28 

November  8 . . , 
November  9 . . , 


.do. 
.do. 
.do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gace 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per  9ec. 

Feet. 

8ec.-ft. 

32 

50 

0.90 

1.96 

45 

34 

60 

1.23 

2.40 

85 

35 

92 

I.a5 

2.89 

124 

a-i 

95 

1.33 

3.00 

126 

34 

70 

.99 

2.30 

09 

.36 

78 

1.47 

2.80 

116 

36 

76 

1.30 

2.50 

99 

36 

106 

1.57 

3.30 

170 

36 

93 

1.44 

2.90 

134 

35 

67 

1.07 

2.30 

72 

35 

67 

1.10 

2.30 

74 

35 

68 

1.16 

2.35 

79 

36 

114 

1.27 

3.60 

145 

36 

125 

1.85 

3.95 

231 

36 

107 

1.72 

3.65 

183 

36 

103 

1.65 

3.40 

171 

35 

•82 

1.45 

2.80 

119 

35 

79 

1.34 

2.70 

106 

35 

80 

1.33 

2.70 

106 

34 

60 

.98 

2.20 

60 

34 

63 

1.06 

2.10 

68 

33 

56 

.86 

1.90 

48 

33 

64 

.86 

1.90 

46 

33 

53 

.79 

1.85 

42 

33 

53 

.76 

1.80 

40 

45 

28 

1.06 

1.80 

30 

45 

27 

1.05 

1.75 

28 

44 

26 

.96 

1.70 

26 

28 

22 

.93 

1.65 

20 

28 

23 

.91 

1.65 

21 

26 

18.9 

1.22 

1.70 

23 

25 

15.4 

1.28 

1.60 

19.7 

25 

15.4 

1.29 

1.60 

19.9 

28 

19.2 

1.10 

1.65 

20 

28 

18.4 

.98 

1.60 

18.1 

27 

16.7 

.80 

1.50 

14.9 

27 

16.7 

.83 

1.50 

13.8 

28 

19.2 

.98 

1.60 

18.9 

29 

21 

1.05 

1.70 

22 

7 

2.5 

.92 

1.00 

2.3 

32 

49 

.49 

1.70 

24 

30 

19.2 

1.67 

1.70 

32 

32 

50 

.69 

1.70 

29 

30 

19.2 

1.41 

1.70 

27 

34 

51 

.63 

1.80 

32 

26 

50 

.63 

1.80 

31 

36 

57 

.87 

2.00 

60 

34 

60 

.64 

1.80 

32 

35 

63 

.84 

1.90 

44 

a  Water  held  back  by  dam  above  station. 
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8TEEAM   MEASUREMENTS    IN    1905,  PART    XIIT. 
DaUy  gage  height,  in  feet,  of  Ash  Creek  at  Adin,  Cal.,for  1905. 


Day. 


1. 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Jan. 

2.5 
2.4 
2.2 
1.9 
1.9 


1.9 
1.9 
2.0 
2.0 
2.0 
4.0 
2.5 
2.0 
2.8 
2.4 
2.4 
4.1 
4.6 
4.6 
3.0 
2.4 
2.3 
2.3 
2.3 
4.5 
4.5 


I- el). 

3.4 

5.9 

3. 

3. 

3. 

3. 

3. 

3. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

3. 

5. 

6. 

3. 

3. 

3. 

2. 

2. 

2. 

2. 

2. 


Mar. 

Apr. 

May 

-   — 
2.3 

Juno. 

July. 

Aug. 

Sept. 

Oct. 
1.7 

Nov. 

P«c 

2.5 

4.1 

1.9 

1.7 

1.5 

1.6 

1.9 

1.8 

2.5 

6.0 

2.2 

.  1.9 

1.7 

1.6 

1.7 

1.7 

1.9 

1.8 

2.5 

6.0 

2.1 

1.9 

1.7 

1.6 

1.7 

1.7 

1-9 

1.8 

2.5 

4.6 

2.1 

1.9 

1.6 

1.6 

1.7 

1.7 

1.9 

1.8 

2.5 

4.6 

2.1 

1.9 

1.5 

1.6 

1.7 

1.7 

1.9 

1.8 

2.5 

4.0 

2.1 

1.8 

1.5 

1.6 

1.8 

1.7 

1.9 

1.8 

2.5 

3.7 

2.1 

1.8 

1.5 

1.6 

1.8 

1.7 

1.9 

l.S 

2.5 

3.7 

2.1 

1.8 

1.5 

1.6 

1.8 

1.7 

1.9 

1.8 

2.4 

3.2 

2.1 

1.8 

1.5 

1.6 

1.8 

1.7 

1.9 

l.S 

2.4 

3.2 

2.2 

1.8 

1.5 

1.6 

1.9 

1.8 

1.9 

1.8 

2.4 

3.1 

2.2 

1.8 

1.5 

1.6 

1.9 

1.8 

1.9 

1.8 

2.4 

3.1 

2.2 

1.8 

1.5 

1.6 

1.8 

1.9 

1.9 

l.S 

2.4 

3.0 

2.2 

1.8 

1.5 

1.6 

1.8 

1.9 

1.9 

1.8 

2.4 

3.0 

2.2 

1.8 

1.5 

1.6 

1.8 

1.9 

1.9 

1.8 

2.4 

3.0 

2.1 

1.8 

1.5 

1.6 

1.8 

1.9 

1.9 

1       1.8 

2.4 

3.0 

2.1  , 

1.8 

1.5 

1.6 

1.8 

1.9 

1.8 

1.8 

3.1 

2.8 

2.1  1 

1.8 

1.5 

1.6 

1.7 

1.7 

1.8 

1.8 

5.1 

2.8 

2.2 

1.8 

1.5 

1.6 

1.7 

1.7 

1.8 

1.8 

6.2 

2.8 

2.2 

1.8 

1.5 

1.6 

1.7 

1.7 

1.8 

1.8 

4.3 

2.8 

2.3 

1.8 

1.5 

1.6 

1.6 

1.7 

1.8 

1.8 

4.6 

2.8 

2.3 

1.7 

1.5 

1.6 

1.6 

1.7 

1.8 

1.8 

4.6 

2.8 

2.3 

1.7 

1.5 

1.6 

1.6 

1.7 

1.8 

1.8 

3.8 

2.7 

2.1 

1.7 

1.6 

1.6 

1.6 

1.7 

1.8 

1.8 

5.4 

2.7 

2.1 

1.7 

1.5 

1.6 

1.6 

1.7 

1.8 

1.8 

3.6 

2.7 

1.9 

1.7 

1.5 

1.7 

1.6 

1.7 

1.8 

1.8 

9.0 

2.7 

1.9 

1.7 

1.5 

1.7 

1.6 

1.7 

1.8 

1       1.8 

4.6 

2.7 

1.9 

1.7 

1.5 

1.7 

1.6 

1.8 

1.8 

1.8 

4.1 

2.8 

1.9 

1.7 

1.5 

1.6 

1.6 

1.8 

1.8 

1.8 

4.2 

2.8 

1.9 

1.7 

1.5 

1.6 

1.6 

1.8 

1.8 

1       ^-^ 

4.2 

2.8 

1.9 

1.7 

1.5 

1.6 

1.6 

1.8 

1.8 

'       1.8 

4.1 

1.9 

1.5 

1.6 

1.9 

1.8 

1 

Station  rating  table  for  Ash  Creek  at  Adin,  Col.,  from  January  1  to  December  31, 1905. 


Gage 
height. 

Feet. 

1 
Discharge. 



Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Sectmd'feet. 

1.50 

u 

2.60 

97 

3.70 

205 

4.80 

342 

1.60 

20 

2.70 

106 

3.80 

216 

i        4.90 

356 

1.70 

27     t 

2.80 

115 

3.90 

227 

!        6.00 

370 

1.80 

34 

2.90 

124 

4.00 

238 

1        5.20 

400 

1.90 

41 

3.00 

134 

4.10 

250 

,        5.40 

430 

2.00 

48 

3.H) 

144 

4.20 

262 

5.60 

462 

2.10 

56    1 

3.20 

154 

4.30 

274 

5.80 

494 

2.20 

64     1 

3.30 

164 

4.40 

287 

6.00 

626 

2.30 

72 

3.40 

174 

4.50 

300 

6.20 

560 

2.40 

80    1 

3.50 

184 

4.60 

314 

2.50 

88 

3.60 

194 

!        4.70 

1 

328 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  49  discharge 
measurements  made  during  1905.  It  is  well  defined  between  gage  heights  1^  feet  and  4  feet.  Above  4 
feet  the  table  is  a  rough  approximation. 
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EsHrruUed  monthly  discharge  of  Ash  Creek  at  AdiUy  Cat.,  for  1905. 
[Drainage  area,  260  square  miles.] 
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Month. 


January 

February 

Mareh 

April 

May 

Juno 

July 

August 

September 

Octolwr 

November 

Decern  tx;r 

The  yoAT 


Disf'hargc  m  s« .  .in* 

foet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second -feet 
per  BQuaro 

Depth 
in  Inches. 

314 

41 

107 

6,579 

0.412 

0.475 

526 

56 

158 

8,775 

.608 

.633 

1,120 

80 

214 

13,160 

.823 

.949 

526 

106 

176 

10,470 

.677 

.7.'y> 

72 

41 

56.7 

3,486 

.218 

.2.'il 

41 

27 

32.8 

1,%2 

.126 

.141 

27 

14 

15.5 

953 

.060 

.069 

\^ 

14 

20.5 

1,260 

.070 

.mi 

^41 

20 

27,2 

1,618 

.ia5 

.117 

41 

27 

31.1 

1,912 

.120 

.138 

41 

34 

37.5 

2,231 

.144 

.  ir.i 

34 

34 

34 

2,091 

.131 

.  151 

1,120 

14 

75.9 

54.490 

.292 

3.a3 

MoOLOTJD  RIVES  NEAR  ORBOOBY,  OAL. 

This  station  was  established  March  23,  1902,  in  cooperation  with  the  McCloud  River 
Electric  Company.  It  is  located  at  John's  Camp,  near  Hirze  Mountain,  14  miles  east  of 
Gregory  Post-office,  Cal.  Baird  Station,  on  the  Southern  Pacific  Railroad,  is  just  across 
Sacramento  River  from  Gregory. 

The  channel  is  straight  for  300  feet  above  and  600  feet  below  the  gaging  station.  The 
current  i^  swift  at  all  stages.  The  banks  are  high  and  wooded  and  not  liable  to  overflow. 
The  bed  is  composed  of  limestone  on  the  sides,  with  some  large  river  gravel  and  bowlders  in 
the  center  of  the  channel. 

Measurements  are  made  from  a  car  suspended  from  a  cable.  The  initial  point  for  sound- 
ings is  at  the  gage  rod  on  the  right  bank  of  the  stream.  A  line  is  placed  150  feet  below  the 
cable,  marking  a  course  for  float  measurements  during  floods. 

The  gage  rod  is  a  timber  nailed  and  wired  to  a  tree  on  the  right  bank.  The  bench  mark 
is  a  point  marked  with  a  ring  of  white  paint  on  the  top  of  a  bowlder  10  feet  upstream  from 
the  10-foot  mark  on  the  cable;  elevation,  21.19  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey. 
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STREAM   MEASUREMENTS   TN    1905,   PART    XIII. 


Date. 


Discharge  mecLmirements  of  McCloud  River  near  Oregory,  Cal.,  in  1905. 
Ilydrographer. 


February  21 . . 
February  22 . . 
February  22 . . 
August  6 


O.  W.  Peterson. 

do 

do 

Peterson  A  Lee. 


Width, 

Feet. 
114 
114 
114 
103 


Area  of  '     Mean 
section.  |  velocity. 

Gace 
hci^t. 

Dis- 
charge. 

1 
Sq.  ft.     Ft.  per  gee. 

Feet. 

See.-ft. 

830 

.6.43 

4.58 

5,337 

750 

5.47 

3.95 

4,155 

766 

5.38 

3.98 

4,130 

543 

2.55 

1.63 

1.386 

Daily  gage  height,  in  feet,  of  McCloud  River  near  Gregory,  Ccd.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10., 
11. 
12. 
13. 
14. 
15., 
16. 
17. 
18., 
19. 
20. 
21. 
22. 
23. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

Feb. 

Mar. 

2.9 

3.85 

2.9 

2.6 

4.5 

2.8 

2.45 

3.85 

2.8 

2.3 

3.7 

2.75 

2.2 

3.6 

2.7 

2.2 

3.6 

2.7 

2.15 

3.5 

2.65 

2.1 

3.3 

2.65 

2.0 

3.2 

2.6 

2.0 

3.1 

2.6 

2.0 

3.0 

2.7 

1.95 

2.95 

3.05 

2.05 

2.7 

4.6 

3.1 

2.6 

6.8 

3.25 

2.5 

5.25 

3.3 

2.5 

4.6 

3.1 

2.4 

4.15 

3.0 

2.5 

4.0 

8.0 

3.4 

4.4 

2.95 

5.3 

4.7 

4.1 

4.7 

5.2 

8.a5 

3.9 

4.7 

7.4 

3.6 

4.a5 

6.2 

3.  as 

4.0 

6.6 

3.1 

3.8 

5. 15 

3.1 

4.3 

4.25 

3.0 

4.0 

3.8 

2.9 

3.9 

3.4.5 

3.9 

3.2.') 



3.6 

3.25 

3.6 

Apr. 

May. 
■  2.8 

June. 
2.1 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

3.4 

1.8 

1.65 

1.55 

1.55 

1.5 

1.65 

3.3 

2.7 

2.2 

1.8 

1.65 

1.55 

1.55 

1.5 

1.65 

3.25 

2.6.5 

2.1 

1.8 

1.65 

1.55 

1.55 

1.5 

1.65 

3.2 

2.6 

2.1 

1.8 

1.65 

1.55 

1.55 

1.5 

1.65 

3.1 

2.5 

2.1 

1.8 

1.6 

1.55 

1.65 

1.5 

1.65 

3.0 

2.6 

2.05 

1.8 

1.65 

1.55 

1.55 

1.5 

1.55 

2.9 

2.7 

2.a5 

1.8 

1.6 

1.55 

1.6 

1.5 

1.65 

2.85 

2.8 

2.0 

1.8 

1.6 

1.55 

1.55 

1.5 

1.65 

2.8 

2.7 

2.0 

1.8 

1.6 

1.55 

1.65 

1.5 

1.65 

2.7 

2.7 

2.0 

1.8 

1,6 

1.55 

1.55 

1.5 

1.65 

2.7 

2.7 

2.0 

1.8 

1.6 

1.55 

1.65 

1.5 

1.65 

2.6 

2.6 

2.0 

1.75 

1.6 

1.65 

1.55 

1.5 

1.55 

2.6 

2.6 

1.95 

1.75 

1.6 

1.55 

1.55 

1.5 

1.55 

2.55 

2.55 

1.95 

1.75 

1.6 

1.55 

1.55 

1.5 

■1.65 

2.6 

2.5 

1.9 

1.75 

1.6 

1.55 

1.55 

1.5 

1.65 

2.8 

2.5 

1.9 

1.7 

1.6 

1.55 

1.65 

1.5 

1.65 

2.6 

2.5 

1.9 

1.7 

1.6 

1.55 

1.55 

1.5 

r.65 

2.75 

2.5 

1.9 

1.7 

1.6 

1.55 

1.65 

1.65 

1.55 

2.9 

2.4 

1.9 

1.7 

1.6 

1.55 

1.55 

1.65 

1.6 

2.8.5 

2.4 

1.9 

1.7 

1.6 

1.55 

1.55 

1.55 

1.65 

2.8 

2.3 

1.85 

1.7 

1.6 

1.55 

1.55 

1.65 

1.65 

2.8 

2.25 

1.85 

1.7 

1.6 

1.55 

1.55 

1.65 

1.65 

2.7 

2.3 

1.85 

1.7 

1.6 

1.55 

1.55 

1.55 

1.65 

2.7 

2.2 

1.85 

1.7 

1.6 

1.65 

1.55 

1.5 

1.65 

2.7 

2.2 

1.85 

1.7 

1.6 

1.55 

1.55 

1.55 

1.55 

2.7 

2.2 

1.8.5 

1.6.5 

1.6 

1.55 

1.65 

1.55 

1.55 

2.7 

2.2 

1.8 

1.65 

1.55 

1.55 

1.55 

1.65 

1.55 

2.6 

2.2 

1.8 

1.65 

1.55 

1.55 

1.55 

1.55 

1.55 

2.6 

2.2 

1.8 

1.65 

1.55 

1.55 

1.55 

1.55 

1.55 

2.7 

2.2 

1.8 

1.65 

1.55 

1.55 

1.55 

1.65 

1.55 

2.1 

1.65 

1.55 

1.5 

1..^ 
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Station  rating  table  for  McCloud  River  near  Gregory,  Col. ,  from  September  23, 1902,  to  December 

31, 1905. 


Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

1     Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

hei^t. 

Discharga. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

1,090 

2.40 

2,042 

3.80 

3,860 

5.40 

7,170 

1.10 

1,132 

2.50 

2,140 

'        3.90 

4,030 

5.60 

7.630 

1.20 

1,178 

2.60 

2,242 

4.00 

4,210 

5.80 

8,110 

1.30 

1,228 

2.70 

2,349 

4.10 

4,395 

6.00 

8,600 

1.40 

1,282 

2.80 

2,461 

4.20 

4,.')85 

6.20 

9,120 

1.50 

1,340 

2.90 

2,578 

4.30 

4,785 

6.40 

9,650 

1.60 

1,402 

3.00 

2,700 

4.40 

4,990 

6.60 

10,190 

1.70 

1,468 

3.10 

2,825 

4..W 

5,200 

6.80 

10,740 

1.80 

1,538 

3.20 

2,955 

4.60 

5,410 

7.00 

11,300 

1.90 

1,612 

3.30 

3,090 

4.70 

5,625 

7.20 

11,870 

2.00 

1,690 

3.40 

3,230 

4.80 

5,840 

7.40 

12,450 

2.10 

1,772 

3.50 

3,380 

4.90 

6,060 

7.60 

13,040 

2.20 

1,858 

3.60 

3,535 

5.00 

6,280 

7.80 

13,640 

2.30 

1,948 

3.70 

3,695 

5.20 

1 

6,720 

8.00 

14,250 

Note. — The  above  table  is  applicable  only  for  open-cbannel  conditions.  It  is  baaed  on  10  discharge 
measurements  made  during  1902-1905.  It  is  fairly  well  defined  between  gage  heights  1.5  feet  and  4.6  feet. 
The  table  has  been  extended  beyond  these  limits.    A  bove  8  feet  the  discharge  Ls  a  rough  approximation. 
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Estimated  morUhly  discharge  ofMcCUmd  River  near  Oregory,  Cal.,  for  190B-1906. 
[  Drainage,  608  square  mllefl.] 


Month. 


1902 
September  23  to  ao. 

October 

November , 

December 


1903 


January 

February . . 

March 

April 

May 

June 

July 

August. 

September. 

October 

November. 
December. . 


The  year. 


1904 


January 

February . . 

March 

April 

May 

Juno 

July 

August 

September. 

October 

November. 
December. . 


The  year 


January 

Fel>ruary . . . 

March 

April 

May 

June 

July 

August 

September. 

Octolwr 

November. 
Deceml^er.. 


Discharge  in  second-feet. 


Maximum.!  Minimimi. 


1,340 
2,140 
12,740 
6,060 


1,282 
1,228 
1,282 
1,538 


13,340 
2,578 

11,870 
6,060 
2,242 
1,690 
1,468 
1,352 
1,311 
1,435 

14,560 
2,263 


1,538 
1,772 
2,042 
2,242 
1,612 
1,468 
1,340 
1,311 
1,282 
1,282 
1,282 
1,455 


1,333 
1,372 
2.799 
2,576 


Total  in 
acre-feet. 


21,150 
84,300 
166.600 
158,400 


2,847 
2,046 
3,723 
2,819 
1,913 
1,545 
1,373 
1,323 
1,305 
1,317 
3,475 
1,829 


175, 100 
113,600 
228,900 
167,700 
117,600 
91,930 
84,420 
81,350 
77,650 
80,980 
206,800 
112,500 


14,560 


2,042 
39,500 
41,000 
7,285 
4,490 
2,890 
1,8.58 
1.612 
1,815 
9,785 
2,140 
4.58.'> 


2,126       1,539,000 


1,508 
1,468 
3,380 
4,120 
3,090 
1,858 
1,612 
1,503 
1,468 
1,503 
1,503 
1,575 


41,000  i 


1.468 


14,400 
6,W5 

10,740 
3,230 
2,461 

1,538 
1,435 
1,371 
1,402 
1,371 
1.402 


The  year. 


14.400 


1,651 
2.042 
2,242 
2,191 
1.772 
1,5.38 
1,435 
1,371 
1,371 
1.340 
1,340 
1,371 


1,340 


1,652 
6,153 
9,310 
5,468 
3,756 
2,218 
1,746 
1,572 
1,512 
2.607 
1,640 
1,844 


101,600 

353,900 

572,400 

325,400 

230,900 

132,000 

107,400 

96,660 

89,970 

165,800 

97,500 

113,400 


3,297   2.387,000 


3,854 
3,284 
4,062 
2, 4«K) 
2,112 
1,648 
1,491 
1.402 
1,371 
1,371 
1,352 
1,372 


2,151 


237,000 
182,400 
249,800 
148,200 
129,900 
98,060 
91,680 
86,210 
81,580 
84,300 
80,450 
84,360 


1,554.000 


Rim-off. 


per  sQuare    ,*^r^r' 


inincbea. 


2.19 
2.26 
4.60 
4.24 


4.68 
3.37 
6.12 
4.64 
3.15 
2.54 
2.26 
2.18 
2.15 
2.17 
5.72 
3.01 


3.50 


2.72 
10.12 
15.31 
8.99 
6.18 
3.65 
2.87 
2.59 
2.49 
4.44 
2.70 
3.03 


5.42 


6.34 
5.40 
6.68 
4.10 
3.47 
2.71 
2.45 
2.31 
2.25 
2.25 
2.22 
2.26 


3.54 


0.651 
2.61 
5.13 
4.89 


5.40 
3.51 
7.06 
5.18 
3.63 
2-83 
2.61 
2.51 
2.40 
2.50 
6.38 
3.47 


47.48 


3.14 
10.92 
17.65 
10.03 
7.12 
4.07 
3.31 
2.99 
2.78 
5.12 
3.01 
3.49 


73.63 


7.31 
5.62 
7.70 
4.  .57 
4.00 
3.02 
2.82 
2.66 
2.51 
2. 59 
2.48 
2.61 


47.89 
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MXSOSLLAHXOirS  MSASUBSMBirTS  IH  FIT  RIVEB  DRADIAOE  BA8IK. 

The  following  miscellaneous  measurements  were  made  in  the  Pit  River  drainage  basin 
during  1905: 

Cottonwood  Creek f  near  LaJcevieWf  Greg, — This  stream  is  tributary  to  Goose  Lake.  A 
measurement  was  made  June  28, 1905,  by  S.  G.  Bennett  and  J.  Y.  Toler,  one-half  mile  below 
Wilshire's  sawmill  and  10  miles  above  Lakeview,  Oreg. 

Width,  12.7  feet;  area,  4.7  square  feet;  mean  velocity,  1.55  feet  per  second;  discharge,  7.3 
second-feet. 

Corporation  ditch f  near  Likely f  Cat. — This  ditch  diverts  water  from  the  South  Fork  of  Pit 
River  above  Likely,  Cal.  The  following  measurements  were  made  below  head-gate,  2 
miles  east  of  Likely,  Cal. : 

June  7:  Width,  5.7  feet;  area,  16.3  square  feet;  mean  velocity,  1.42  feet  per  second;  dis- 
charge, 23  second-feet. 

June  20:  Width,  5.6  feet;  area,  16.6  square  feet;  mean  velocity,  1.41  feet  per  second;  dis- 
charge, 24  second-feet. 

September  6:  Width,  7.0  feet;  area,  19.9  square  feet;  mean  velocity,  1.46  feet  per  second; 
discharge,  29  second-feet. 

Duke's  ditchj  near  Likely^  Cal. — ^This  ditch  diverts  water  from  the  South  Fork  of  Pit 
River.  The  following  measurements  were  made  in  flume,  400  yards  below  head-gate,  by 
John  Y.  Toler: 

June  7:  Width,  3  feet;  area,  2.88  square  feet;  mean  velocity,  4.83  feet  per  second;  dis- 
charge, 13.9  second-feet. 

June  20:  Width,  3  feet;  area,  2.3  square  feet;  mean  velocity,  4.25  feet  per  second;  dis- 
charge, 9.8  second-feet. 

Fitz  Hugh  Creekf  near  AUuraSf  Cal. — ^This  creek  is  tributary  to  Pit  River.  The  following 
measurements  were  made  at  Doten's  ranch,  10  miles  south  of  Alturas,  by  John  Y.  Toler: 

July  2:  Width,  8.5  feet;  area,  2.8  square  feet;  mean  velocity,  0.64  foot  per  second;  dis- 
charge, 1.8  second-feet. 

July  25:  Width,  8.4  feet;  area,  2.7  square  feet;  mean  velocity,  0.52  foot  per  second;  dis- 
charge, 1.4  second-feet. 

September  7:  Width,  7.0  feet;  area,  2.8  square  feet;  mean  velocity,  0.64  foot  per  second; 
discharge,  1 .8  second-feet. 

September  16:  Width,  8  feet;  area,  3.6  square  feet;  mean  velocity,  0.78  foot  per  second; 
discharge,  2.8  second-feet. 

Ganstad'ft  ditch,  near  Likely,  Cal. — This  ditch  diverts  water  from  the  South  Fork  of  the 
Pit  River.  The  following  measurements  were  made  at  head-gate,  2  miles  east  of  Likely, 
Cal.,  by  Jolm  Y.  Toler: 

June  8:  Width,  6.6  feet;  area,  10.5  square  feet;  mean  velocity,  0.66  foot  per  second;  dis- 
charge, 6.9  second-feet. 

July  2:  Width,  6.6  feet;  area,  10.5  square  feet;  mean  velocity,  0.83  foot  per  second;  dis- 
charge, 8.7  second-feet. 

Oooch's  ditch,  near  Lookout,  Cal. — ^This  ditch  diverts  water  from  P*it  River.  A  measure- 
ment was  made  250  yards  above  bridge  at  Ix)okout  on  June  13  by  John  Y.  Toler. 

Width,  14.5  feet;  area,  25  square  feet;  mean  velocity,  0.48  foot  per  second;  discharge,  12 
second-feet. 

E.  Lauer  and  Son's  ditch  near  Alturas,  Cal. — ^This  ditch  diverts  water  from  Pit  River 
alx)ve  the  town  of  Altunis,  Cal.  A  mejisurement  was  made  in  flume  at  XL  nvnch,  9  miles 
north  of  ihe  town  of  Alturas,  Cal.,  on  May  23,  by  Jno.  Y.  Toler. 

Width,  4.1  feet;  area,  0.89  square  foot;  me^in  velocity,  1.60  feet  per  second;  discharge. 
1.42  second-feet. 

Pine  Creek  near  Alturas,  Cal. — This  stream  is  a  tributary  of  South  Fork  of  Pit  River, 
The  following  measurements  were  made  in  flume  100  feet  below  .Gibbins  &  Mulkey's  power 
house,  7  miles  east  of  the  town  of  Alturas,  CaL 
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August  11:  Width,  2.2  feet;  area,  2.8  square  feet;  mean  velocity,  4.43  feet  per  aecoDd; 
dischai^e,  12.4  second-feet. 

August  22:  Width,  2.15  feet;  area,  2.6  square  feet;  mean  velocity,  4.35  feet  per  second; 
dischaiige,  11.3  second-feet. 

October  1:  Width,  2.3  feet;  area,  3.1  square  feet;  mean  velocity,  3.D4  feet  per  second; 
discharge,  12.2  second-feet. 

Pit  River  at  Lookoviy  Cal. — The  foUowing  measurements  were  made  during  1905  at  bridge 
on  county  road  east  of  town  of  Lookout,  Cal. 

June  13:  Width,  87  feet;  area,  217  square  feet;  mean  velocity,  0.71  foot  per  second;  dis- 
charge, 155  aecond-feet. 

July  7:  Width,  67  feet;  area,  112  square  feet;  me^n  velocity,  0.51  foot  per  second;  dis- 
chaiige,  57  second-feet. 

July  20:  Width,  40  feet;  area,  71  square  feet;  mean  velocity,  0.41  foot  per  second;  dis- 
charge, 29  second-feet. 

August  19:  Width,  8  feet;  area,  4.8  square  feet;  mean  velocity,  2.06  feet  per  second;  dis- 
chai^e,  9.9  second-feet. 

Rush  Creek  near  Adin,  Cal. — ^This  stream  is  a  tributary  to  Ash  Creek.  The  following 
meiisurements  were  made  in  canyon  above  upper  end  of  Round  Valley  north  of  the  town  of 
Alturas,  Cal. 

July  18:  Width,  13  feet;  area,  9.7  square  feet;  mean  velocity,  0.56  foot  per  second;  dis- 
charge, 5.6  second-feet. 

September  22:  Width,  9  feet;  area,  5.0  square  feet;  mean  velocity,  1.16  feet  per  second; 
dischai^,  5.8  second-feet. 

Von  Loam* 8  ditch  near  Likely ^  Cal. — ^This  ditch  diverts  ¥^ter  from  the  Soujth  Fork  of  Pit 
River.  The  following  measurements  were  made  below  head-gate,  2  miles  east  of  the  town 
of  Likely,  Cal. 

June  8:  Width,  7.8  feet;  area,  16.9  square  feet;  mean  velocity,  2.09  feet  per  second;  dis- 
charge, 35  second-feet. 

June  20:  Width,  8.5  feet;  area,  14.9  square  feet;  mean  velocity,  1.68  feet  per  second;  dis- 
chai^e,  25  second-feet. 

WiEow  Creek  near  Adin^  Cal. — ^This  stream  is  tributary  to  Ash  Creek.  The  following 
measurements  were  made  at  bridge  on  county  road,  5  miles  south  of  the  town  of  Adin,  CaL 

July  19:  Width,  8  feet;  area,  5.2  square  feet;  mean  velocity,  1.09  feet  per  second;  dis- 
charge, 5.7  second-feet. 

September  21:  Width,  8  feet;  area,  4.4  square  feet;  mean  velocity,  1.00  foot  per  seccmd; 
diachaige,  4.4  second-feet. 

STONY  CREEK  DRAINAGE  BASIN* 

DESOBIPTIOK  OF  BA8IK. 

Stony  Creek  drains  a  portion  of  the  Coast  Range  and  flowing  in  a  northerly  direction  dis- 
charges its  waters  into  the  Sacramento  River  near  Orland,  Cal.  It  has  numerous  tributa- 
ries, all  of  which  are  torrential  in  their  character.  The  formation  on  the  higher  elevations 
is  of  granite  with  good  soil  covering  and  is  heavily  timbered.  In  the  lower  portion  of  tiie 
drainage  basin  the  formation  is  shale,  sandstone,  and  conglomerate,  with  heavy  growth  of 
brush  and  grass.  This  portion  of  the  basin  is  used  extensively  for  pastiu^e^  the  soil  being 
heavy,  it  packs  readily,  producing  a  large  per  cont  of  run-off.  The  mean  average  rainfall  on 
the  higher  elevation  is  about  40  inche-s;  while  on  the  lower  reaches  it  is  20  inches.  ,The  pre- 
cipitation is  almost  wholly  in  the  form  of  rain,  with  some  snow  on  the  upper  reaches  which 
soon  melts  and  only  adds  to  the  flood  discharge. 

The  gaging  station  on  this  stream  is  located  near  the  point  where  it  emeiges  from  the  foot- 
hills and  enters  the  Sacramento  A'aUey. 
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8T0KY  CREEK  NEAR  FRTJTO,  CAL. 

This  station  was  established  on  January  30,  1901,  by  Burt  Cole.  It  is  located  at  Julian's 
ranch,  7  miles  northwest  of  Fnito,  and  1}  miles  above  the  proposed  mill-sit<'  dam. 

Tlie  cliaimel  is  *?traight  for  200  feet  above  and  below  the  cable.  The  current  Is  ver}' 
swift  at  high  water  and  slugjish  at  low  water.  Neither  bank  is  subject  to  overflow,  but  at 
high  stages  of  the  creek  the  water  spreads  to  the  right  for  several  hundred  feet.  The  bed  of 
the  stream  Ls  of  gravel  and  is  subject  to  some  change. 

Discharge  measurements  are  made  from  a  car  and  cable.  The  initial  point  for  soundings 
is  the  eyel>olt  on  the  left  bank  to  which  the  cable  h  attached. 

The  gage  is  in  two  sections.  During  IfK)/)  the  gage  wixn  read  twice  each  day  by  W.  H. 
Julian.  The  bench  mark' is  the  head  of  an  iron  bolt  set  in  the  rock  near  the  upper  gage; 
elevation,  14.00  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-»Supply  Papers  Nos.  81,  85, 
100,  and  134  of  the  United  States  Geological  Sur>ey. 

DiHcharge  measurements  of  Stony  Crtek  new  Fruto,  Cal.,  in  1906. 


Date 


Hydrographer. 


Area  of        Mean 


Dis- 


8(»ction.  I  velocity,      height,      charge. 


February  16  . . . 

June  23 

August  4 , 

September  8 . . 


Feet. 


Sq.ft.     Ft.  per  sec.      Feet.        Sec.-ft. 


O.  W.  Peterson . . . 

do 

Peterson  and  Lee. 
C.  H.  Lee 


September  14 . .    W.  B.  Clapp 

October  4 Lee  and  Hawley . 


30| 

20t  , 

3.35 

10 

84| 

I.. 52 

32  ' 

23 

1.-22 

33 

32 

.51 

33 

17 

.K} 

24  ' 

23 

.76 

5.13 
3.P0 
3.30 
3.22 
3.20 
3.24 


6m 

128 
28 
16.3 
14.1 
17.6 


IRR  177—06 II 
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STREAM   MEASUREMENTS    IN   1905,   PART    XIII. 


Daily  gage  freight,  in  feet,  of  Stony  CreeJc  near  Fruto,  Col.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1  Juue. 

1 
July.     Aug. 

1 

1  Sept.     Oct. 

Nov. 

Dec. 

1 

1 

7.0  10.0 

6.8  1    8.75 

6.6  1     7.35 
6.3         6.7 
6.2    1    6.2 

6.1  6.0 
5.0         5.8 

4.9  5.6 
4.9         5.5 
4.8         5.4 
4.8         5.4 
4.8    1    5.3 

4.7  5.3 
9.5         5.2 
7.75  i    6.2 

5.2 

5.2 

5.1 

5.1 

5.0 

5.0 

5.0 

4.9 

4.9 

4.9 

4.8 

6.4 

8.25 

7.75 

8.5 

6.1 
6.0 
6.0 
5.9 
5.9 
5.8 
5.8 
5.7 
5.6 
5.5 

1 

4.7  4.6 
5.0          4.5 
5.0          4.5 
5.0           4.6 
4.9           4.5 

4.8  1      4.5 
6.3           4.4 
5.75         4.4 
5.5    1      4.3 
.'i.5    '       4.3 

3.7  i      3.2 
3.6        3.2 
3.6        3.2 
3.6         3.2 
3.6         3.2 
3.5         3.2 

3.5  3.2 

3.6  1      3.2 
3.6         3.2 
3.5  1      3.2 
3.5         3.2 
3.4  !      3.2 
3.4         3.2 
3.4         3.2 
3.4  1      3.2 

3.1  j      3.2         3.3 

3.1  1      3.2        3.3 

3.2  3.2  '      3.3 

3.6 

2 

3.6 

3 

3.6 

4 

3.2 
3.2 
3.2 

3.2 
3.2 
3.2 

3.3 
3.3 
3.3 
,^3 

3.6 

5 

3.6 

6 

3.6 

7 

3.2  '      3.2 

3.6 

8 

3.2  1      3.2        3.3 
3.2         3.2         3.3 
3.2         3.2  1      3.3 
3.2         3.2  ,      3.3 
3.2  1       3.2         .ra 

3.6 

9 

3.6 

10 

3.6 

11 

6.4  !     5.4           4.2  1 

3.6 

12. 

5.3 
5.3 
6.2 
5.2 

6.4    1      4.2  1 
5.3           4.2 
5. 3           4. 1 

3.6 

13 

3.2 
3.2 
3.2 

3.2 
3.2 
3.2 

3.3 
3.3 
3.3 

3.6 

14 

3.6 

15.... 

5.2 

4.1 

3.6 

16.... 

8.5        5.1 

8.5 

6.3  1    5.2 

4.1 

3.3         3.2 

1      3.2 

3.2 

3.3 

3.6 

17.... 

7.8    1    5.5 

7.7 

5.3       6.1 

4.1 

3.3  1      3.2 

3.2  '      3.2 

3.3 

3.6 

18. . . . 

7.7        5.8 

7.15 

6.3 

5.0 

4.1 

3.3        3.2 

1      3.2  1      3.2 

3.3 

3.6 

19. . . . 

7.4        6.7 

9.25 

6.2 

4.9 

4.0 

3.3  1      3.2 

3.2  '      3.2 

3.3 

3.6 

20.... 

6.8        6.0 

8.25 

6.2 

49 

4.0 

3.3  1      3.1 

1      3.2 

3.2 

3.3 

3.6 

21.... 

6.8    ,    5.8 

7.3 

5.0 

4.8 

4.0 

3.3'      3.1 

3.2 

3.2 

3.3 

3.6 

22.... 

9.75       5.6 

6.75 

5.0 

4.8 

3.9 

3.3 

3.1 

1      3.2 

3.2 

3.3 

3.6 

23.... 

9.25       5.5 

e.s.-) 

5.0 

^.7 

3.9 

3.3 

3.1 

3.2 

3.2 

3.3 

3.6 

24. . . . 

9.5         5.4 

7.25 

4.9 

4.7 

3.9 

3.3 

3.1 

I      3.2 

3.3 

3.3 

3.6 

25.... 

7.7 

5.4 

G.6    1 

4C       4.6 

3.8 

3.3 

3.1 

3.2  1      3.3 

3.4 

3.6 

26.... 

6.9 

5.3 

6.5C 

4.9  '     4  C    1      3.8  1 

3.3 

3.1 

3.2 

3.3 

3.4 

3.6 

27... 

6.45 

6.3 

6.3 

i.H       5.25 

3.8 

3.3 

3.1 

1      3.2 

3.3 

3.4 

3.8 

28.... 

6.3 

6.2 

6.1 

4.8       4.8 

3.7 

3.3 

3.1 

1      3.2 

3.3 

3.4 

3.8 

29 

6.1 
6.0 
6.0 

7.35 
6.6 

e.i5 

4.8       4.8     1      .•?.7  1 

3.3 
3.2 
3.2 

3.1 
3.1 
3.1 

1      3.2 
3.2 

3.3 
3.3 
3.3 

3.6 
3.6 

3.8 

30.... 

4. 7       4. 7 

3.7 

3.8 

31.. 

4.6 

.3.8 

Station  rating  i 

aUe  for  Stony  Creek 

near  Fruto,  Cal.,  from  Januar 

y  1  to  Decemb 

trSU 
harge. 
nd-ffft. 

1905. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gaee 
height. 

Discharge. 

Q&so 
heii^t. 

Feet. 

Discharge. 

'  h^'gTt.  !>'- 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Seco 

3.10 

10 

4.50 

350 

5.90 

1,310 

7.60 

3,150 

3.20 

14 

4.60 

400 

6.00 

1,400 

7.80 

3,410 

3.30 

23 

1        4.70 

450 

6.10 

1,490 

8.00 

3,690 

3.40 

34 

4.80 

500 

6.20 

1,580 

8.20 

3,980 

3.50 

47 

4.90 

560 

6.30 

1,680 

8.40 

4,280 

3.60 

62 

6.00 

620 

6.40 

1,780 

8.60 

4.600 

3.70 

80 

5.10 

68.5 

6.50 

1.880 

8.80 

4,930 

3.80 

100 

5.20 

755 

6.60 

1,980 

9.00 

6,270 

3.90    ' 

120 

6.30 

830     1 

6.70 

2,090 

9.20 

5,630 

4.00 

150 

5.40 

905     ' 

6.80 

2,200 

9.40 

6,000 

4.10 

180 

5.50 

980     1 

6.90 

2,310 

9.60 

6,400 

4.'?0    1 

210 

5.60 

1,060 

7.00 

2,420 

0.80 

6r800 

4.3C 

250 

5  70 

1,140 

7.20 

2,660 

laoo 

7.280 

..| 

300 

6.80 

1,220 

7.40 

2,900 

Note.— The  above  table  U  based  on  22  discharge  measurements  made  during  1003-1905  and  Is 
fairly  well  defined  throughoijt.    Above  3.7  feet  t^e  table  \p  tbe  same  as  for  1904. 
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Estimated  monthly  discharge  of  Stony  Creek  near  FrviOj  Cat.,  for  1905. 
[  Drainage  area,  760  square  miles.] 


Month. 


,  Maximum. 


January j  6, 700 

February 1  7,280 

March i  5, 720 

April I  1,490 

May 1,680 

June I  400 

July I  80 

August 14 

September 14 

October 1  23 

November 62 

December t  lOO 

The  year 7,280 


irge  in  secon 

d-feet. 
Mean. 

Total  in 
acre-feet. 

Run-off. 

Minimum. 

Second-feet 

Depth 
In  inches. 

450 

2,420 

148,800 

3.18 

3.67 

685 

1,471 

81,700 

1.94 

2.02 

500 

2,050 

126,000 

2.70 

3.11 

450 

870 

51,770 

1.14 

1.27 

400 

675 

41,500 

.888 

1.02 

80 

206 

12,260 

.271 

.302 

14 

36.5 

2,244 

.048 

.055 

10 

12.4 

762 

.016 

.018 

10 

13.7 

815 

.018 

.020 

14 

16.3 

1,002 

.021 

.024 

23 

27.1 

1,613 

.036 

.040 

62 

08. 1 

4,187 

.090 

.104 

10 

6.56 

472, 700 

.862 

11.62 

FKATHEH  RIVER  HRAINAGE  BASIN. 


DE80RIPTI0K  OF  BABIH. 


Feather  River  drains  a  portion  of  the  wo^«m  slope  of  the  Sierra  Nevada  extending 
east  nearly  to  tlie  Nevada  State  line,  a  distance  of  about  75  miles  and  north  and  south 
for  a  distance  of  from  30  to  40  miles. 

The  greater  portion  of  the  watershed  is  rough  and  mountainous  and  has  numerous 
tributaries  which  drain  the  slope.s  of  the  higher  mountains.  The  formation  in  the  southern 
and  eastern  part  of  the  bjisin  is  of  gmnite,  with  a  compunitively  deep  soil  covering.  There 
is  also  a  considerable  urea  composed  of  lava  and  other  volcanic  matter  in  the  northern 
part  of  the  basin.  Numerous  meadows  and  valleys  also  exist,  which  tend  to  maintain  a 
steady  flow  during  the  dry  sejison.  The  soil  is  generally  porous  and  alxsorbs  the  moistui*e 
readily.  The  entire  watershed  is  well  covered  with  a  growth  of  brush  and  timber,  much 
of  which  is  large  enough  to  make  lumbering  a  profitable  industry',  with  the  exception  of 
the  meadow  lands  and  valleys,  which  are  used  for  stock  ranges  and  grazing  lands.  There 
are  numerous  large  springs,  especially  in  the  lava  districts,  which  supply  a  more  or  loss 
steady  flow  throughout  the  year.  The.se  are  especially  noticeable  on  North  B^ork,  where 
there  are  pei-ennial  springs  discharging  from  50  to  100  second-feet.  Thei:e  is  little  artificial 
storage  in  the  drainage  area,  and  the  water  used  for  irrigation  in  the  valleys  is  taken  from 
the  natural  flow  of  the  streams. 

The  mean  annual  precipitation  is  probably  from  40  to  60  inches  and  is  well  distributed 
over  the  area.  It  falls  largely  in  the  form  of  snow,  but  disappears  in  the  early  part  of 
the  summer. 

FEATHER  RIVER  AT  OROVILLE,  OAL. 

This  station  was  established  January  1,  1902,  by  S.  G.  Bennett.  It  is  located  at  the 
northeast  edge  of  the  town  of  Oroville,  Cal.,  where  Feather  River  breaks  from  the  foothills 
on  the  western  slope  of  the  Sierra  Nevada  into  Sacramento  Valley.  The  drainage  area  is 
3,640  square  miles. 

The  current  at  the  station  is  sluggish  at  low  water  and  swift  at  high  water.  The  channel 
is  rough,  rocky,  and  not  subject  to  much  change. 
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Discharge  measurements  at  low  and  ordinary  stagePwrere  made  by  means  of  a  cable  and 
boat  500  feet  above  the  wagon  bridge.  High-water  measurements  were  made  by  me^ns  of 
floats.  In  Februar}%  1905,  a  cable  with  car  was  placed  about  1,000  feet  above  the  bridge. 
Tlie  CAble  has  a  span  of  about  400  feet.  The  initial  point  of  soundings  is  the  eyebolt  on  the 
left  bank. 

The  original  gage  was  previously  placed  by  the  United  States  Weather  Bureau  and  used 
by  them  for  a  numlMT  of  years.  Readings  were  taken  on  this  rod  and  reported  by  the 
Weather  Bureau  when  there  was  danger  of  an  overflow  on  the  lower  Feather  and  Sacra- 
mento rivers.  On  August  11,  1904,  a  new  gage  rod  was  put  in.  The  zero  of  this  rod  was 
placed  2  feet  lower  than  that  of  the  old  Weather  Bureau  rod  to  avoid  negative  readings  at 
low  stages  of  the  river.  This  rod  is  placed  at  the  wagon  bridge  on  the  left  bank  of  the 
stream  and  is  in  four  sections.  Three  of  the  lower  sections  are  bolted  to  rock,  and  the 
fourth  section,  for  registering  the  flood  stages,  is  nailed  to  the  bridge  pier.  In  December. 
1905,  a  staff  gage  was  placed  at  the  station  50  feet  Ixlow  the  cable  on  the  left  bank.  Dur- 
ing 1905  the  gage  was  read  by  D.  G.  Page,  readings  being  taken  from  the  gage  at  the  bridge. 
The  bench  marks  are  as  follows:  (1)  A  point  on  rock  marked  with  white  paint,  one-half  the 
distance  from  the  low-water  gage  to  the  high-water  gage  on  the  brid^je  pier;  elevation,  12.25 
feet.  (2)  A  point  on  rock  marked  with  white  paint,  35  feet  southwest  of  low-water  gage; 
elevation,  14.86  feet.  (3)  A  circle  of  white  paint  on  the  point  of  a  rock  15  feet  upstream 
from  the  70-foot  mark  on  the  cable:  elevation,  5.05  f<'et.  (4)  A  point  on  rock  markt*d 
with  white  paint,  4  feet  downstn^am  from  15-foot  mark  on  cable;  elevation,  27.16  feot. 
The  elevations  of  bench  marks  Nos.  1  and  2  refer  to  the  datum  of  the  gage  at  the  bridge:  ele- 
vations of  bench  marks  Nos.  3  and  4  refer  to  the  datum  of  the  gage  established  in  December, 
1905. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  8i,  85, 
100,  and  134  of  the  United  States  Geological  Survey. 

Discharge  tueajnirements  of  Feather  River  at  OrovUle,  Cat.,  in  1905. 


Date. 


Hydrographor. 


1 


February  11 . . .    ().  W.  IVtorson . . . 

Frbruary  IK do 

May  ir> W.  B.  (Mapp 

Juno  26 o  .W.  IVterson . . . 

Au^ist  1 Peterson  and  Lee . 

Septoniher  2 . . .    C.  H.  Leo 

October  7 Hawley  and  Lee. . . 

November  17..,  R.  S.  Ilawlev 


Width. 


Area  of 
section. 


Mean 
velocitv. 


Gage 
height . 


Dis- 
charge. 


Feet. 

Sq.fl. 

Ft.  per  sec. 

Feet.     1 

Sec.-ft. 

2S1 

3,424 

2.22 

6.«  ' 

7.618 

279 

3,320 

2.08 

6.10 

6,911 

2M 

3,728 

2.28 

6.6;3 

S.  .109 

273 

2.419 

1.13 

2.75 

2.744 

,270 

2,078 

.72 

1.28 

1.4% 

2ftS 

2.0a') 

.62 

.8ft 

l.:42 

272 

2.013 

.60 

.90  1 

I.l'IO 

270 

1,969 

.62 

.92  ! 

1.212 
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Daily  gage  height,  in  feet,  of  Feather  River  at  OrmnUe,  Oal.,  for  1905. 


Day. 


Jan.  I   Fob.     Mar.     Apr. 


1 10.0 

2 1  8.3 

3 7.4 

4 1  6.65 

5 1  5.8 

6 5.5 

7 5.5 

8 i  5.1 

9 4.5 

10 j  4.2 

11 '  3.4 

12 3.3 

13 1  3.2 

14 10.15 

15 10.25 

16 i  7.65 

17 '  5.6 

18 5.5 

Itt 7.4 

20 6.6.5 

21 7.35 

22 11.8 

23 Il.a5 

24 10.5 

25 9.8 

26 8.65 

27 7.9 

28 ;  7.45 

29 1  7.1 

30 !  6.85 

31 '  6.75 


5    ! 

3     1 

25 

05 

9 

95 

85 
7.4 
6.95 
6.7 
6.5 
6.25 
5.9 
5.6 
5.4 
5.4 
6.35  1 
6.35 
6.1 
7.8 
8.25 
7.75 
7. 
7, 
7, 
7, 
7. 


6.9 
6.9 
6.95 
7.5 
7.75 
7.4 
7.0 
6.8 
6.75 
6.6 
6.7 
7.85 
10.25 
9.95 
9.45 
8.8 
8.4 
8.9 
12.5 
11.3.5 
11.35 
10.95 
10.8 
10.7 
9.95 
9.3 
9.a5 
9.5 
10.65 
10.05 
8.95 


8.3 
8.05 
8.15 
8.1 
8.05 
8.0 
8.0 
8.a5 
8.0 
7.9 
7.8 
7.7 
7.5 
7.5 
7.5 
7.4 
•7.4 
7.45 
7.55 
7.35 
6.95 
6.7 
6.8 
6.95 
7.15 
7.3 
7.45 
7.5 
7.4 
7.3 


May.    June.    July. 


1 


-r    I 


7.15 

7.a5 

6.95 

6.85 

6. 75 

6.5,5 

6.45 

6..S5 

6. 25 

G.  15 

6.1 

6.0 

5.85 

.5.9 

6.15 

6.45 

6.6 

6.5 

6.45 

6.4 

6.4 

6.3 

6.3 

6.3 

6.25 

6.2 

6.0 
5.95 
5.8.5 
5.65 


5.4 

.5.25 

5.2 

.5.2 

5. 15 

5.0 

4.95 

4.95 

4.9 

4.8 

4.7 

4.6 

4.45 

4.2 

4.1 

.3.9 

3.8 

3.7 

3.6 

3.45 

3.2 

3.15 

3.05 

3.0 

2.9 

2.8 

2.6 

2.5 

2.4 

2.3 


Aug.     .Sept.      Oct. 


1.9 

1.1 

[    1.85 

1.05 

1.8 

1.05 

1.8 

1.05 

1.75 

1.05 

1     1.75 

1.0 

2.1 

2.1 

2. 1 

2.05 

2.0 

2.0 

1.95 

1.9 

1 

1 

1 

1 

1 

1.7 
1.7 
1.65 
1.65 
1.6 
1.6     I 
1.6     ' 
1.55  - 
1.5    I 
1.5     I 
1.5 
1.45 
1.45  I 
1.4     ' 
1.4 
1.35  I 
1.35 


1.3 

1.25 

1.25 

1.2 

1.15 

1.15 

1.15 

1.1 

1.1 

l.OJ 

i.a 
i.a 
I.a 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.1 

1.1 

1.1 

1.2 

1.2 

1.1 

1.0 

1.0 

1.0 

.a5 

1.0 
1.0 


0.95 ; 


.95 
.95 

1.0 

1.0 

1.0 

1.0 
.95 
.95 


.9 

.85  j 
.85  ' 
.85 
.9  I 
.9  ' 
.9 

.95  I 
.95' 


.9 
1.7 
1.3 
1.0 


1.0 
,1.0 
.95 
.95 
.95 
1.0 
1.0 
1.0 
1.1 
1.05 
1.05 
1.0 
1.0 
.95 
.95 
.95 
.95 
.95 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.95 
.95 
.95 
.95 
1.0 
1.0 
1.0 


Nov. 

1.0 
1.0 
1.0 
1.0 
.95 
.95 
.95 
.95 


.85 
.85 
.&5 
.85 


.9 

.9 
1.0 
1.4 
1.3 
1.3 
1.25 
1.2 
1.2 
1.1 
1.1 
1.3 
1.4 


Deo. 


1.4 
1.35 


1.0 
1.0 
.95 
.95 
.95 
.95 
1.0 
1.0 
1.1 
1.2 
1.15 
0  1.15 
a  1.15 
0  1.15 
0  1.15 
ol.l 
ol.l 
al.l 
1.1 
1.15 
1.15 
1.2 
1.2 
1.3 
1.35 
01.36 


a  Estimated. 
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Station  rating  table  for  Feather.  River  at  OroviUe,  Cat.,  from  January  1  to  December  J/,  1905. 


hei^t. 

Discharge. 
Second-feet. 

Gage 
1   height. 

Discharge. 

1     Gage 
1  height. 

1     Feet. 

Discharge. 
Second-feet. 

Gaee 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.90 

1,230 

2.70 

2,590 

4.40 

4,570 

7.20 

8,640 

1.00 

1,295 

2.80 

2,600 

4.50 

4,700 

7.40 

9,000 

1.10 

1,36C 

2.90 

2,790 

4.60 

4,830    , 

7.60 

9,400 

1.30 

1,430 

3.00 

2,900 

4.70 

4,960 

7.80 

9,800 

1.30 

1,500 

3.10 

.3,010 

4.80 

5,090 

8.00 

10,260 

1.40 

1,570 

3.20 

3,120 

4.90 

5,220    1 

8.20 

10,740 

1.50 

1,640 

3.30 

3,230 

5.00 

5,350 

8.40 

11,260 

1.60 

1,710 

3.40 

3,340 

5.20 

5,630 

8.60 

ll-,780 

1.70 

1,780 

3.  .50 

3,450 

5.40 

5,910 

8.80 

12.340 

1.80 

1,850 

3.60 

3,570 

5.60 

6,190    ' 

9.00 

12,900 

1.90 

1,925 

3.70 

3.690 

5.80 

6,470 

9.50 

14,400 

2.00 

2,000 

3.80 

3,810 

6.00 

6,750 

10.00 

16,150 

2.10 

2,075 

3.90 

3,930 

\        6.20 

7,050 

10.50 

18,100 

2.20 

2,155 

4.00 

4,050 

6.40 

7.350 

11.00 

20,100 

2.30 

2,235 

4.10 

4,180 

6.60 

7,660 

11.50 

22,500 

2.40 

2,315 

'        4.20 

4,310 

6.80 

.    7,980 

12.00 

25.100 

2.50 

2.400 

4.30 

4,440 

7.00 

8,300 

12.50 

28.100 

2.60 

2,490 

1 

Note.-  The  alK)ve  tablo  is  based  on  21  discharge  measurements  made  during  1904-5.  It  is  well 
defined  l>etween  gage  heights  0.85  foot  and  8  feet,  .\bove  gage  height  3.5  feet  the  table  is  the  same  as 
for  1904. 

Estimated  uumthly  discharge  of  Feather  River  at  OroiriUe,  Cat.  ^  for  W05. 
[Drainage  area,  3,640  a  square  miles.] 


Month. 


January 

Febniary 

Mart  h 

April 

May 

Jime 

July 

August 

September 

October 

November 

December 

The  year 


Discha 

rgo  in  secoiK 
Minimum. 

,3.120 

i-fwt. 
Mean. 

Total  in 
acre-fee  c. 

Run-off. 

Maximum. 

Second-feet 
per^^sguare 

Depth 
in  inches. 

24,800 

9,860 

606,300 

2.71 

3.12 

21,500 

5,910 

9,612 

533,800 

2.64 

2.75 

28,100 

7,660 

13,560 

833,800 

3.72 

4.29 

11,000 

7,820 

9,403 

559,500 

2.58 

2.88 

8,550 

6,260 

7,254 

446,000 

1.99 

2.29 

5,910 

2,235 

4,098 

243,800 

1.13 

1.26 

2,075 

1,535 

1,790 

110,100 

.492 

.567 

1,500 

1,262 

1,354 

83,250 

.372 

.429 

1,780 

1,200 

1,273 

75,750 

.350 

.390 

1,360 

1,262 

1,286 

79,070 

.353 

.407 

1,570 

1,200 

1,321 

78,610 

.363 

.405 

1,570 

1,262 

1,385 

85,160 

.380 

.438 

28,100 

1,200 

5,183 

3,735,000 

1.42 

19.23 

a  lievised  since  previous  reports. 
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mSOELLANEOTTS  MEASUIIEICEKTS  IK  FEATHER  RIVEB  DKAIKAOE  BASIK. 

The  following  miscellaneous  measurements  were  made  in  the  Feather  River  drainage 
basin  during  1905: 

Mohawk  Creek  near  New  Mohawk,  Cat. — ^A  measurement  was  made  on  this  stream  on 
September  10,  1905,  just  above  its  junction  with  Middle  Fork  of  Feather  River  by  H.  A. 
Campbell. 

Width,  12.9  feet;  area,  16.9  square  feet;  mean  velocity,  1.18  feet  per  second;  dischaige, 
20  9ec<)nd-feet. 

Middle  Fork  of  Feather  River  at  Mohawk  Valley ,  Col. — A  measurement  was  made  just 
above  mouth  of  Mohawk  Creek  on  September  10, 1905,  by  H.  A.  Campbell. 

Width,  10.0  feet;  area,  8.8  square  feet;  mean  velocity,  0.17  foot  per  second;  discharge, 
1.5Vcond-feet. 

Feather  River  at  PrattviUe,  Ccd. — ^A  measurement  of  this  stream  was  made  November 
25  at  lower ^nd  of  Big  Meadows,  4  miles  southeast  of  Prattville,  Cal. 

Width,  61  feet;  area,  320  square  feet;  mean  velocity,  1.88  feet  per  second;  discharge, 
601  second-feet. 

Grizzly  Creek  near  Beckwith,  Cat. — This  stream  is  tributary  to  Middle  Fork  of  Feather 
River.  A  measurement  was  made  December  17  one-half  mile  above  its  junction  with 
Middle  Fork  and  about  2§  miles  west  of  the  town  of  Beckwith,  Cal. 

Width,  4  feet;  area,  1.8  square  feet;  mean  velocity,  1.72  feet  per  second;  discharge, 
3.1  second-feet. 

Indian  Creek  near  Crescent  MiUs,  Cal. — This  stream  is  tributary  to  North  Fork  of  Feather 
River.  A  measurement  was  made  December  14  at  lower  end  of  Indian  Valley,  one-half 
mile  below  highway  bridge  on  Crescent  Mill  and  Taylorsville  road,  about  1§  miles  below 
the  town  of  Crescent  Mills. 

Width,  45  feet;  area,  66  square  feet;  mean  velocity  1.15  feet  per  second;  discharge, 
76  second-feet. 

YUBA  RIVER  DRAINAGE  BASIN. 

DESCRimOH  OF  BASIN. 

Yuba  River  is  a  tributary  of  Feather  River,  which  it  enters  at  Marysville,  30  miles  above 
the  junction  of  Feather  and  Sacramento  rivers.  The  entire  drainage  area  of  this  river  is 
about  1,327  square  miles,  of  which  about  1,220  square  miles  are  above  the  gaging  station 
at  Smartsville.  Its  extreme  length  is  about  60  miles,  and  extreme  width  56  miles.  In 
the  lower  stretches  of  the  river,  at  the  location  of  the  present  gaging  station  and  in  the 
valley  below,  the  channel  has  been  filled  to  a  considerable  depth  with  debris  from  hydraulic 
mining. 

The  drainage  basin  is  subdivided  into  5  small  basins,  namely:  North  Fork,  with  a  drain- 
age area  of  491.6  square  miles;  Middle  Fork,  with  a  drainage  area  of  218  square  miles; 
South  Fork,  with  a  drainage  area  of  360  square  miles;  Deer  Creek,  with  a  drainage  area  of 
89.6  square  miles,  and  Dry  Creek,  with  a  drainage  area  of  105.5  square  miles.  The  latter 
tributary  discharges  into  the  main  river  about  5  miles  below  the  gaging  station.  The 
watershed  rises  gently  in  rounded  and  broken  mountains,  to  the  crest  of  the  Sierra  Nevada, 
which  at  the  headwaters  of  the  Yuba  has  a  mean  elevation  of  about  8,200  feet,  with  peaks 
rising  to  a  height  of  9,100  feet.  From  Mount  Lincoln — a  peak  common  to  the  watersheds 
of  the  Yuba,  American,  and  Truckee  rivers — to  a  point  about  2J  miles  northeast  of  Mount 
Weber,  the  summit  of  the  Sierra  Nevada  divides  the  watershed  of  Yuba  River  from  that  of 
Truckee  River,  which  discharges  into  Humboldt  Basin.  Farther  north  from  Mount  Weber 
there  is  a  secondary  crest  which  divides  the  watersheds  of  Yuba  and  Feather  rivers,  the 
watershed  of  the  latter  stream  reaching  farther  east  to  a  less  elevated  divide  in  which  the 
passes  are  lower  than  those  of  the  easterly  crest. 
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The  western  and  lower  portions  of  the  Yuba  drainage  basin  are  composed  of  slate  and 
kindred  rock,  verj'  much  eroded  and  merging  into  the  gravel  and  alluvial  deposits  of  the 
Sacramento  Valley.  The  upper  portions  of  the  basin  are  composed  principally  of  lavas 
and  granites,  all  deeply  eroded,  particularly  the  lavas.  A  stratum  of  serpentine  traverses 
the  watershed  of  the  Yuba  River  in  a  direction  generally  parallel  with  the  crest  of  the 
Sierras.  The  North  Fork  rises  in  lavas  which  vary  much  in  composition  and  hardness, 
but  which  generally  have  a  deep  soil  covering,  with  timber  and  brush  growth.  The  Middle 
Fork  rises  in  similar  lavas  and  granite.  The  main  and  tributary  streams  fall  rapidly,  and 
their  canyons  head  well  up  in  the  mountains.  The  sides  of  these  canyons  are  covered 
with  timber  and  brusli,  which,  with  the  deep  soil,  retain  the  moisture  and  feed  numerous 
perennial  springs.  In  the  case  of  the  North  Fork  this  is  particularly  noticeable.  The 
forests  of  its  watersheds  make  a  reliable  and  constant  stream.  The  mean  annual  precipi- 
tation for  the  basins  of  North  and  Middle  forks  is  about  54  inches.  Warm  rains  on  soft 
snow  sometimes  give  high  flood  discharge,  but  snow  remains  on  the  higher  peaks  until 
midsummer.  The  headwaters  of  South  Fork  lie  upon  a  broad  granite  surface  into  which 
the  streams  have  not  cut  deeply  until  the  main  stream  reaches  a  point  16  miles  from  the 
summit,  where  it  drops  rapidly  into  a  dt^ply  eroded  canyon.  This  part  of  the  basin  has  a 
precipitation  annually  of  about  60  inches.  The  entire  drainage  area  of  the  Yuba  cont^ns 
nearly  100  small  glacial  lakes. 

YT7BA  RIVER  NEAR  SMART8VILLE,  OAL. 

This  station  was  established  June  2,  1903,  by  W.  H.  Steams.  It  is  located  at  what  is 
called  "The  Narrows,"  1  mile  from  Smartsville,Cal.,  18  miles  from  the  Southern  Paci6c 
Railroad  station  at  Wheatland,  Cal.,  and  20  miles  from  Marysville,  Cal. 

The  channel  is  straight  for  200  feet  above  and  300  feet  below  the  station,  and  the  current 
is  swift  at  all  stages.  In  the  150  feet  above  the  cable  the  stream  has  a  fall  of  0.2  foot  and 
of  0.9  foot  in  the  200  feet  b.»low.  Both  banks  are  high  and  rocky  and  are  not  subject  to 
overflow.  The  banks  widen  out  considerably  just  below  the  station.  The  bed  of  the 
stream  is  composed  of  gravel  and  sand— tailings  from  hydraulic  mining — and  is  constantly 
shifting.  After  the  rains  of  1904  it  was  found  that  the  bed  of  the  stream  had  been  lowered 
for  an  average  depth  of  2  feet. 

Discharge  measurements  are  made  from  a  car  and  cable.  One  auxiliary  cable  is  stretched 
parallel  to  and  100  feet  upstream  from  the  main  cable,  and  a  second  one  is  located  150  feet 
below  the  station  cable  for  float  measurements.  Th?  initial  point  for  soundings  is  on  the 
left  bank  at  the  eyebolt  to  which  the  cable  is  fast4?ned.  Frequent  discharge  measurements 
are  made  on  account  of  continual  changes  of  the  river  bed.  These  changes,  however,  do 
not  materially  aflect  discharge  measurements  for  the  same  gage  height. 

The  gage  is  in  two  si'ctions.  The  lower  one  is  bolted  to  the  rock  wall  on  the  left  bank  of 
the  river  and  the  upper  one  to  the  right  bank.  During  1905  the  gage  was  read  once  each 
day  by  J.  R.  McKeel.  Bench  marks  were  established  as  follows:  (1)  A  point  on  a  rock 
marked  with  white  paint,  12  feet  upstream  and  about  15  feet  to  the  left  of  the  right  eye- 
bolt;  elevation,  39.34  feet.  (2)  A  bolt  in  shelf  of  rock  marked  with  white  paint,  12  feet 
from  high-water  gage  on  right  bank,  elevation,  13.75  feet.  (3)  A  bolt  in  the  face  of  rock 
20  feet  upstream  from  the  cable  on  right  bank;  elevation,  16.60  feet.  Elevations  refer  to 
the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  Water-Suppl>  Papers  Nos.  81,  100, 
and  134,  United  States  Geological  Survey. 

Discharge  measure nients  of  YuIhi  River  near  SmartsviUef  Col.,  in  1905. 


Hydrographer. 


January  20. i  J.  R. McKeel . . . . 

February  12 ' do 

February  13 1  O.  W.  Peterso;) . 

February  26.. . .    J .  R .  McKeel . .  . 

March  5. do 

March  15 do 

April  8 do 

April  24 do 

May  4 do 


May  13 do 

May  28 • do 

June  4 do 

June  16 1 do 

July  7 do 

July  20 do 

July  29 , do •.. 

July  31 j  O .  W .  Peterson,  C .  H .  Lee . 

August  7 J.  R. McKeel 

August  15 1 do 

August  21 do .•- 

August  28 do 

September  5 do 

September  25. do 

Octobers [  Ilawlcy  and  I.ec..  

October  20 \  J.  R .  McKeel 

October  30 | do 

November  9 do 

November  16 do 

November  23.. .  | do 

November  30 do 

Doi  ember  6 do 

December  13 do 

Decemlwr  29. . . ' do 


Width. 

Feet. 

180 

175 

178 

180 

179 

180 

170 

170 

180 

180 

183 

180 

180 

155 

74 

73 

70 

08 

62 

68 

62 

62 

57 

74 

66 

66 

63 
63 
150 
70 
68 
^1 


Area  of  j 
section. 


Sq.ft. 
688 
671 
665 
936 
836 
982 
1,060 
968 
868 
861 
883 
732 
652 
286 
165 
158 
137 
137 
126 
140 
12t) 
120 
113 
115 
126 
12.5 
121 
117 
1-23 
224 
140 
133 
167 


7  I 


Mean 
velocity. 

i 

Ft.  per  ycc. 

I  5.09 

'  4.69 

|-  4.39 

5.76 

5.40 

6.02 

6.56 

6.64 

6.01 

5.94 

6.31 

5.40 

5.09 

3.58 

4.22 

4.01 

3.38 

3.83 

3.78 

3.80 

3.68 

3.66 

3.56 

3.43 

3.62 

3.. 5.5 

3.48 

3.44 

3.56 

3.70 

3.80 

3.65 

3.96 


Gage 
height,      charge. 


Dis- 


Feet. 
6.70 
6.30 
6.25 
7.00 
6.60 
6.90 
7.00 
6.30 
5.80 
5.50 
5.75 
5.00 
4.50 
2.40 
2.00 
1.60 
1.64 
1.50 
1.40 

\.m 

1.30 
1.30 
1.20 
1.45 
1.40 
1.35 
1.30 
1.20 
l..i5 
2.20 
1.60 
1.50 
1.90 


Sec.-ft. 

3,500 

3,147 

2,920 

5,397 

4,512 

5,914 

6,959 

6,423 

5, 221 

5,132 

5,570 

3,955 

3,31$ 

1,025 

697 

»      634 

463 

625 

476 

632 

442 

439 

402 

395 

456 

444 

4'20 

403 

4:w 

830 
533 
486 
661 


Digitized  by 


Google 


Ifi2  STREAM    MEASUREMENTS    IN    19a5,   PART    Xlll. 

DaUy  gage  height,  in  feet,  of  Yuba  River  new  SmarUviUe,  CoL.,  for  1905. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
•23. 
24. 
25. 
26. 
27. 
•2H. 
29. 

;w. 

31. 


Day. 


I.„. 

Feb. 

Mar. 

Apr. 

May. 

J  line. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«c. 

9.0 

7.5 

6.7 

7.0 

6.5 

5.5 

2.7 

1.6 

1.3 

1.4 

1.4 

I'.O 

8.4 

9.4 

6.7 

7.0 

6.3 

5.2 

2.7 

1.6 

1.3 

1.4 

1.4 

!.7 

7.6 

8.5 

6.6 

7.1 

6.1 

5.1 

2.6 

1.6 

»1.3 

1.4 

1.4 

1.7 

7.2 

7.9 

6.7 

7.1 

5.8 

5.0 

«2.5 

1.6 

1.3 

1.4 

1.4 

1.7 

6.9 

8.5 

6.6 

7.0 

5.7 

4.8 

2.5 

1.6 

1.3 

1.4 

ai.4 

1.6 

6.8 

7.6 

6.6 

7.1 

5.7 

4.9 

2.4 

«1.6 

1.3 

1.3 

1.4 

1.6 

6.4 

7.2 

6.5 

7.3 

5.6 

5.0 

2.4 

1.5 

1.3 

1.3 

1.4 

1.6 

6.4 

7.0 

6.5 

7.0 

6.0 

4.9 

2.3 

1.5 

1.3 

1.4 

1.3 

1.6 

6.3  ' 

6.S 

6.4 

6.9 

6.2 

4.9 

2.3 

1.5 

1.3 

«1.4 

1.3 

1.5 

6.2 

6.6 

6.4 

6.9 

5.7 

4.9 

2.2 

1.5 

a  1.3 

1.4 

1.3 

«1.5 

6.1 

6.6 

6.3 

6.5 

5.7 

5.2 

2.2 

'   1.5 

1.3 

1.4 

1.3 

1.5 

6.1 

6.3 

6.4 

6.3 

5.5 

5.0 

2.2 

1.5 

1.2 

1.4 

*»1.3 

1.5 

6.1 

6.2 

7.3 

6.3 

5.5 

5.0 

2.1 

-1.5 

1.2 

1.4 

1.3 

1.5 

8.2 

6.1 

.".7 

6.2 

«»5.8 

4.7 

2.1 

1.2 

1.4 

1.3 

1.5 

7.7 

6.1 

6.9 

6.2 

6.1 

4.7 

2.1 

1.2 

al.3 

1.3 

1.5 

7.3 

6.0 

6.8 

6.4 

6.9 

4.5 

2.1 

1.2 

1.3 

1.2 

1.6 

6.9 

7.0 

6.6 

6.0 

7.0 

4.5 

2.0 

ai.2 

1.3 

1.2 

1.6 

6.3 

7.0 

7.3 

7.2 

P.  9 

4.3 

2.0 

1.2 

1.4 

1.2 

2.0 

B6.5 

6.9 

11.3 

6.3 

<;.'.) 

4.2 

2.0 

»1.2 

1.4 

01.4 

2.0 

6.7 

8.5 

8.8 

6.0 

6.8 

4.0 

2.0 

«1.4 

1.2 

1.4 

1.5 

2.4 

7.5 

7.4 

9.4 

6.0 

7.0 

3.8 

1.9 

1.2 

1.4 

1.6 

2.0 

10.4 

7.1 

8.5 

6.0 

6.3 

3.6 

1.9 

1.2 

«1.4 

1.4 

l.S 

10.0 

6.9 

7.9 

6.1 

6.2 

3.4 

1.8 

1.2 

1.4 

1.4 

1.6 

8.9 

6.8 

8.4 

6.3 

0.0 

3.3 

1.8 

a  1.2 

1.4 

1.3 

1.6 

8.2 

6.9 

8.0 

6.0 

6.2 

3.2 

1.8 

1.2 

1.4 

1.6 

7.8 

7.0 

8.1 

7.0 

6.5 

3.1 

1.7 

1.2 

1.5 

01.6 

1.6 

7.4 

6.9 

8.0 

7.4 

.5.8 

3.0 

1.7 

J  1. 4 

1.5 

1.4 

l.S 

1.6 

7.1 

6.8 

7.5 

7.1 

5.7 

2.9 

1.7 

1.5 

OI.4 

1.6 

l.S 

6.9 

8.4 

7.0 

5.6 

2.8 

1.6 

1.3 

1.4 

ai.4 

l.S 

1.9 

6.8 

8.0 

7.1 

5.5 

2.8 

1.6 

1.3 

1.4 

1.4 

2.2 

l.H 

6.7 

7.3 

5.5 

1.6 

1.3 

1.4 

1.8 

a  Gage  heights  estimated. 
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DaUy  discharge y  in  seamd-feet,  of  Yuba  Rirfer  riear  SmartmnUe^  Cat.,  for  1905. 


Day. 


1 

2 

3 

4 

6 

6 

7 2,920 


Jan. 

8,500 
7,000 
5,120 
4,300 
3,750 
3,570 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


2,  §20 
2,770 
2,630 
2,510 
2,510 
2,510 
6,500 
5,350 
4,500 
3,850 
2,850 
19 3,160 


20. 
21.. 
22.. 
23. 
24. 
25., 
26. 
27. 
28. 


3,500 
5,040 
12,850 
11,350 
8.520 
6,750 
5,800 
4,950 
4,350 
29 4,000 


30. 
31. 


3,820 

3,  aw 


Feb. 

5,200 
10,050 
7,650 
6,150 
7,680 
5,500 
4,670 
4,310 
3,950 
3,600 
3,650 
3,147 
2,920 
2,780 
2,780 
2,750 
4,550 
4,650 
4,500 
8,400 
5,800 
5,250 
4,920 
4,800 
5,060 
5,397 
5,150 
4,^50 


Mar. 

4,750 
4,750 
4,.'i50 
4,750 
4,512 
4,512 
4,460 
4,460 
4,400 
4,650 
4,400 
4,700 
6,700 
7,850 
5,914 
5,710 
5,420 
6,800 
17,400 
10,320 
11,800 
9,700 
8,350 
9,500 
8,700 
8,900 
8,700 
7,8a) 
9,720 
8,800 


Apr,    I   May.   '  June. 


6,730 
6,730 
7,060 
7,060 
6,850 
7,160 
7,600 
6,960 
6,750 
6,900 
6,160 
5,770 
5,900 
5,700 
5,800 
6,190 
5,520 
8,000 
6,200 
5,620 
5,720 
5,?20 
6,ft'«) 
6,420 

7,  aw 

7,920 
8,800 
8,140 
7,920 
8,140 


6,845 
6,440 
6,045 
5,470 
5,285 
5,285 
5,100 
5,850 
6,240 
5,285 
5,285 
4,920 
4,920 
5,470 
6,045 
7,700 
7,920 
7,700 
7,700 
7,480 
7,920 
6,440 
6,240 
5,850 
0,240 
6,845 
5,470 
5, 28.') 
5, 100 
4,920 


4,920 
4,395 
4,225 
4,060 
3,745 
3,900 
4,060 
3,900 
3,900 
3,900 
4,395 
4,060 
4,060 
3,595 
3,595 
3,300 
3,300 
3,015 
2,880 
2,6:» 
2,375 
2, 145 
1,930 
1,825 
1,720 
1,620 
1,520 
1,420 
1,325 
1,325 


7,350  1  4,920 


luly. 

Aug. 
515 

1,235 

1,235 

515 

1,145 

515 

1,060 

515 

1,060 

515 

980 

515 

980 

480 

905 

480 

905 

480 

835 

480 

835 

480 

835 

480 

770 

480 

770 

480 

770 

455 

770 

455 

710 

455 

710 

4.'i5 

710 

4.55 

710 

455 

650 

455 

650 

480 

600 

4.55 

(jOO 

455 

600 

455 

.V>.«) 

455 

555 

4vk5 

555 

435 

515 

43.5 

515 

435 

515 

435 

;.  Sept.  Oct.  Nov. 


435  1 
415  I 
435  j 
435  I 


455 
455 
455 
4.55 


435  I  455 


435 
435 
435 
435 
435 
43.5 
415 
415 
415 
415 
415 
415 
415 
415 
415 
415 
415 
415 
415 
415 
415 
480 
480 
4.55 
4.55 


435 
435 
455 
455 
455 
455 
455 
455 
455 
43.5 
435 
435 
.455 
455 
455 
455 
455 
455 
455 
455 
480 
455 
455 
455 
455 
455 


455 
455 
455 
455 
455 
455 
455 
435 
435 
435 
435 
435 
435 
435 
435 
415 
415 
415 
435 
480 
515 
4.55 
455 
435 
455 
515 
600 
515 


Dec. 


710 
555 
555 
555 
515 
515 
515 
515 
480 
480 
480 
480 
480 
480 
480 
515 
515 
710 
710 
980 
710 
600 
515 
515 
515 
515 
515 
600 
650 
600 
600 


Note.— January  1  to  April  24  the  daily  discharge  was  obtained  indirectly.     From  April  25  to  December 
31  the  daily  discharge  was  obtained  from  a  rating  table  based  on  measurements  subsequent  to  April  24. 
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Efitimated  moniMy  discharge  ofYuha  Rh^r  rifnr  Smart»\nUe,  Col.,  for  1905. 
[Drainage  area,  1,220  square  miles.] 


.January 

Februar>' 

March 

April 

May 

June! 

July 

August 

September 

Octol>er 

November 

I)eeenil>er .  . .   . 

TI\e  year . 


Discha 

rge  in  seeond-feet. 

Mlnlmiun.        Me*n. 

t                     ' 

2,510  1            4,903 

Totalin    1 
aere-feet. 

301,500 

Run-off. 

Maximum. 

Seeond-feet 

per  square 

mile. 

4.02 

Depth 
in  inches. 

1 
12,850 

4.&i 

10,050 

2,7.50 

5,008 

278,100 

4.10 

4.27 

•    17,400 

4,400  1 

7,107  , 

437,000 

5.83 

6.72 

S,  SOO 

5,  .520 

(i.751 

401,700 

5.  .53 

6,17 

7,920 

4,92t»  1 

0,071  , 

.37:j.;ioo 

4.9S 

5.74 

4,U20 

1,32,'. 

3, 101 

184,500 

2.^ 

2.83 

1.235 

515 

782 

48,080 

.Ml 

.739 

515 

435 

471 

28,960  1 

.386  i 

.445 

4S0 

415 

429 

25,530 

.352 

.393 

480 

4.35 

4.53 

27,8.50  ^ 

.371 

.42S 

Kk-. 

415 

474 

•28.200 

.389 

.434 

980 

-- 

415 

1 

566 
3,010 

34,800 
2, 170,a¥) 

.464 

.535 

12,  H.50 

2.47 

33.34 

MI80ELLANE0XTB  MEASUREMENTS,  YTTBA  RIVER  DRAINAGE  BASIN. 

Bay  CouTiiieH  Power  Company  jiume  ntar  Neinda  City,  Col.  —A  measurement  was  made  in 
tii(^  fiume  opposite  Purdon  brid^^  over  the  South  Fork  of  Yuba  River  on  September  3.  1905, 
by  11.  A.  Campbell. 

Width,  6  feet;  area,  13.5  square  ftH*t;  mean  velocity.  5.11  feet  per  s4K»ond;  dischai^,  69 
seeond-feet. 

Middle  Fork  of  Yuba  Rirer  near  Xeca/la  City,  Cai. — A  measurement  was  made  one-half 
mile  upstream  from  Freeman's  bridge  and  al)ont  3  miles  north  of  Nevada  City  on  September 
4,  U«5,  by  II.  A.  Campbell. 

Width,  22  feet:  area,  31  s(|uare  feet:  mean  vekx'ity,  2.06  feet  p<T  second:  dischai^e,  64 
sifond-feet . 

North  Fork  ofVulxi  Hirer  near  Goodyears  bar,  Cal.—\  measurement  was  made  on  this 
.stream  S<*pt ember  5,  1905,  from  the  downstream  side  of  the  wagon  bridge  at  Gixwlyears  bar 
by  H.  A.  Carapl)e]]. 

Width,  44  feet:  area,  9()  square  feet:  mean  velocity,  1.54  feet  per  second:  discharge, 
149  seeond-feet. 

North  Fork  of  North  Fork  ofVuUi  Hirii-  near  DownievdleyCaL— This  stream  ent<»rs  the 
North  Fork  of  Yuba  River  at  Downieville,  Cal.  A  measurement  was  made  I J  miles  north  of 
Downieville  and  100  yards  alwive  its  junction  with  Middle  Fork  of  North  Fork  on  Sept^mU^r 
0,  1905,  by  11.  A.  CampI)!!. 

Width,  10  fe<'t :  ai-ea,  IS..")  s(|uare  f e<  i ;  mean  velcK'ily,  0.36  foot  per  second:  discharge,  0.7 
second-feet. 

A  measurement  was  made  30  yards  l)elow  junction  of  Middle  Fork  of  North  Fork  of 
Yuba  River,  about  1^  miles  north  of  Downieville,  Cal.,  on  September  6,  1905,  by  H.  A. 
Campbell. 

Width,  26  feet:  an^a,  37  square  feet;  mean  velocity,  0.73  foot  per  second;  discharge,  27 
S4vond-feet. 

Wheeler  fbnne  near  Doirnifrille,  Cal.  -This  flume  takes  water  from  the  East  Fork  of  the 
Nortli  Fork  of  Yuba  Kiv<'r.  A  measun^ment  .was  made  on  September  6,  1905,  at  the  head- 
gate  three-fourths  nule  north  of  Downieville  by  JI.  A.  Campl>ell. 

Width,  3.1  feet:  area,  2.3  scjuare  feet:  mean  velocity,  1.91  feet  per  second;  discharge. 
4.4  .second-feet. 
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Davis  ditch  near  DowniexnUe,  Cat. — This  ditch  is  taken  out  of  East  Fork  of  North  Fork 
of  Yuba  River  about  a  mile  above  Downieville.  A  measurement  was  made  one-half  mile 
below  the  head-gate  on  Septeml)er  (i,  1905,  by  H.  A.  Campbell. 

Width,  3.0  feet;  area,  1.0  square  feet;  mean  velocity,  1.47  feet  per  second;  discharge, 

2.8  second-feet. 

East  Fork  of  Xotih  Fork  ofYuha  River  at  DowniexnUe,  Cal. — A  measurement  was  made 
on  September  6,  1905,  10  yards  above  its  junction  with  North  Fork  of  North  Fork  of  Y'lba 
River  at  Downieville  by  II   A.  Campbell. 

Width,  22  feet;  area,  29  s(iuare  feet;  mean  velocity, 0.59  foot  per  second;  discharge,  17 
second-feet. 

A^or^  Fork  of  North  Fork  of  Yuba  Run  at  Doumieville.  Cal.  -A  measurement  was  made 
on  September  6,  1905,  on  this  stream  10  yards  alx>ve  its  junction  with  North  Fork  of  Vuba 
River  by  H.  A.  Campbell. 

Width,  28  feet;  area,  52  squares  feet;  mean  velcwity,  0.77  foot  per  s<»c«nd;  discharge,  40 
aec^)nd-feet. 

A^or^A  Fork  of  Yulxi  River  at  Doumlei^lle,  Cal. — A  measurement  was  made  from  the 
upstream  side  of  the  wagon  bridjje  ut  Downieville  on  September  6,  1905,  by  H.  A.  Campbell. 

Width,  40  feet;  area,  \K\  squan*  feet;  mean  velocity,  0.76  foot  per  second;  di.scharge, 
1^9  second-feet. 

South  Fork  of  North  Fork  of  YuIhi  Riirr  near  Sierra  City,  Cal. — A  measurement  was 
made  on  September  7.  1905,  by  II.  A.  Campbell,  about  one-third  of  a  mile  above  its  junc- 
tion with  the  Nortli  Fork  of  the  North  Fork  and  alx)ut  IJ  miles  east  of  Sierra  City. 

Width,  2.7  feet;  area,  2.5  square  feet;  mean  velocity,  0.68  foot  per  .second;  discharge, 
1.7  sccond-fe«t. 

Mining  company's  fume  near  Sierra  City,  Cal. — A  measurement  was  made  on  Sept«ml>er 
7,  1905,  by  H.  A.  Campbell,  about  1  mile  below  heading. 

Width,  2.5  feet;  area,  2.2  square  fet^t;  mean  velocity,  4.50  feet  per  .second;  discharge, 

9.9  .second-feet. 

North  Fork  of  North  Fork  of  Yuba  River  near  Sierra  City,  Cal.  -A  measurement  was 
made  on  September  7,  1905,  by  H.  A.  Campl)ell,  about  one-half  mile  above  its  junction 
with  the  South  Fork  of  the  North  Fork  and  about  1  mile  east  of  Sierra  City. 

Width,  25  feet;  area,  41  sfjuare  feet;  mean  velocity,  0.56  foot  per  .second;  discharge,  23 
8e<x)nd-feet. 

BEAR  RIVER   I>11AIXA(JE   BASIN. 

DEBCRIPTION  OF  BASIN. 

Bear  River  drains  an  area  of  287  scjuare  miles  Ix'twtKm  the  Yuba  and  American  rivers. 
Its  headwaters  do  not  reach  back  to  the  crest  of  the  range  so  that  it  .seldom  receives  pre- 
cipitation in  the  form  of  lasting  snow.  It  is  torrential  in  character,  having  no  forested 
areas  except  in  its  upper  portion.  The  rainfall  records  kept  by  the  (Vntral  Pacific  from 
Auburn  to  Emigrant  Gap  are  indicative  of  the  precipitiation  in  the  southern  part  of  its 
basin.  A  28-year  record  at  Grass  Valley  in  the  northern  portion  of  it^s  watershed  gives  a 
mean  of  49.41  inches. 

BEAR  RIVER  ABOVE  WHEATLAND,  OAL. 

This  station  was  established  by  O.  W.  Peterson  on  October  8,  1904.  It  is  located  about 
800  feet  below  McCourtney  Cn>s.sing  and  S  miles  alxive  Wheatland. 

The  channel  is  straight  for  3.tO  feet  lx»th  alnjve  and  l^elow  the  station.  At  ordinary 
stages  the  velocity  is  moderate.  Neither  bank  is  subject  to  overflow.  The  Ijed  of  the 
stream  is  composed  of  gravel  and  is  not  subject  to  any  material  change. 

Discharge  measurements  are  made  from  a  car  and  cable.  An  auxiliary  cabl*»  is  located 
150  feet  down.stream  and  parallel  to  the  large  one,  so  that  float  measurements  can  be  made 
at  very  high  water.  The  white-oak  tree  to  which  the  right  end  of  the  cable  is  fastened  is 
the  initial  point  for  soundings. 

The  gage  rods  are  300  feet  above  the  station,  on  the  left  bank  of  the  river.  T^o  of  the 
sections  are  bolted  to  the  rock  and  the  upper  section  is  nailed  to  a  tre^.     Daring  1905  the 
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gage  was  read  once  each  day  by  Hermann  Emestus.  A  standard  United  States  Geologic&l 
Survey  bench  mark  is  sulphured  in  a  hole  drilled  in  the  rock  between  the  two  upper  sections 
of  the  gage;  elevation,  12.26  feet  above  the  datum  of  the  gage. 

A  description  of  this  station  with  gage  height  and  dischai^  data  is  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Greological  Survey. 

Discharge  measuremenls  of  Bear  River  above  Wheatland  j  Cal.^  in  1905. 


Date. 


February  8 . . . 
February  13 . . 
February  19 . . 
February  24 . . 

June  27 

July  30 

September  3 . . 
October  10. . . 


Hydrographer. 


F.  R.  8.  Buttemer. 

do 

do 

do 

O.  W.  Peterson 

Peterson  and  Lee. . 

C.H.Lce 

Hawley  and  Ijce  — 


Width.   1 


Area  of 


Mean 


section,     velocity,     height.  1  char^. 


Oage 


Dis- 


Feet.  I 
142 
140  I 
139 
139  ' 
42l 
27 

26  ' 


Sq./l. 
225 
165 
172 
151 
47 
39 
44 
20 


Ft.  per  sec. 
4.21 
3.62 
3.66 
3.50 
1.89 
.95 
1.43 
2.15 


Feet. 

Sec-fL 

5.10 

9« 

4.57 

sm 

4.66 

629 

4.50 

528 

3.42 

89 

3.10 

37 

3.24 

63 

3.00 

43 

Daily  gage  height,  in  feet,  of  Bear  River  above  Wheatland,  Col,,  for  1905. 


Day. 

Jan. 

5.0 
4.8 
4.3 
4.2 
4.2 
4.1 
4.0 
3.9 
4.4 
4.2 
4.0 
.^9 
3.8 
5.0 
4.5 
4.8 
4.4 
4.3 
4.9 
4.6 
6.5 
8.5 
7.5 
5.7 
5.2 
5.0 
5.8 
5.6 
5.5 
5.5 
5.8 

Feb. 

5.6 
7.0 
4.9 
6.7 
7.0 
5.5 
5.1 
5.2 
5.0 
4.8 
4.9 
4.0 
4.5 
4.4 
4.3 
4.7 
5.0 
4.8 
4.7 
5.1 
4.9 
4.7 
4.6 
4.5 
4.5 
4.4 
4.4 
4.3 

Mar. 

4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.0 
4.C 
4.0 
4.2 
4.7 
4.6 
4.4 
4.4 
4.4 
4.9 
10. 5 
6.8 
6.8 
5.9 
5.4 
5.9 
5  3 
6.6 
5.7 
5.4 
7.0 
6.2 
5.6 

Apr. 

«5.4.5 
5.3 
5.0 
4.9 
4.8 
4.7 
4.6 
4.5 
4.4 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.5 
4.4 
4.9 
4.9 
4.6 
4.7 
4.7 
4.5 
4.4 
43 
4.2 

a4.2 

14.2 

a  4.1 
4.1 

May. 

June. 

1 

a  4.1 
n  4.  2 

4.5 

4.2 
0  4.4 
a  4. 5 

4.6 
a  4.  7 

4.8 
"4.7 
0  4.7 
a  4. 7 
04.7 
a4.7 
05.1 
o  5. 5 
a  5. 5 
a'5. 2 
a  5.0 
a  5.0 
04.  8 
a  4. 6 
a4.5 
nA.A 
34.3 

«i4.3 
04.2 
04.2 
04.2 
04.2 
a4.2 

04.. 

04.1 

2 

[\ 

04.1 

4 

04.1 

5 

a  4.1 
04.0 
a  4.0 
03.8 
«3.8 
03.8 
a  3. 8 
a  3.  8 
03.8 
03.8 
13.8 
a  3. 6 
a  3. 6 
03.6 
«3.6 
a,S.6 
a  3. 6 
03.6 
03.5 
a3.5 

oas 

a3.5 
3.5 
3.5 
3.4 
3.3 

6 

8 

9  .. 

10 

11 

12 

13 

14 

15 

16 

18 

IP 

20 

21 

22 

23 

24..... 

25 

26 

27 

28 

29 

30        ... 

31 

May.  I  June.  '  July.  ,  Aug.     Sept.  '   Oct.     Nov.  I  D«c. 


3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.2 
3.1 
3.1 
3.2 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 


3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.35 
3.1  I 
3.4 
3.1  I 
3.1  I 
3.1  ' 
3.1  I 
3.1  I 
3.1  ! 
3.1  I 
3.1  I 
3.1  I 
3.1  , 
3.1  I 
XX    I 
3.1  1 
3.1  ' 
3.3  I 
3.2 


3,2 
3.2 
3.2 
3.2 
3.4 
3.2 
3.2 
3.2 
3.2 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.0 
3.0 
3.0 
3.0 
3.0 

ao 
3.0 
3.2 
3.1 
3.1 
3.1 
3.2 
3.1 


3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.0 
3.1 
3.1 
3.1 
3.0 
3.1 
3.1 
3.1 

/3.1 


3.1 
3.0 
3,0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.1 
3.0 
3.0 
3.0 
3.0 
3.0 
3.35 
3.2 
3  2 
3.5 


I 


a.4 

as 

3-2 
3.2 

0.2 
3.1 
3.1 
3-1 
3.1 

a.0 

3.0 
X<S 
3-0 
3,0 
3-0 

ai 

3-0 
3,0 
3.2 

a4 

3.3 
Z.2 

ai 
ao 
ao 
ao 
ao 
ao 
a4 
3  2 
as 


a  Estimat<xl. 
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Station  rating  table  for  Bear  River  above  Wheatland,  Cal.,  from  October  9, 1904,  to  December 

SI,  1905. 


Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Siccnd-feet. 

Gage 
height. 

Discharge. 

Fttt. 

Second-feet. 

"  Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.90 

10 

4.10 

328 

5.30 

1,106 

7.00 

3,250 

3.00 

20 

1        4.20 

375 

5.40 

1,200 

7.20 

3,575 

3.10 

33 

4.30 

425 

,        5.50 

1,300 

7.40 

3,910 

3.20 

49 

4.40 

475 

5.60 

1,405 

7.60 

4,265 

3.30 

69 

4.50 

530 

5.70 

1,615 

7.80 

4,635 

3.40 

92 

4.60 

585 

5.80 

1,625 

8.00 

5,020 

3.50 

118 

4.70 

645 

5.90 

1,740 

8.20 

5,410 

3.60 

146 

4.80 

710 

6.00 

1.860 

8.40 

5,810 

3.70 

177 

4.90 

780 

6.20 

2,106 

8.60 

6,220 

3.80 

210 

5.00 

85& 

6.40 

2,365 

8.80 

6,640 

3.90 

246 

5.10 

930 

6.60 

2,640 

9.00 

7,060 

4.00 

285 

5.20 

1,015 

.        6.8G 

2,935 

Note.— The  above  table  Is  based  on  11  discharge  measurements  made  during  1904-5.    It  is  well 
defined  between  gage  heights  3.1  feet  and  5.1  feet.    Above  6  feet  the  table  is  a  rough  approximation. 

Estimated  monthiy  discharge  of  Bear  Biver  above  Wheatland,  Cal.,  for  1904  and  1905. 
[Drainage  area,  263  square  miles.] 


Month. 


1904. 

October  9-31 

November 

December 

1905. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year... 


Discharge  in  second-feet. 


Maximum.    Minimum. 


7,060 
1,300 
6,640 


92 
92 
118 


Mean. 


559 
223 
504 


6,015 

3,250 

10,210 

1,250 

1,300 

328 

49 

92 

92 

33 

118 

92 


10,210 


210  j 
425  I 
285 
328  I 
328  I 

69  ! 

33 

33 

20 

20 

10 

20 


1,058 

975 
1,300 

576 

615 

193 
37.1 
38.1 
37.3 
32.2 
23.8 
39.8 


410 


Totalin 
acre-feet. 


25,500 
13,270 
30,990 


65,060 
54,150 
79,930 
34,270 
37,820 
11,480 
2,281 
2,343 
2,;220 
1,980 
1,416 
2,447 


295,400 


Run-off. 


Second-feet 
I)er  square 


2.13 

.  848 
1.92 


4.02 
3.71 
4.94 
2.19 
2.34 
.734 
.141 
.145 
.142 
.122 
.090 
.151 


1.56 


Depth 
in  inches. 


1.82 
.946 
2.21 


4.64 
3.86 
5.70 
2.44 
2.70 
.819 
.163 
.167 
.158 
.141 
.100 
.174 


21.06 


Note.  -Discharge  estimated  for  missing  gage  heights. 
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mSOELLANEOXTS  KEASXTREIIEKTS  IN  BEAB  RIVSR  DKAIKAOE  BASDT. 

South  Yuba  Mining  Company^tt  ditch  near  Colfax,  Cal. — This  ditch  is  taken  out  of  Bear 
, River  2J  miles  east  of  Colfax.  A  measurement  was  made  September  1,  1905,  one-eighth 
ot  a  mile  below  this  heading  in  flume,  by  II.  A.  Campbell. 

Width,  6.0  feet ;  area,  11.8  square  feet;  mean  velocity,  2  54  f6et  per  second;  discharge,  30 
sec«nd-feet. 

Bear  River  near  Colfax,  Cal. — ^A  measurement  was  made  September  1,  1905,  one-eighth 
of  a  mile  below  intake  of  tne  South  Yuba  Mining  Company's  canal  and  2i  miles  northeast 
of  Colfax,  by  H.  A.  Campbell. 

Width,  29  feet ;  area,  17.8  square  feet;  mean  velocity,  1.45  feet  per  second;  discharge,  26 
second-feet. 

Green  IJom  River  near  Colfax,  Cal. — A  measurement  was  made  75  yards  alx>ve  the  junc- 
tion of  Big  Horn  and  Bear  rivers  and  alnMit  34  miles  north  of  Colfax  on  Sept<?ml)er  1 .  19f).5, 
by  II.  A.  Campbell. 

Width,  10  feet;  area,  6.0  square  feet;  mean  velocity,  1.13  feet  per  second;  discharge,  6.8 
second-feet. 

Bear  River  near  Colfax,  Cal. — A  iTie»vsurement  was  made  on  this  stream  on  September  1, 
1905,  about  100  yards  above  mouth  of  Green  Horn  River  and  3J  rnile^  north  of  Colfax. 

Width,  24  feet;  area,  21  square  feet:  mean  velocity,  2.05  feet  per  second;  discharge,  43 
scx'ond-feet. 

CACHE  CREEK  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Cache  Creek  drains  that  portion  of  the  eastern  slope  of  the  Coast  Range  directly  north 
from  the  Puta  Creek  basin.  This  basin  is  long  and  narrow,  extending  from  northwest  to 
southeast ;'it  has  numerous  tributaries,  of  which  North  Fork  is  the  largest.  Most  of  these 
tributaries  are  torrential  in  their  character,  but  the  flow  of  the  main  stream  is  regulatf  d 
largely  by  its  discharge  from  Clear  Ijake,  which  is  fed  by  numerous  creeks  having  their 
source  in  the  higher  portion  of  the  drainage  basin.  The  lake  covers  an  area  of  65  square 
miles,  and  has  a  drainage  area  of  417squai'e  miles.  The  streams  which  enter  Cache  Cnck 
below  Clear  I^ke  are  practically  dry  during  the  summer  months.  There  are  large  culti- 
vated areas  on  the  west  side  of  Clear  I^ake,  a  greater  portion  of  which  is  meadow  land  used 
for  stock  raising.  There  are  two  gaging  stations  located  on  this  stream — one  at  Ix»wer  Lake 
directly  at  the  point  where  the  stream  discharges  from  the  lake  and  one  at  Yolo  a  short  dis- 
tance below  where  it  emerges  from  the  foothills.  There  are  numerous  diversions  above  the 
gaging  station  at  Yolo  which  take  practically  the  entire  flow  during  the  summer  months. 
This  water  is  u.st»d  for  irrigation  in  the  vicinity  of  Woodland  and  Yolo,  where  the  soil  is  rich 
and  deep  and  susceptible  of  the  highest  state  of  cultivation. 

CLEAR  LAKE  AT  LAKEPORT,  CAL. 

This  station  was  established  in  January,  1901.  It  embracer  evaporation  for  both  lake 
and  land.  The  lake  pan  is  held  in  place  by  a  triangular  raft  placed  in  a  protected  arm  of 
the  lake  and  anchored  in  stich  a  manner  that  it  has  a  clear  swing,  adjusting  itself  to  the 
wind  so  one  of  its  angles  will  cut  tfie  water.  The  pan  is  submerged  to  within  an  inch  or 
so  of  the  water  surface.  The  land  pan  is  located  in  a  clear  open  .space  and  set  in  the  ground 
so  that  its  top  is  flush  with  the  ground  surface,  it  being  protected  by  a  small  wire  fence 
that  It  may  not  be  disturl)ed.  These  pans  are  the  regulation  type,  as  referred  to  in  Cir- 
cular No.  4  of  instructions  for  observing  eva|x)ration.  The  record  of  this  stution  from 
January,  1901,  to  December,  1904,  was  published  in  Water-Supply  Paper  No.  134.  The 
observer  is  Mr.  D.  C.  Rumsey,  at  Lakei3ort,  Cal, 
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Month. 


Evaporation  in    'j  Evaporation  in 

inches.  '  ,,       .  inches. 


Month. 


January. 
February 
March . . . 
April.... 
May..... 

June 

July 


Lake. 

0.60  I 
.90  I 
1.05  I 
2.45 
3.45  j 
6.50 
7.70  I 


Land. 

0.60 
LIO 
1.15 
2.85 
3.70 
7.00 
8.<K) 


]  August 

September. 

October 

November. 
December.. 


Lake.    : 

Land. 

7.25 

8,45 

5.95  1 

6.65 

3.10I 

3.55 

L30 

1.55 

.95 

LOS 

Annual. 


41.20 


46.55 


CACHE^OREEK  AT  LOWER  LAKE,  OAL. 

This  station  was  established  January  1,  1900,  by  S.  G.  Bennett.  It  is  located  three- 
fourths  mile  from  Lower  Lake,  Cal. 

The  channel  is  straight  for  150  feet  above  and  300  feet  below  the  station.  The  current 
has  a  moderate  velocity  at  ordinary  stages.  The  right  bank  is  low,  and  will  overflow  at  a 
gage  height  of  about  10  feet.  It  is  covered  with  a  thick  growth  of  willow  and  oak  trees  for 
100  feet  back  from  the  water's  edge.  The  left  bank  is  high  and  rocky,  and  is  not  liable  to 
overflow.  The  bed  of  the  stream  is  composed  of  firm  gravel,  and  changes  only  slightly. 
Gravel  is  sometimes  washed  in  from  Siegler  Creek  300  feet  below  the  cable. 

Discharge  measurements  are  made  from  a  cable  300  feet  above  the  wagon  bridge.  The 
initial  point  for  soundings  is  a  small  tree  in  line  with  the  cable  on  the  left  bank,  28  feet 
fmni  the  tree  to  whi<h  the  cable  is  attached. 

The  present  gage  is  a  vertical  plank  nailed  t^  a  timber  driven  into  the  bed  of  the  river 
and  fastened  to  a  large  willow  tree  on  the  left  bank  100  feet  above  the  cable.  On  March 
25,  1903,  when  the  new  gage  was  put  in  place,  the  reading  was  5.7  feet.  The  old  gage  read 
4.4  feet  on  the  same  date.  During  1905  the  gage  was  read  once  each  day  by  Mr.  J.  R. 
Anderson.  The  bench  mark  is  a  nail  in  the  root  of  the  oak  tree,  to  which  cable  is  fastened 
on  the  left  bank;  elevation,  8.43  feet  above  the  datum  of  the  gage. 
IRR  177--06 12 
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Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85, 
100,  and  134  of  the  United  States  Geological  Survey. 

Discharge  niensureinenUi  of  Cache  Creek  at  Lower  Lake,  Cal.^  in  19()5. 


Date. 


Hydrographer. 


January  1 . . 
January  7.. 
Janu^y  1^ 
January  15 . . 
January  22.. 
January  23  o 
January  24 . , 
January  26 . . 
January  31 . . 
February  la 
February  2  a 
February  9. 
February  15 . 
February  21 . 
February  27 . 

March  5 

March  11... 
March  I3a.. 
March  14 . . . 
March  20... 
March  25 . . . 
March  31 . . . 

April? 

April  15 

April  22 do 

April  29 1 do 

May  6 do 

July  11 1  O.  W.  Peterson 

September  29 . .    C,  H.  Loo 

Octobers J.R.Anderson 

October  14 ' do 

October  21 1 do 

November  5.  ..| do 

November  11 do 

November  22 do 

November  27 do 


J.  R.  Anderson. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do..... 

....do :.,.. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

...do 

....do 

...do 


Width 


Feel. 
51 
51 
52 
52 
52 
56 
52 
53 
53 
60 
56 
56 
56 
56 
56 

»! 

56  I 

60  I 

56  I 
59 

60  j 

60  ' 

60  I 
56 


Area  of 
section. 


Sq.ft. 
138 
146 
159 
159 
178 
222 
206 
218 
229 
273 
254 
266 
254 
258 
256 
249 
234 
286 
248 
27,  j 
296  ' 
308  I 
3a5 
277 


Mean 
velocity. 


Ft. 


per  tec. 

1.86 
2.05 
2.08 
2.35 
2.61 
1.35 
2.86 
3.09 
3.27 
2.06 
3.11 
3.63 
3.34 
3.44 
3.38 
3.33 
3.24 
2.18 
3.28 
3.52 
3.69 
3.76 
3.63 
3. 55 


56 

2.59  ' 

3.42 

56 

248  1 

3.34 

56 

233  ' 

3.24 

54 

153  1 

2.53 

53 

86 

.93 

48 

73, 

.86 

48 

73 

.82 

48 

68 

.70 

.4« 

62 

.,50 

48 

61 

.46 

48 

58  1 

.41 

48 

"1 

.37 

Ga«e 
height. 


Dis- 
ehai^. 


Feet. 

Sec.-ft. 

4.10 

257 

4.30 

300 

4.50 

331 

4.50 

373 

4.90 

167 

5.60 

m 

5.40 

m 

5.60 

673 

5.80 

748 

6.48 

J62 

6.20 

790 

6.40 

965 

6.20 

m 

6.30 

m 

6.20 

m 

6.10 

S28 

5.80 

757 

6.68 

6i5 

6.08 

m 

6.52 

ass 

6.90 

1,092 

7.10 

1,159 

7.00 

1,1* 

6.60 

9M 

ft.  35 

.S86 

6.10 

«S 

5.80 

75.1 

4.30 

387 

2.83 

80 

2.70 

63 

2.70 

60 

2.60 

48 

2.50 

31 

2.45 

2S 

2.40 

24 

2.30 

20 

I  Backwater  from  Siegler  Creelt. 
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DaUy  gage  height^  in  feet,  of  Cache  Creek  at  Ixitver  Lake,  Col,,  for  1905. 


Day. 

Jan. 

1 

4.1 

2 

4.1 

3 

4.15 

4 

4.2 

5 

4.2 

6 

4.2 

7 

4.2 

8 

4.2 

9 

4.2 

10 

4.2 

11 

4.2 

12 

4.2 

13 

4.3 

14.                 ... 

4.5 

15 

4.5 

16 

4.7 

17 

4.75 

18 

4.75 

19 

4.8 

20 

4.8 

21 

4.9 

22 

5.85 

23 

5.55 

24 

5.7 

25 

5.65 

26 

27 

28 

.5.65 
5. 75 
.5.8 

29 

30 

5.8 
5.8 

31 

5.8 

Feb. 


6.5 

6.2 

6.25 

6.^ 

6.-35 

6.4 

6.4 

6.4 

6.4 

6.4 

6.3 

6.3 

6.3 

6.3 

6.2 

6.2 

6.3 

6.3 

7.0 

6.3 

6.3 

6.35 

6.35 

6.3 

6.25 

6.2.5 

6.2 

6.2 


Mar. 

6.2 

6.15 

6.15 

6.1 

6.1 

6.1    I 

6.05  I 

6.0  I 
6.0 
5.9    I 
5.8    I 
6.2 
6.45  1 
6.2 
6.2 
6.3 
6.4    I 
6.3 
6.6 
6.55 

6.7  I 

6.8  ' 
6.8 
6.95 
6.05 

7.1  I 
6.95 
6.75 

7.2  1 
7.2 
7.1     I, 


Apr. 

7.3 

7.1 

7.05 

7.0 

7.0 

7.0 

7.0 

7.0 

6.9 

6.8 

6.8 

6.85 

6.75 

6.6 

6.65 

6.55 

6.45 

6.4 

6.5 

6.3 

6.35 

6.35 

6.3 

6.25 

6.25 

6.2 

6.2 

6.15 

6.1 

6.05 


May.    June.  I  JuJy. 


I 


5.9 

6.0 

6.0 

5.95 

5.90 

5.8 

6.05 

6.0 

5.9 

5.85 

5.8 

5.8 

5.8 

5. 75 

5.75 

5.8 

5.7 

5.7 

5.7 

5.6 

5.6 

5.5 

5.5 

5.5 

5.45 

5.4 

5.4 

5.4 

5.4 

5.45 

5.4 


5.3 

5.3 

5.25 

5.25 

5.2 

5.2 

5.15 

5.15 

5.1 

5.1 

5.05 

5.0 

4.95 

4.95 

4.9 

4.9 

4.85 

4.85 

4.8 

4.8 

4.75 

4.75 

4. 75 


4.7 

4.7 

4.6.5 

4.6 

46 

4.55 

4.5    1 

4.5 

4.5 

4.45 

4.4 

4.4 

4.4 

4.4 

4.4 

4.35 

4.35 

4.3 

4.3 

4.25 

4.25 

4.2 

4.15 

4.15 

4.1 

4.1 

4.1 

4.a5 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

3.95 

3.9 

3.9 

3.85 


Aug. 


3.8 

3.8 

3.75 

3.75 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.6.5 

3.65 

3.65 

3.6 

3.6 

3.6 

3.55 

3.55 

3.5 

3.5 

3.5 

3.45 

3.45 

3.45 

3.4 

3.4 

3.35 

3.35 

3.35 

3.3 

3.3 


Sept. 

3.25 

3.2 

3.2 

3.2 

3.2 

3.15 

3.15 

3.15 

.3.1 

3.1 

3.1 

3.05 

3.05 

3.05 

3.a5 

3.0 

3.0 

3.0 

2.95 

2.95 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.8.5 

2. 8.5 

2.8 


2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.75 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2. 55 

2.  .5^5 

2.55 

2.5 


Nov.     Dec. 


2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.5 

2.35 

2.4 

2,25 

2.3 

2.3 

2.35 

2.3 

2.65 

2.5 

2.5 


2.5 

2.5 

2.-45 

2.45 

2.45 

2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.35 

2.35 

2.35 

2.45 

2.45 

2.35 

2.45 

2.5 

2.5 

2.45 

2.4 

2.5 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4 

2.5 

2.55 


Station  rating  table  for  Cache  CreeJc  at  Lower  Lake,  Col.,  from  January  1  to  December  31, 

1905. 


Gage 
height. 

Feet. 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Discharge. 

Sfroii'l-jxf. 
17 
27 
37 
48 
59 
71 
83 
95 
108 
121 
135 


Gaee 
heignt. 

Feet. 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


Discharge. 


Second-feet. 
149 
163 
178 
194 
212 
232 
252 
274 
296 
318 
341 


Gage 
height. 

Feet. 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
.5.10 
5.20 
5.30 
5.40 
5.50 


Discharge. 

Gage 
height. 

Second-feel. 

Feet. 

365 

,5.60 

390    1 

5.70 

416 

5.80 

442 

5.90 

469    1 

6.00 

496    ' 

6.20 

524 

6.40 

552 

6.60 

.581 

6.80 

610 

7.00 

640 

1 

7.20 

Discharge. 


Second-feet. 
670 
701 
732 
763 
795 
859 
923 
988 
1,054 
1,120 
I.ISK 


Note.— The  above  table  is  based  on  28  discharge  measurements  made  during  1905  and  during  the  lat- 
ter part  of  1904.    It  is  well  defined  throughout. 
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Estimated  mnnthly  discharge  of  Cache  Creek  near  Lower  Lake,  Cal.,  for  1906. 
[Drainage  area,  500  square  miles.] 


Month. 


Discharge  in  second-feet. 


I  Maxiroiun.    Minimum.      Mean. 


ToUlin 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


Depth 
in  inches. 


January I 

February ' 

March 

April ' 

May 

June 

July 

August 

September 

October 

November 

December 

The  year | 


748 

1,120 

1.188  I 

1,222  ' 

811 

581 

365 

212 

128 

71 

54 

42 


274 

.562 

610 

811 

610 

365 

222 

135 

71 

37 

12 

22 


1,222 


448 

884 

933 

991 

702 

476 

294 

173 
98.5 
56.0 
30.1 
3n  7 

426 


27,.S50 

0.896 

1.03 

49,100 

1.77 

1.84 

57,370 

1.87 

2.16 

58,970 

1.98 

i:: 

43,160 

1.40 

1.61 

28,  .320 

.952 

1.06 

18,080 

.588 

.67> 

10,640 

.346 

.39G 

5,861 

.197 

rro 

3,443 

.112 

.129 

1,791 

.060 

.067 

1,888 

-061 

.070 

306,200 

.853  1 

1 

11.47 

CACHE  C&EE^  KEAR  TOLO,  OAL. 

This  station  was  established  January  1,  1903,  by  S.  G.  Bennett.  It  is  located  at  the 
wagon  bridge  on  the  road  from  Woodland  to  Yolo,  about  1,000  feet  above  the  Southern 
Pacific  Railroad  bridge.  A  new  wagon  bridge,  which  greatly  improves  the  channel  con- 
ditions, was  erected  during  1904.  The  station  wa.s  reestablished  on  the  new  bridge  Decern 
her  4,  1904. 

Numerous  diversions  are  made  from  Cache  Creek  above  this  station  which  take  pitu-ti- 
cally  all  of  the  summer  flow.  The  channel  is  straight  for  1,000  feet  above  and  below  the 
station.  The  current  is  swift  at  ordinary-  and  high  stages.  The  banks  are  steep  and  wooded 
and  their  height  has  been  increased  by  levees.  They  are  said  to  overflow  at  extreme  high 
wat^r.  The  bed  of  the  stream  is  composed  of  earth  and  gravel,  with  a  little  sand,  and  i.-* 
not  subject  to  any  material  change. 

Discharge  mea.surements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  end  of  the  bridge  on  the  right  bank. 

The  gage  is  a  staff  in  four  sections,  three  of  which  are  above  the  bridge  and  the  fourth  is 
bolted  to  the  face  of  the  concrete  abutment  on  the  right  bank.  During  1905  the  gage  was 
read  by  John  Woodard.  The  bench  mark  is  comer  of  top  of  concrete  abutment  to  which 
the  high-water  section  of  gage  is  fastened  and  directly  over  gage;  elevation,  31.68  feet 
above  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Creological  Survey. 

Discharge  measurements  ofCadie  Creek  near  Yolo,  Col.,  in  1905. 


Pate. 


Hydrographer. 


February  2 '  O  W.  Peterson. 

February  3 do 

Do do 

February  4 do. 

February  15 . . . 

May  16 

June  5 

.Iii:ic24 

August  3 

September  7... 
September  13.. 
Octobers 


do 

W.  B.Clapp 

Peterson  and  Ro<lman . 

O.  W.  Peterson 

do 

C.  H.  Lee 

W.  B.  Llapp ^ 

Lee  and  Hawley 


Vldth. 

Area  of 
section. 

Mean 
velocity. 

Oaee 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

114 

1,255 

6.07 

11.76 

7,624 

107 

833 

5.83 

8.30 

4.860 

108 

890 

5.87 

8.80 

5,227 

102 

630 

6.03 

7.05 

3,802 

94 

345 

4.39 

4.85 

1,516 

91 

275 

3.73 

4.05 

1,027 

89 

215 

3.2.'i 

•■.40 

699 

89 

151 

2.37 

2.60 

3.58 

87 

88 

1.47 

1.79 

129 

32 

19 

.67 

1.26 

13.0 

17 

7.3 

.64 

1.15 

4.7 

2 

.5 

.80 

1.09 

.4 

Daily  gage  height,  in  feet,  of  Cache  Creek  near  Yolo,  Cat.,  for  1906. 


Day. 


10. 

II. 

12. 
Ui. 
14. 
15. 
16. 
17. 
18. 
19. 
-0. 
-'1 . . 
22. 
2J.. 
24.. 
25.. 
26.. 
27.. 
28., 
29.. 
30. 
31.. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

5.0 

(i.O 

4.7 

5.9 

4.2 

3.6 

2.5.5 

1.8 

1.4 

1.0 

4.05 

12.4 

4.6 

5.8 

4.2 

.3.6 

2.5 

1.8 

1.4 

1.0 

3.65 

9.05 

4.6 

5.7 

4.2 

3.5 

2.5 

L75 

1.4 

1.0 

3.45 

7.:i5 

4.5 

.5.6 

4.15 

3.5 

2.5 

1.75 

L.3.5 

1.1 

3.23 

6.4 

4.5 

.5.5 

4.15 

.3.45 

2.4.5 

1.7 

1.3 

1.1 

3.1 

6.0 

4.  45 

.5.4 

4.15 

3.4 

2.4.5 

1.7 

1.3 

1.1 

3.1 

.5.6 

4.4 

5.3 

4.1 

3.  .35 

2.4 

1.7 

1.25 

1.1 

3.05 

5. 35 

4.4 

5.2 

4. 75 

3.3 

2.4 

1.75 

1.2,5 

1.1 

:j.o 

5.2 

4. :« 

5. 2 

4.5 

3. 25 

2.4 

1.8 

1.2 

1.1 

.{.0 

5.1 

4.  :i5 

5.1 

4.4 

3.  2 

2.  .3.5 

l.H 

1.15 

1.05 

.{.0 

.5.0 

4.3 

.5.1 

4.3 

.3. 15 

2.  3 

1.75 

r.  15 

1.05 

2.95 

4.95 

4.3 

.5.0.5 

4.25 

.3.1 

2.  2.5 

1.7.5 

1.1 

1.05 

3.2 

4.9 

5.  ♦i.'i 

5. 0 

4.2 

.3.1 

2.2 

1.7 

1.1 

1.1 

9.95 

4.S 

6.05 

.5.0 

4.2 

.3.05 

2.2 

L7 

1.1 

1.1 

•i.4 

4.H 

5.  HT, 

4.9 

4.15 

.3.05 

2. 15 

1.<W5 

1.15 

1.1 

5.  3 

4. 75 

6.4 

4.9 

4.15 

.3.0 

2.  15 

1.6.5 

1.1 

1.1 

7.4 

5. 3 

6.2 

4.8.5 

4.1 

3.0 

2.1 

i.a5 

1.1 

7.0 

5.  25 

.5.7 

4.8 

4.1 

3.0 

2.1 

1.6 

1.1 

(».  55 

5.2 

6.0 

4. 75 

4.1 

2.95 

2.0 

1.6 

1.15 

5.3 

5.1 

6.0 

4.7 

4.05 

2.9 

2.0 

1.6 

1.15 

5.a5 

5.0 

5. 9.5 

4.65 

4.05 

2.9 

1.9.5 

1.6 

1.1 

8.2.5 

5.0 

5.9 

4.6 

4.0 

2.85 

1.9 

1.65 

l.l 

15.55 

4.9.5 

6.3 

4.5.5 

4.0 

2.8 

1.9 

1.5.5 

1.05 

8.8 

4.9 

6.2 

4.5 

3.95 

2.8 

1.8.5 

1.55 

1.05 

9.25 

4.85 

6.1 

4.45 

3.95 

2.75 

1.8 

1.55 

1.05 

7.0 

4.8 

6.05 

4.4 

3.9 

2.7 

1.8 

L5 

1.05 

6.2 

4.8 

6.0 

4.35 

3.9 

2.7 

1.75 

1.5 

1.05 

5.8 

4.7 

5.9 

4.3 

3.8 

2.65 

1.75 

1.5 

1.05 

5.4 

7.1 

4.2.5 

.3.8 

2.6 

1.6 

1.45 

1.0 

5. 15 

6.8.5 

4.2 

3.7 

2.6 

1.6 

1.45 

1.0 

5. 0 

6.1 

3.7 

1.6 

1.4 

NoTK.  -('n'ck  «lry  octolxM-  17  to  l)«x;cmbiM  .U. 
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Station  rating  table  for  Cache  Creek  near  YoLo^  CaL.^fnym  January  /,  to  December  31,  1906. 


Gage 
height. 

Piflcharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discbarge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feetJ 

1.00 

0 

2.60 

361 

4.40 

1,230 

7.60 

3,635 

1.10 

1 

2.70 

395 

4.60 

1,350 

7.80 

3,815 

1.20 

7 

2.80 

430    1 

4.80 

1,480 

8.00 

4.000 

1.30 

17 

2.90 
3.00 

467    j 

5.00 

1^610 

8.50 

4,475     1 

1.40 

32 

505 

5.20 

1,745 

9.00 

4,970 

1.50 

53 

3.10 

650 

5.40 

1,885 

9.50 

5.470 

1.60 

76 

3.20 

595    1 

5.60 

2,025 

10.00 

5,980 

1.70 

100 

3.30 

640    1 

5.80 

2,170 

10.50 

6,505 

1.80 

125 

3.40 

690 

740    ' 

6.00 

2.320 

11.00 

7,050 

1.90 

151     , 

3.50 

6.20 

2,470 

11.50 

7,600 

2.00 

178    ' 

3.60 

790    1 

6.40 

2,625    1 

12.00 

8,150 

2.10 

206 

3.70 

840    1 

6.60 

2,785 

13.00 

9.300 

2.20 

235 

3.80 

890    j 

6.80 

2,945 

14.00 

10,500 

2.30 

265     1 

3.90 

945 

7.00 

3,110 

15.00 

11,700 

2.40 

296    1 

4.00 

1,000    1 

7.20 

3,280 

16.00 

12.950 

2.50 

328 

4.20 

1,110    1 

7.40 

3,455 

'E.— The  a 

t)ove  table  is 

based  on 

12  discharge 

measurements  made  di 

jfing  1905. 

It  is  weU  defined 

between  gage  heights  0  and  5  feet. 


Estimated  monthly  discharge  of  Cache  Creek  near  Yolo,  Col.,  for  1905. 
[Drainage  area,,  1,280  square  miles.] 


Discharge  in  socond-feet. 


Run-off. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 

1 
Minimum. 

t 

486' 

Mean. 
2,313 

ToUl  in 
acre-feet. 

Second-feet 

per  square 

mOe. 

1.81 

Depth 
in  inches. 

12..'W0 

142,200 

2.09 

8,610 

1,415 

2.142 

119,000 

1.67 

1.74 

3,195 

1,170 

1,969 

121,100 

1.64 

1.78 

2,245 

1,110  1 

1,576 

93,780 

1.23 

1.37 

1.448 

840 

1.058 

65.050 

.827 

.953 

790  1 

361  , 

542 

32,250 

.423 

.472 

344 

76 

214 

13,160 

.167 

.192 

12.5 

.32 

86.5 

5, 319 

.068 

.078 

32' 

0 

•      7.1 

423 

.0055 

.0061 

ll 

0 

..32 

20 

.00025 

.00029 

0 

0' 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

12.390 

1 

0 

820 

592,300 

.645 

8.68 

Note. — E.stlmates  January  1  to  February  10  are  subject  to  considerable  error  owing  to  the  scouring 
and  filling  at  this  soction  during  high  water. 
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MIlEiGSLLAKEOirS  XEASTJBEIEEKTS  IH  OAOES  OBEEX  DKAIVAOE  BA8IH. 

Clover  Creek  near  Upper  Lake^  Cal. — ThLs  stream  discharges  into  Clear  Lake.  A  meas- 
urement was  made  July  12  by  O.  W.  Peterson,  one-third  of  a  mile  above  town  of  Upper 
Lake. 

Width,  9.2  feet;  area,  5.5  square  feet;  mean  velocity,  0.49  foot  per  second;  discharge,  2.7 
second-feet. 

Cole  Creek  at  KelseyvHUj  Cal. — This  stream  discharges  into  Clear  Lake.  A  measurement 
was  made  July  II,  1905,  by  O.  W.  Peterson,  near  KelseyviUo  and  Lower  Lake  road,  three- 
fourths  of  a  mile  below  Kelseyville. 

Width,  11.5  feet;  area, 4.3  square  feet;  mean  velocity,  1.00  foot  per  second;  discharge,  4.3 
second-feet. 

Capay  ditch  at  Capay,  Cal. — ^This  ditch  diverts  water  from  Cache  Creek.  The  following 
measurements  were  made  at  head  of  ditch  at  Capay  by  O.  W.  Peterson. 

June  19:  Width,  18.8  feet;  area,  34  square  feet;  mean  velocity,  1.80  feet  per  second; 
discharge,  61  second-feet. 

August  2:  Width,  18.8  feet;  area,  21  square  feet;  mean  velocity,  1.57  feet  per  second; 
gage-height,  1.10  feet;  discharge,  33  second-feet. 

Kelsey  Creek  near  KeUeyrnUe,  Cal. — This  stream  discharges  into  Clear  Lake.  A  meas- 
urement was  made  July  11  by  O.  W.  Peterson,  1 J  miles  above  Kelsey  Creek  Mill,  about  3 J 
miles  above  the  town  of  Kelse3rville. 

Width,  16.5  feet;  area,  9  square  feet;  mean  velocity,  1.29  feet  per  second ;  dischai^e,  11.6 
second-feet. 

MiddU  Creek  near  Upper  Ijike,  Cal. — Tliis  stream  discharges  into  Clear  Lake.  A  meas- 
urement was  made  July  12  by  O.  W.  Peterson.  IJ  miles  above  the  town  of  Upper  Lake  in 
sec.  31,  T.  15  N,  R.  9  W,  M.  D.  M. 

Width,  9.9  feet;  area,  8.3  square  feet;  metin  velocity,  0.48  foot  per  sc^cond;  discharge,  4.0 
.second-feet. 

Moore's  ditch  near  Woodland,  Cat. — The  following  measurements  were  made  at  Walker 
Bridge,  one-half  mile  below  canal  heading: 

June  3:  Width,  21.6  feet;  area,  89  square  feet;  mean  velocity,  0.90  foot  per  second;  dis- 
charge, 80  second-feet. 

June  3:  Width,  20  feet;  area,  102  square  feet;  mean  velocity,  1.69  feet  per  second;  dis- 
charge, 172  second-feet. 

June  17:  Width,  !24.5  feet;  area,  72  square  feet;  mean  ■velocity ,  0.83  foot  per  second;  gage 
height,  4.20  fe^t;  discharge,  60  second-feet. 

June  17:  Widtli,  26  feet;  area,  89  .square  feet;  mean  velocity,  1.13  feet  per  second;  gage 
height,  4.80  feet;  discharge,  101  second-feet. 

June  17:  Width,  35  feet;  area,  119  square  feet;  mean  vehKity,  1.36  feet  per  second;  gage 
height,  5.55 feet:  discharge,  162  second-feet. 

June  21 :  Width,  25.2  feet;  area,  74  square  feet;  mean  velocity,  1.65  feet  per  .second;  gage 
height,  5.45  feet;  discharge,  122  second-feet. 

August  2:  Width,  19.8  feet;  area,  87  scjuare  fiM*t;  mean  velocity,  1.14  feet  per  second; 
gage  height,  4.40  feet;  discharge,  99  second-feet. 

AMERICAN    RIVER   DRAINAGE   BASIN. 
DESORIFTIOV  OF  BA8IH. 

American  River  drains  an  area  of  about  2,000  square  miles  of  the  western  slope  of  the 
Sierra  Nevada.  This  drainage  basin  lies  between  those  of  the  Bear  and  Yuba  rivers  on 
the  north  and  that  of  Consumncs  River  on  the  south.  It  has  three  main  forks,  heading 
in  the  summit  of  the  range,  which  reaches  an  elevation  of  about  9,000  feet.  The  country 
lying  between  these  main  forks  is  drained  by  numerous  small  tributaries.  The  formation 
in  the  higher  and  greater  portions  of  this  basin  is  of  granite,  with  a  considerable  timber 
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growth.  The  flow  is  rather  torrential  during  the  winter  months,  due  to  the  large  area  of 
barren  and  sparsely  timbered  country  in  the  lower  portion  of  the  watershed.  The  pre- 
cipitation on  the  higher  elevations  is  in  the  form  of  snow,  which  usually  melts  late  in 
the  spring.  Rainfall  records  have  been  kept  along  the  line  of  the  Central  Pacific  RaibxMul, 
which  follows  the  ridge  to  the  north  of  North  Fork. 

The  mean  annual  rainfall  at  Auburn  is  33.40  inches,  that  at  Colfax  47.4  inches,  and  at 
Cisco  and  Emigrant  Gap  about  50  inches.  At  Georgetown,  between  North  and  Middle 
forks,  a  30-year  record  has  an  average  of  56.72  inches,  and  at  Placerville,  above  South 
Fork,  another  of  about  the  same  length  shows  43.58  inches. 

There  are  several  .small  lakes  in  the  upper  reaches  of  this  basin,  the  storage  capacity  of 
a  few  having  been  increased  by  the  construction  of  low  dams  at  their  outlets.  Tliis  stored 
water  is  used  for  mining  purposes  during  the  low -water  flow  and  is  used  entirely  within 
the  drainage  b&sin. 

AMERIOAK  RIVEB  NEAK  FAIROAKS,  OAL. 

This  .station  was  established  November  3,  1904,  by  O.  W.  Peterson.  It  is  located  at 
Fairoaks  Bridge,  near  Fairoaks. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  At  ordinary'  stages 
the  velocity  is  sluggish.  The  right  bank  is  not  subject  to  overflow.  At  times  of  very 
high  water  the  left  bank  is  subject  to  overflow  and  a  second  chamiel  is  formed.  The  bed 
of  the  stream  is  composed  of  gravel,  and  is  .subject  to  slight  changes  at  times  of  high  water. 
At  ordinary  stages  the  river  is  about  210  feet  in  width  and  averages  over  4  feet  in  depth. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  ver- 
tical face  of  the  right  abutment  is  4  feet  from  the  initial  point  for  soundings. 

The  gage  is  a  stafl"  nailed  to  one  of  the  piles  at  the  upper  side  at  the  riglit  end  of  Fair- 
oaks Bridge.  During  1905  the  gage  was  read  twice  each  day  by  W.  F.  Bailey,  jr.  The 
bench  mark  is  a  nail  driven  in  the  guard  rail  over  the  upstream  center  pier:  elevation, 
31.00  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  cont-ained  in 
Water-Supply  Paper  No.  134  of  the  United  States  Geological  Survey. 

Discharge  mensurements  of  American  River  near  Fairoaks,  Col.,  in  1905. 


Date. 


Hydrographer. 


R.  S.  Buttemer. 

.do 

.do 

.do 


January  26 
January  26 . 
February  2.. 
February  JI, 

February  17. .  .1 do 

February  22. .  .1 do 

May  17 1  W.  B.  Clapp 

June2X !  O.  W.  Peterson. 


I 


July  20 Peterson  and  j 

September  4...    C.U.  l.ee 


Width. 

Fert. 
.3.56 
356 

inii 

.153 
;i.'>4 

:iV) 

370 
260 
167 
165 


Area  of 
section. 

Sq.ft. 
1,648 
1,648 
2,891 
1,505 
1,544 
1,776 
2,864 
H93 


Mean 
velocity. 

hei|$t. 

Dis- 
charge. 

Ft.  per  gee. 

Feet. 

Sec.-ft. 

2.41 

4.52 

3,971 

2.42 

4.49 

3,994 

4.35 

7.55 

12, 5» 

2.09 

4.08 

.^151 

2.19 

4.22 

3.378 

2.67 

4.90 

4.742 

4.34 

7.35 

12,340 

1.53 

2.88 

1,53) 

.56 

1.46 

392 

.20 

.88 

119 

Digitized  by 


Google 


AMERICAN    RIVER    DRAINAGE    BASIN.  177 

DaHy  gage  height  j  in  feet,  of  American  River  near  FairoaJcs,  Col.,  for  1905. 


Day. 


Jan. 


Feb. 


1 6.1 

2 5.25  I 

3 1  3.95  \ 

A 3.65  I 

5 i  3.5    ! 

6 ^.Vt  I 

7 3.6    I 

8 3.6 

9 3.9 

10 3.1 

11 3.0 

12 3.0 

13... 2.95 

14 3.5     t 

15 4.65 

16 4.55 

17 1  3.9     j 

18 3.85  I 

19 3.95  I 

20 '  3.9 

21 4.1 

22 4.8     I 

2:J 0.8.') 

24 !  6.4 

r. '5  4    I 

26 4.4') 

27 4.25 

28 3.9 

29 3.8 

30 3.75    . 

31 3.H.-.    . 


4.25 

7.6 

5.85 

5.05 

6.6.5 

5.5 

4.9 

4.45 

4.25 

4.2 

4.1 

4.a5 

3.8.^i 

3.7 

3.6 

3.4 

4.35 

4.25 

4.15 

6.15 

5.2 

4.8.5 

4.6 

4.5 

4.55 

4.9 

4.7 

4. 75 


Mar.  '  Apr. 


4.6    : 
4.6 
4.6 
4.55 
4.6 
4.6 
4.6     ! 
4.6 
4.5 
4.3 
4.45 
4.6 
4.8 
5.1 
5.  15 
4.5.5 
4.75 
4.9 
10.5 
7.45 
7.1 
6.7 
6.1    ! 

6.55  ; 

6.3 
6.5 
6.8     , 
6.4 
6.8.5 

6..r>  j 

.5.95  ! 


May.    June. 


6.95 
6.15  i 
5.95 

6.0  ! 
6.15 
6.0 
6.15 
.5.75 
.5.65 
.5.8 
5.5 
.5.a5 
4.8.5  ' 
5.25  I 
5.1 
4.8.5  I 
4.7 
4.55, 
4.65 
4.9 
.5.4 
6.5 
7.4    ( 
8.8.5  I 
7.6,5  I 

7. 1 
6.6 
6.7 
6.8     I 
6.75  , 


6.0 

6.1 

.5.9 

.5.6 

.5.55 

,5.5 

.5.6 

5.55 

5.8 

5.5 

.5.2 

.5.2 

.5.0 

5.55 

6.15 

6.7 

6.95 

6.65 

6.5 

6.4 

5. 95 

5.3 

5.5 

.5.7 

6.1 

.5.9 

.5.5 

.5.35 

4.75 

4.5 

4.15 


4.6 

4.55 

4.45 

4.55 

4.45 

5.1 

5.15 

5.2 

,5.a5 

4.6 

4.7 

4.6 

4..^5 

4.1 

4.2 

4.0 

3.85 

3.8 

3.8 

3.8 

3.85 

3.55 

3.7 

3.3 

3.15 

3.1 

2.9 

2.8 

2. 75 

2.7 


July. 

2.85 

2.75 

2.7 

2.7 

2.65 

2.6 

2.5 

2.5 

2.4 

2.3 

2.2 

2. 15 

2.a5 

2.0 

1.9 

1.8 

1.8 

1.7 

1.65 

1.6 

1.55 

1.5 

1.5 

1.5 

1.4.5 

1.45 

1.4.5 

1.45 

1.45 

1.4 

1.4 


Aug.     Sept, 


1.4 

1.4 

1.4 

1.4 

1.35 

1.;J5 

1.35 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2,5 

1.25 

1.^5 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
I.O 
I.O 


0.9 


.85 

.9 

.9 

.9 

.85 

.9 

.9 

.8.5 

.9 

.9 

.9 
1.0 

.95 
1.0 

.9 

.95 

.95 

.9 

.95 

.95 


Oct. 

0.95 
.9 
.95 
.95 
.95 
.9.5 
.95 
.9 
.95 
.9 
.95 
.95 
.9.5 
.95 

1.0 
.95  I 
.95 
.95 
.95 
.95 
.95 
.95 
.9,5 
.95 

1.0 
.95  i 


Nov. 


Dec. 


0.95 
.95 
.95 
.95 
.95 
.95 
.ft5 
.95 
.95 

1.0 

1.0 

1.0 

1.0 
.95 
.95 

1.0 

1.0.5 
.9 

1.0 

l.a5 

1.0 

1.  15 

1.0 

1.15 

1.0 

1    1 


.a5 

.95 

I.O 

.95 

1.0 

1.4 

.95 

.  95 

1.75 

.95 

.95 

1.5 

1.35 

1.25 

1.2 

1.25 

1.1 

1.15 

1.2 

1.15 

1.15 

1.15 

1.0 

1.0 

.9 

.95 
1.0 
1.1 
l.I 
1.15 
1.2 
1.1 
l.a5 
l.a5 
1.2 
1.3 
1.2 
1.3 
1.4 
1.4 
1.55 
1.7 
1.45 


Note.    (Ja  ! '  lifights  ostimatwl  July  2-28;  July  .30  to  September  2;  November  1-9. 
Station  niting  Uihit^  for  American  Riitr  near  FairoaJcs,  Cat.,  from  Noifvihtr  4  to  December  .^/, 


(Jape 
height. 

Diw'harge. 

(Juge 
height. 

Discharge. 

(J  age 
heigh  tv 

Di.Hcharge. 

Oaee 
height. 

Di.seharge. 

Feet. 

Serrmd-fert. 

Feet. 

Seamd-feet. 

Feet. 

Second-feel. 

Feet. 

Secftnd-feef. 

2.40 

700 

2.70 

990 

1        .3.00 

\,m) 

.i.m 

1,680 

2.  .50 

790 

2.80 

1,090 

3.10 

1,410 

2.60 

890 

2.90 

1,190 

.3.20 

1,  .540 

Note.— The  above  table  is  based  on  2  discharge  measurements  made  during  1904,  and  on  the  1905 
curve. 
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a:^  ^^       .  .•    ^      4    ^-.'.T-  Rivernear  FairoaJcs.  Cat.,  from  January  1  to  December  SI, 
^tahm  roHng  tabUfor  American  nivcr  "J^  *         tj  y 

Gawe 
height. 

Fret. 

0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 

Note.— The  above  table  is  based  on  10  discharge  measurements  made  during  1905.    It  in  fairly  well 
defined  between  gage  heights  0.8  foot  and  5  feet. 

Estimated  monthly  discharge  of  American  River  near  Fairoaks,  Cal.^for  190^  and  1905. 


I  Discharge. 

1     Gage 
height. 

1     Feet. 

Discharge. 

i 

Gage 
heiSht. 

Discharge. 

1 

Second-feet. 

Gage 
height. 

Discharge. 

Second-feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

90 

1        2.20 

840 

3.60 

2,410 

6.00 

7,450 

120 

2.30 

I            920 

3.70 

2,555 

6.20 

8,040 

155 

1        2.40 

j          1,005 

3.80 

2.705 

6.40 

8.670 

195 

2.50 

1          1,095 

3.90 

2,860 

6.60 

9,340 

240 

'        2.60 

1,195 

4.00 

3,020 

6.80 

10.040 

285 

1        2.70 

1          1.300    1 

4.20 

3,365 

7.00 

10,770 

335 

1        2.80 

1          1,410 

4.40 

3.730 

7.20 

11.530 

390 

1        2.90 

,          1,525 

1        4.60 

4,115 

7.40 

12,310 

445 

1        3.00 

1,640 

1        4.80 

4,520 

7.60 

13,090 

505 

3.10 

1          1,760 

5.00 

4,950 

7.80 

13,890 

565 

3.20 

'          1,880 

1        5.20 

5,405 

8  00 

14,700 

630 

1        3.30 

2,005 

5.40 

5,880 

605 

1        3.40 

1          2,135 

5.60 

!          6,375 

765 

3.50 

2,270 

5.80 

6,900 

Month. 

1904. 

November  4-30 

December 

1905. 

January 

February 

March 

April 

May 

June 

July 

August 

SeptemlxT 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Maximum.  Minimum.        Mean. 


700 


10,  t 
13,  ( 
25,1 
18,; 
10,1 

5,: 
1, 


600 

700 

220 

1,582 

090 

2,135 

900 

3,545 

300 

4,018 

580 

3,278 

760 

1,300 

468 

335 

:o5 

155 

15.'. 

105 

l.V. 

120 

r>3.5 

120 

505 

120 

I 


3,.S49 

4,630 

6,924 

7,736 

6,717 

3.231 

719 

255 

126 

138 

181 

242 


Total  in 
aonvfeet. 


47.;J80 
S6,330 

218.200 

257,100 

425.700 

460,300 

413.rKJ0 

192,  ;M) 

44.210 

l.-i.C*) 

7,4« 

8.4JS:. 

10,770 

14.8N0 


2,874         2,068.000 


MIBGELLAKEOUS  MEASTJREMEKTB   IH  AlCERICAK  RIVER  DRAINAGE  BA8IK. 

South  Fork  of  American  River  near  Placennlle,  Cal. — A  measurement  was  made  August 
20,  1905,  at  Chillie  Bar,  3  miles  north  of  Plac^rville  and  400  yards  upstream  from  wag»>n 
bridge,  by  H.  A.  Campbell.  The  distance  to  wat^r  surface  from  top  of  outer  bar,  of  lower 
chord  in  the  middle  panel,  on  the  upstream  side  of  bridge  was  23.5  feet. 

Width,  28  feet;  area,  42  sc|uare  feet;  mean  velocity,  1.80  feet  per  second;  dischai^^  76 
second -feet. 
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yorth  Fork  of  the  American  River  near  Aubttm,  Cal. — A  measurement  was  made  about 
400  yards  above  junction  of  North  and  Middle  forks  and  about  2  miles  northeast  of  Auburn 
on  August  21,  1905,  by  H.  A.  Campbell. 

Width,  28  feet;  area,  44  square  feet;  mean  velocity,  1.48  feet  per  second;  dischai^ge,  65 
second-feet. 

Middle  Fork  of  the  American  River  near  Avbvmj  Cal. — A  measurement  was  made  on  this 
stream  about  400  yards  above  junction  of  the  North  and  Middle  forks  and  about  2  miles 
northeast  of  Auburn,  Cal.,  on  August  21,  1905,  by  H.  A.  Campbell. 

Width,  55  feet;  area,  101  square  feet;  mean  velocity,  0.97  foot  per  second;  discharge,  98 
second-feet. 

El  Dorado  ditch. — ^This  ditch  is  taken  out  of  South  Fork  of  the  American  River  about  1 
mile  below  Slippery  Ford.  A  measurement  was  made  at  the  heading  on  August  24,  1905, 
by  H.  A.  Campbell. 

Width,  13.9  feet;  area,  45  square  feet;  mean  velocity,  1.24  feet  per  second;  discharge,  56 
second-feet. 

Silver  Fork  of  American  River. — This  stream  enters  South  Fork  of  American  River  about 
1  mile  below  Slippery  Ford.  A  measurement  was  made  on  August  24,  1905,  just  above 
mouth,  by  H.  A.  Campbell. 

Width,  11  feet;  area,  18.3  square  feet;  mean  velocity,  1.07  feet  per  second;  dischaige, 
19.6  second-feet. 

South  Fork  of  American  River. — A  measurement  was  made  one-fourth  of  a  mile  above 
Silver  Fork  and  three-fourths  mile  below  Slippery  Ford  on  August  25,  1905,  by  H.  A. 
Campbell. 

Width,  26  feet;  area,  63  square  feet;  mean  velocity,  0.54  foot  per  second;  discharge,  34 
second-feet. 

South  Fork  of  Silver  Creek. — A  measurement  was  made  on  this  stream  August  26,  1905, 
about  200  feet  al)ove  the  mouth  by  II.  -\.  Campbell. 

Width,  16.5  feet;  area,  21  square  feet;  mean  velocity,  0.30  foot  per  second;  discharge, 
6.3  second-feet. 

Silver  Creek.— A  measurement  was  made  August  26,  1905,  100  feet  above  the  mouth  of 
South  Fork  of  Silver  Creek  by  II.  A.  Campbell. 

Width,  11  feet;  area,  16.2  square  feet;  mean  velocity,  0.92  foot  per  second;  discharge, 
14.9  second-feet. 

PUTA  CREEK  DRAINAGE  BASIN. 
DESORIFTIOV  OF  HABJJS. 

Puta  Creek  drains  a  portion  of  the  eastern  slope  of  the  Coast  Range,  its  waters  discharg- 
ing into  Sacramento  River  through  what  is  known  as  the  Yolo  basin  in  the  vicinity  of 
Davis,  Cal.  Tliis  basin  is  rather  long  and  narrow,  extending  from  west  to  east;  it  has 
numerous  tributaries  which  have  a  heavy  flood  discharge  during  the  winter  months,  but 
are  practically  dry  during  the  summer.  This  stream  is  torrential  in  its  flow.  It  has  a 
comparatively  small  drainage  basin  with  an  exceptionally  heavy  rainfall,  especially  on  the 
higher  elevations  in  the  vicinity  of  Mount  St.  Helena.  A  five-year  rainfall  record  at  Helen 
Mine  on  the  northern  slope  of  Mount  St.  Helena  gives  an  average  of  99.52  inches.  The 
precipitation  decreases  as  we  approach  the  lower  elevations.  The  upper  reaches  of  this 
basin  are  well  timbered,  but  the  lower  portion  is  comparatively  barren  of  timber,  though  it 
has  a  considerable  growth  of  brush  extending  to  a  point  where  the  stream  leaves  the  foot- 
hills. The  areas  in  the  lower  portion  of  the  basin  are  used  principally  for  pasturage.  The 
topography  of  the  country  is  rough  and  precipitous.  The  underlying  rock  is  an  impervious 
slate  and  serpentine  with  a  thin  soil  covering.  There  is  comparatively  little  tilled  land  in 
this  drainage  basin  above  the  point  where  the  stream  emerges  from  the  foothills  at  Winters. 
Below  this  point  the  soil  is  deep  and  susceptible  to  high  cultivation,  and  at  present  is  used 
for  the  raising  of  grain  and  fruit. 
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PITTA  O&EEK  NEAR  GTJEHOG,  CAL. 

This  station  was  established  February  12,  1904.  It  is  located  about  2  miles  below  the 
old  town  of  Guenoc,  near  the  Asbill  ranch  house  and  at  the  Guenoc  dam  site.  The  nearest 
post-office  is  at  Middle  town,  Cal. 

The  bed  of  the  stream  is  gravelly,  with  a  few  l)owlders  above  and  below  the  section.  Bed 
rock  is  laid  bare  on  the  right  side  of  the  channel.  Tho  l?ft  bank  is  high  and  rockj',  while  the 
right  bank  is  rather  low  and  flat  and  subject  to  overflow  in  very  high  water.  The  velocity 
is  moderate  for  ordinary-  stages  of  flow,  but  high  in  flood  periods.  The  range  is  about  12 
feet,  representing  discharges  of  fmm  7  to  17,(XX)  second-feet.  The  channel  is  straiglit  for 
several  hundred  feet  upstream,  but  has  several  large  bowlders  in  it.  Downstream  it  is 
straighlrter  about  10()  feet.  The  sr^ction  is  located  in  a  narrow  gorge  at  the  lower  end  of  a 
long,  flat  valley,  which  is  flooded  during  high  water.  The  channel  will  not  allow  the  water 
to  run  off  through  the  gorge  fast  enough  to  prevent  backwater  forming  during  flood  periods. 

Meter  measurements  during  high  water  are  made  from  a  cur  and  cable.  At  first  the  cable 
was  located  directly  opposite  the  ranch  house,  but  as  the  location  proved  very  unfavorable 
it  was  moved  November  15,  19t)4,  to  a  point  about  1,0(X)  fe<»t  below.  It  now  has  a  clear 
span  of  about  200  feet.  The  initial  point  for  soundings  is  the  eye  bolt  to  which  the  cable 
is  fastened  on  the  k'ft  bank.  An  auxiliary  cable  has  bt»en  plac4?d  parallel  to  the  largt*  one, 
so  that  float  measurements  can  b;'  made  in  time  of  veiy  high  water.  During  low  wat<»r 
measurements  are  made  by  wading. 

The  gage,  which  was  established  near  the  old  se^^tion,  is  still  read,  although  a  new  one  was 
placed  near  the  cable  in  its  present  position.  The  old  gage  is  a  stafi"  in  two  sections,  both 
l)eing  fastened  to  trees.  The  si^cti(m  which  is  read  in  low  water  is  about  600  fi»et  upstream 
from  the  ranch  stable,  and  the  high-wat-M-  si'ction  is  dinctly  opposite  the  stabK».  The  new 
rod  is  made  similarly  to  the  other  one.  Both  sections  are  located  a  few  feet  above  the  cable. 
One  is  Ixilted  to  a  large  Imwlder  on  the  It^ft  bank  and  the  other  nailed  to  a  tree  on  the  right 
bank.  During  190.5  the  gage  was  read  onc:»  each  day  during  ordinary  stages  and  twici* 
a  (lay  during  high  water  by  Miss  Agnes  Asbill.  The  lx»nch  mark  is  the  top  of  the  rock  to 
which  the  low-water  section  of  the  new  gage  is  fastened:  elevation,  7.62  feet  al)ove  the 
datum  of  the  new  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Pnf)i'r  No.  I'M,  Tniti'd  States  (Jeologienl  Survey. 

Ihsr/ianje  nuainnrinthts  (//  f*uta  ( 'nek  luar  (iueiwc,  (  Uil.,  in  l9iK't. 


HvilroKTrtpher. 


Januar>'  1 V.  \l.  S.  ButU'iuiT. 

January  1 do 

January  2 do 

.lanuary  2« do 

January  3 do 

Januarj'  4 do 

January  14  .  ...    do 

January  15 do 

January  16 .  . . . ' do 

January  16 do 

July  8 O.  \V.  Peterson 

September  29 . ..  C.  H.  Lee 


Witltli. 

Area  of 
.sec-lion. 

Mean 
•  vploeity. 

Oage 
height , 

charge. 

Ft^tt. 

SiiJL 

\Ft.per  ttec. 

Ftei. 

Src.-fl. 

SI 

4:« 

1.37 

t>.T»  , 

.592 

7(i 

390 

1..36 

5.42 

m^ 

(i*; 

.342 

1.13 

5.14 

:{86 

r.e. 

•m 

1.12 

5.12 

359 

m 

322 

0.90 

4.^ 

2S9 

Cvl 

316 

0.78 

4.82 

24^ 

110 

624 

2.94 

7.04 

1,83-1 

95 

478 

1.83 

5.96 

876 

94 

429 

2.04 

5.86 

875 

95 

467 

2.08 

5.98 

972 

16 

12 

1.58 

3.72 

19 

8 

4.1 

1.66 

3.56 

6.8 

o  Float  measurement. 
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Day.  Jan. 

1 6.8 

2 ^6.0 

3 f»^.4 

4 4.8 

5 4.7 

b 4.4 

7 4.4 

8 4..') 

9 4.7 

10 4.6 

11 4.5 

12 • 4.5 

13 6.1 

14 7.45 

15 5.9 

16 5.9 

17 4.4 

18 4.5 

19 6.45 

20 5.4 

21 6.8 

22 13.5 

23 8.0 

24 7.2 

25.. 6.7 

26 6.0 

27 . ..  5.9 

28 5.7 

29 5.6 

30 5.4 

31 5.8 

I 


Feb. 

Mar. 

Apr. 

May. 

June. 

July.  ' 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

7.0 

4.5 

5.2 

4.3 

a4.0 

3.6! 

3.6  ' 

3.6  1 

3.7 

3.6 

3.6 

6.5] 

4.4 

5.2 

4.3 

4.0 

3.; 

3.6 

3.6  1 

3.7 

3.6 

3.n 

0.2  1 

4.3 

5.2 

4.3 

3.9 

3.7 

3.6 

3.6 

3.7 

3.6 

3.(i 

6.0  > 

4.2 

5.1 

4.4 

5.4 

3.7 

3.6 

3.6 

3.7 

3.0 

3.6 

6.3  1 

4.4 

5.1 

4.3 

5.6 

3.7 

3.6  ' 

3.0 

3.7 

3.6 

3.b 

6.0 

4.4 

5.1 

4.3 

5.0 

3.7 

3.6 

3.C 

3.7 

3.6 

3.6 

5.8  1 

4.3 

5.0 

5.0 

4.2 

3.7 

3.6! 

3.6 

3.7 

3.6 

3.6 

5. 5 

4.3 

5.0 

5.2 

4.2 

3.7 

3.6  ' 

a  3. 6  1 

3.7 

3.6 

3.6 

5.1 

4.2 

5.1 

4.8 

4.1 

3.7 

3.6 

3.6 

3.7 

3.r. 

3  '. 

5.1 

4.2 

5.1 

4.6 

4.1 

3.7 

a3.6 

3.6  1 

3.7 

3.6 

3.6 

5.0 

4.2 

5.0 

4.4 

4.0 

3.7 

3.6 

3.6 

3.7 

3.6 

3.6 

4.9 

4.5 

5.0 

4.4 

4.0 

3.7 

3.6 

a3.6  1 

3.7 

3.6 

3.6 

4.8 

5.5 

5.0 

4.4 

3.9 

3.7 

3.6  1 

3.6 

3.7 

3.6 

3.6 

4.7 

6.5 

5.0 

4.4 

3.9 

3.7 

3.5 

3.6  1 

3.7 

3.6 

3.6 

4.6 

6.0 

5.1 

4.3 

3.9 

3.6 

3.5 

3.6 

a3.7 

3.6 

3.7 

4.9 

6.2 

5.2 

4.3 

3.9 

3.6 

3.5 

3.6 

3.7 

3.6 

3.8 

5. 1 

6.0 

5.2 

4.3 

3.9 

3.6 

3.5 

3.6  1 

3.7 

3.6 

3.8 

.5.4 

6.5 

5.1 

4.2 

3.8 

.3.6 

3.5 

"3.6  1 

3.7 

3.b 

3.8 

6.3 

b.8.5 

5.0 

4.2 

3.8 

3.5 

3.5  ' 

3.6 

3.7 

3.6 

3.8 

6.0 

6.1 

4.9 

4.2 

3.8 

3.5 

3.6 

3.6 

3.7 

3.6 

3.8 

5.9 

5.9 

4.9 

4.2 

3.8 

3.5 

.3.6  ' 

3.6  j 

3.6 

■  3.6 

3.7 

5.7 

5.8 

4.8 

4.1 

3.8 

3.5 

3.6 

3.6  ' 

3.6 

3.h 

3.7 

r..i 

5.8 

4.8 

1.1 

XH 

3.5 

3.6 

3.6 

3.6 

3.6 

3.7 

5.  7 

4.7 

1.1 

3.x 

3.6 

3.6 

3.6 

3.6 

3.6 

4.0 

5.0 

5.4 

4.6 

4.1 

3.7 

3.6 

3.6 

3.6 

3.6 

3.6 

4.1 

4.8 

5.0 

4.5 

4.0 

3.7 

3.6 

3.6 

3.6' 

3.6 

3.6 

3.9 

4.7 

5.8 

4.4 

4.0 

3.7 

^3.6 

3.6 

3.h 

3.6 

3.6 

:*.9 

4.6 

5.8 

4.3 

4.0 

3.7 

3.6 

3.6 

3.6 

3.6 

3.6 

n  3. 9 

7.5 

4.3 

4.0 

3.7 

3.0 

3.6 

3.6  ' 

3.6 

3.6 

3.8 



5.8 

14.3 

4.0 

3.6 

3.6 

3.6 

3.6  1 

3.6 

a3.6 

3.8 

5.5 



4.0 

3.6 

3.-' 
i 

^       ' 

3.6 

3.7 

o 

Interp< 

Jlated 
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Station  rating  table  for  Puta  Creek  near  Gtumoc,  Ccd.,  from  January  1  to  December  SI,  1905. 


ilft. 

Discharge. 

1     Feet. 

Discharge. , 
Second-feet. 

Gage 
height. 

Discharge. 

hel^. 

Dischai^p^ 

^eet. 

Second-feet. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

3.50 

4 

5.00 

310 

6.50 

1,360 

9.00 

5,000 

3.60 

10 

5.10 

350 

6.60 

1,450 

9.20 

5,400 

3.70 

18 

5.20 

395 

6.70 

1.545 

9.40 

5,800 

3.80 

28 

5.30 

445 

6.80 

1,640 

9.60 

6,230 

3.90 

42 

5.40 

500 

6.90 

1,740 

9.80 

6,690 

4.00 

58- 

5.50 

560 

7.00 

1.840 

10.  eo 

7,150 

4.10 

75 

5.60 

625 

7.20 

2,060 

1      10.50 

8.30D 

4.20 

93 

5.70 

695 

7.40 

2,290 

11.00 

9,450 

4.30 

112 

5.80 

770 

7.60 

2,540 

1       11.50 

10,600 

4.40 

133 

5.90 

F50 

7.80 

2,820 

12.00 

11,800 

4.50 

156 

6.00 

930 

8.00 

3,130 

12.50 

13.000 

4.60 

181 

6.10 

1,010 

8.20 

3,460 

13.00 

14,200 

4.70 

208 

6.20 

1,095 

8.40 

3,810 

14.00 

16,700 

4.80 

238 

6.30 

1,180 

8.60 

4,200 

4.90 

272 

6.40 

1,270 

8.80 

4.600 

1 

Note.— The  above  table  is  based  on  17  discharge  measurements  made  dming  1904-5.  It  is  wcM 
defined  between  gage  heights  3.5  feet  and  7  feet.  Above  7  feet  the  table  depends  on  2  measurements  at 
12  feet  and  13.7  feet.    Above  9  feet  the  table  is  the  same  as  for  1904. 

Estimated  monthly  discharge  of  Puta  Creek  near  Guenoc,  Cal.y  for  1905. 
[Drainage  area,  91  square  miles.] 


Month. 


January 

February . . 

March , 

April , 

May 

.Juno , 

July 

August 

September. 

October 

November. 
December. . 


The  vcar. 


Discharge  in  seconc 

1-feet. 
Mean. 

Totelin 
acre-feet. 

1              Runn 

Second-feet 

per  square 

mile. 

[iff. 

Maximum. 

Minimum. 

Depth 
in  inches. 

1.5. 450 

133 

1,.344 

82,640 

14.77 

17.03 

1,840 

181 

619 

34.380 

6.80 

7.08 

1,690 

93 

630 

38,740 

6.92 

7.98 

39.') 

112 

288 

17,140 

3.16 

3.53 

39.'-) 

^ 

130 

7,379 

1.32 

1.52 

02.5 

10 

8.').0 

5,058 

.934 

1.04 

18 

4 

12.4 

762 

.136 

.157 

10 

4 

8.8 

541 

.097 

.112 

10 

10 

10.0 

.595 

.110 

.123 

18 

10 

15.2 

935 

.167 

.192 

10 

10 

10.0 

595 

.110 

.123 

75 

10 

22.1 

1,359 

.243 

.280 

15,450 

4 

264 

190,100 

2.90 

39.17 

PITTA  CREEK  AT  WnTTERS,  CAL. 

This  station  was  established  September  26,  1905,  by  R.  S.  Ilawley.  It  is  located  about 
4/50  feet  below  the  Southern  Pacific  Railroad  bridge  and  about  800  feet  southeast  of  the 
depot  at  Winters,  Cal. 

The  channel  is  straight  for  alx)ut  5(X)  feet  alcove  and  700  feet  below  the  cable  section. 
The  bed  of  the  stream  is  composi'd  of  coarse  gravel  and  is  liable  to  some  change  at  very 
high  stages,  but  at  ordinary  stages  it  is  not  subject  to  much  change.  The  current  is  slug- 
gish at  low  water,  but  is  swift  during  flood  stages.  There  is  a  growth  of  willows  and  cot- 
tonwiHuls  with  wild  grapevines  along  the  banks,  but  the  main  portion  of  the  channel  iscle^ir. 
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At  very  high  flood  stages  the  water  spreads  out  over  the  left  bank  for  about  150  feet,  reach- 
ing nearly  to  the  foot  of  the  left  cable  support.  At  ordinary  stages,  however,  the  water 
remains  within  the  high  banks. 

Measurements  are  made  during  low  water  by  wading  at  a  point  about  400  feet  above  the 
bridge,  but  for  higher  stages  a  cable  and  car  are  used.  The  cable  has  a  span  of  280  feet. 
For  float  measurements,  a  course  250  feet  long  has  been  marked  off  by  setting  posts  painted 
white,  250  feet  above  and  parallel  with  the  cable.  Floats  can  be  dropped  from  the  railroad 
bridge  above  and  timed  from  these  posts  to  the  cable.  The  initial  point  of  soundings  is  a 
bolt  in  the  trunk  of  the  oak  tree  to  which  the  cable  is  fastened  on  the  right  bank. 

The  gage  consists  of  a  series  of  timbers  painted  white  and  located  under  the  cable.  The 
first  or  low-water  section  is  on  the  right  bank,  and  is  nailed  vertically  to  the  trunk  of  a  Cot- 
tonwood tree.  It  has  a  range  of  about  6  feet.  The  second  section  is  on  the  left  bank  and 
is  nailed  vertically  to  the  stump  of  a  cottonwood  tree.  The  third  section  is  an  inclined  rod 
anchored  on  the  left  bank  with  posts.  The  fourth  section  is  on  an  eucalyptus  tree  on  top  of 
left  bank.  During  1905  the  gage  was  read  once  each  day  by  Roy  Wyatt.  Bench  marks 
were  established  as  follows:  (1)  A  standard  United  States  Geological  Survey  bench  mark, 
located  150  feet  south  of  the  depot.  Its  elevation  as  marked  on  the  copper  plate  is  131  feet, 
39.23  feet  above  the  datum  of  the  gage.  (2)  A  square-headed  bolt  in  concrete,  3  feet 
south  of  the  left  cable  support;  elevation,  37.27  feet  above  the  datum  of  the  gage. 


Date. 


Discharge  meamirements  ofPuta  Creek  at  Winters,  Cal.,  in  1906. 
Hydrographer. 


September  12 . .    W.  B.  Clapp. 
Septemlcr  26 . .    Hawley  and  Lee. 
November  l."».  .    R.  S.  Hawley 


Width. 


Fet. 
16 
16 
16 


Area  of 
section. 


8.0 
8.8 
8.8 


Mean 
velocity. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Ft.  per  sec. 
1.09 

Sec.-ft. 
8.7 

.97 
1.33 

4.39 
4.42 

8.5 
11.7 

Daily  gage  height,  in  feet,  ofPuta  Creek  at  Winters,  Cal.,  for  1906. 


Day. 
1 

Sept. 

9 

z 

4 

5 

6 

y. 

9. 
10. 
II. 
12. 
13. 
14. 


j 
Oct.       Nov.       Dec. 


4.4 

4.6 

17 

4.4 

4.65 

18 

4.6 

19 

4.6 

20 

4.6 

21 

4.6 

22 

^..-iS 

Ixi 

4.  .'>.'> 

24 

4.55 

25 

4.5 

26 

4.5 

27 

4.4.'i 

*:.  5 

28 

4.4.5 

4..W 

29 

4.45 

4.5.5 

,10 

4.4.5 

4.5.5 

31 

4.45 

4.55 

Day.             '   Sept. 

1 
I 

'  

Oct. 


:::::::::::::::::::::::: 





4.4 
4.4 
4.4 
4.45 
4.4 

.- 



Nov.   !   Dec. 


4.4 

4.45 

4.55 

4.4 

4.45 

4.6 

4.45 

4.6 

4.45 

4.6 

4.45 

4.6 

4.45 

4.6 

4.5 

4.6 

4.5 

4.6 

4.5 

4.6 

4.5 

4.6 

4.5 

4.6 

4.5 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 
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SAN  JOAQUIN  RIVER. 

DKSCRIPTIOV    OF    RIVER. 

San  Joaquin  River  is  divided  into  two  distinct  parts.  The  valley  portion  forms  the 
central  dminage  line  of  San  Joaquin  Valley,  and  during  the  spring  is  navigable  for  100 
miles  or  more.  Stanislaus,  Tuolumne,  Merced,  and  Kings  rivers  are  the  largest  streams 
in  this  portion  of  the  drainage  basin.  The  waters  of  Kings,  Kaweah,  Tule,  and  Kern 
rivers,  which  are  located  in  the  portion  of  San  Joaquin  Valley  lying  to  the  south  and  east 
of  Fresno,  although  forming  a  portion  of  the  drainage  of  San  Joaquin  River,  seldom  reach 
this  stream.  Their  entire  flow,  except  in  extreme  flood,  is  diverted  and  used  for  irrigation 
at  points  where  they  emerge  from  the  foothills.  The  valley  is  fertile  and  almost  destitute 
of  timber.  The  mountainous  portion  of  the  stream  drains  the  western  slope  of  the  Sierra 
Nevada  between  the  Merced  River  on  the  north  and  Kings  River  on  the  south,  the  crest  of 
its  divide  reaching  an  elevation  of  13,000  feet  in  Mount  Lyell  and  an  elevation  of  14,000 
feet  in  Mount  Goddard.  There  are  numerous  tributaries  in  this  portion  of  the  drainage 
basin,  many  of  which  have  their  source  in  the  high  elevations.  The  formation  is  of  granite, 
which  in  the  upper  reache^s  is  bare  and  sharply  marked  by  glacial  action.  The  middle 
reaches  of  the  basin  are  well  limbered,  the  timber  diminishing  on  the  lower  foothills,  which 
have  a  cx)vering  of  brush  and  grass.  The  precipitation  takes  the  form  of  snow  on  the 
higher  elevations.  The  fall  of  the  river  is  rapid,  with  many  favorable  locations  for  power 
development.  There  are  numerous  lakes  in  the  upper  reaches  of  the  basin.  A  storage 
reservoir  has  been  constructed  on  North  Fork,  which  will  tend  to  further  regulate  the  flow 
of  the  river. 

S.VN  .TOAQITIN   RIVER  AT  IIERNDON,  CAL,. 

The  gage  rod  at  this  station  was  established  by  the  enginwring  department  of  the  South- 
em  Pacific  Ilailmad  Company  in  1879.  The  old  trestle  bridge  was  torn  down  by  the  rail- 
road company  during  1899  and  a  new  in)n  structure  was  erect<»d  in  it,s  place.  A  new  gage 
rod,  set  to  the  datum  of  the  old  gage,  was  bolted  to  the  western  side  of  the  central  concrete 
pier.  The  bench  mark  is  a  nail  in  a  post  at  the  south  end  of  the  bridge  on  the  west  side,  0.2 
foot  above  the  ground,  and  marked  "  B.  M."  It  is  at  an  elevation  of  24.12  feet  above  gage 
datum. 

The  channel  for  some  distance  aljove  and  below  the  bridge  is  straight,  and  the  wat^r  has 
a  uniform  vel(X*ity.  The  right  bank  is  high,  rocky,  and  steep.  The  bed  of  the  stream  is 
composed  of  small  gravel  and  shifting  sand.  Because  of  the  continual  changes  in  the  cross 
section,  which  were  increased  by  a  side  channel  breaking  through  the  gravel  pit^s  on  the 
left  bank  of  the  river  just  alx)ve  the  gaging  station,  meter  measurements  were  discontin- 
ued at  this  station  at  the  end  of  1901. 

The  river  stage  record  for  1905  has  been  fumi.shed  by  William  Hood,  chief  engineer  of  tlie 
Southern  Pacific  Railroad  Company.     G.  G.  Nelson  was  the  obeerver. 
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Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nod.  81, 85, 
100,  and  134  of  the  United  States  Geological  Survey. 

Daily  gage  height^  infeety  of  San  Joaquin  Hiver  at  Hemdon^  Col.,  for  1905^. 


Day. 

Jan. 
3.5 

■ 
Fob.  „ 

Mar. 

Apr. 

May. 

7.0 

J  line. 
6.75 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Pec. 

1 

3.0 

3.9 

4.5 

6.1 

3.5 

3.15 

2.5 

>     2.4 

•2.6 

2 

3.5 

3.15 

4.1 

4.5 

6.75 

6.6 

6.0 

3.5 

3.1 

2.5 

2.4 

2.65 

3 

3.3 

4.6 

4.25 

4.5 

6.6 

6.6 

5.75 

3.5 

3.0 

2.5 

2.4 

2.65 

4 

3.2.'> 

4.4 

4.25 

4.5 

6.0 

6.75 

6.0 

3.5 

3.0 

2.5^ 

2.4 

2.6 

5 

3.15 

4.3 

4.25 

5.0 

5.5 

6.75 

6.0 

3.5 

2.9 

2.5 

2.4 

2.6 

6 

3.15 
3.15 

4.75 
4.5 

4.15 
4.15 

5.25 
5.3 

5.5 
5.a5 

6.4 
6.3 

5.75 
5.5 

3.5 
3.4 

2.75 
2.75 

2.5 
2.5 

2.4 
2. '4 

2  6 

7 

2:6 

8 

3.15 
3.1 

4.0 
3.75 

4.25 
4.3 

5.5 
6.65 

5.65 
6.0 

7.15 
7.4 

5.3 
5.3 

3.4 
3.4 

2.75 
2.75 

2.5 
2.5 

2.4 
2.4 

'   2.6 

9 

2.5 

10 

3.1 
3.1 

3.5 
3.5 

4.3 

4.5 

5. 75 
5.5 

5.5 
5.5 

7.4 
7.5 

5.2 
5.15 

3.4 
3.4 

2.75 
2.75 

2.5 
2.6 

2.-4 
2/4 

2.6 

11 

2.5 

12 

3.1 
3.1 
3.1 
3.1 
3.3 

3.5 
3.4 
3.3 
3.3 
3.25 

4.5 

4.5 

7.15 

5.5 

5.0 

5.5 

5.3 

4.75 

4.7 

5.1 

5.5 
5.5 
5.5 
6.0 
7.0 

8.3 
8.75 
8.0 
8.0 
7.75 

5.1 

5.0 

4.75 

4.75 

4.65 

3.3 
3.3 
3.3 
3.3 
3.25 

2.75 
2.75 
2.65 
2.65 
2.65 

2.5 
2.5 
2,5 
2.5 
2.5 

2.4 
2.4 
2.4 
2.4 
2.4 

2v5 

13 

2.5 

14 

2.5 

15 

2  5 

16 

15 

17 

3. 15 

3.15 

5.0 

5.25 

8.5 

8.0 

4.65 

3.25 

2.6.5 

2.5 

2.4 

2.5 

18 

3.1 
3.0 
3.0 
3.0 
3.0 
3.0 

3.15 
3. 15 
3.15 
3.15 
3.15 
3.15 

5.0 
5.0 
6.5 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
4.75 
5.0 
5.0 

8.75 

9.65 

8.25 

8.6 

8.25 

8.3 

8.25 

8.75 

8.3 

7.75 

8.0 

7.5 

4.65 

4.65 

4.5 

4.5 

4.5 

4.5 

3.25 
3.25 
8.25 
3.25 
3.25 
3.15 

2.65 
2.65 
2.65 
2.65 
2.65 
2.65 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.-4 
2.H 
2.4 
>     2.4 
2.4 
2.-4 

2.5 

19 

2.5 

20 

'    2.6 

21                   ...   . 

2  75 

22                 .     .. 

.2. 75 

23 

2.75 

24 

3.0 

3.15 

5.0 

5.0 

8.1 

7. 15 

4.3 

3.15 

2.6 

2.4 

2.4 

2.75 

25 

3.0 

3.15 

5.0 

5.0 

8.2.5 

6.5 

4.3 

3.15 

2.6 

2.4 

2.4 

2.75 

26.            

3.0 
3.0 
3.0 

3.15 
3.15 
3.15 

5.0 
5.25 
5.0 

5.5 
5.5 
6.0 

8.5 
8.3 
7.65 

6.65 
6.5 
6.5 

4.3 

4.25 

4.0 

3.15 
3.15 
3.15 

2.6 
2.6 
2.6 

2.4 
2.4 
2.4 

2.4 
2.4 

2.4 

2.75 

27 

2.75 

28 

2.75 

29 

3.0 

5.0- 

6.0 

7.65 

6.5 

3.75 

3.15 

2.6 

2.4 

2.4 

2.75 

30 

3.0 

4.75 

6.15 

6.6 

6.6 

3.6 

3.15 

2.6 

2.4 

2.4 

2.75 

31 

3.0 

4.7 

6. 75 

3.6 

3.15 

2.4 

2.6 

2.65 

Note,  — Gagi^  heights  reduced  to  feet  and  tenths  from  feet  and  inches  as  f  uml.shod  by  Southern  Pacific 
Railroad  Company. 

MISCELLANEOUS   MEASUREMENTS  IN  SAN  JOAQUIN  RIVER  DRAINAGE 

BASIN. 

Pitman  Creek. — This  stream  is  tributary  to  the  San  Joaquin  River  through  Big  Creek 
An  estimate  was  made  of  the  discharge  below  the  mouth  of  Tamarack  Creek  on  Septem- 
ber 2,  1905,  by  R.  S.  Hawley. 

Discharge,  1.5  second-feet. 

HoTiu  Camp  Creek. — This  stream  is  tributary  to  the  San  Joaquin  River  through  Big  Creek, 
which  it  enters  at  Home  Camp  meadow.  A  measurement  was  made  on  this  cfeek  on  Sep- 
tember 2,  1905,  100  feet  above  its  mouth,  by  R.  S.  Hawley. 

Width,  3.0  feet;  area,  0.8  square  foot;  mean  velocity,  1.12  feet  per  second;  discharge, 
0.90  second-foot. 

Big  Creek. — This  stream  is  tributary  to  San  Joaquin  River  from  the  east.  A  inoasurc- 
nient  was  made  100  feet  above  the  mouth  of  Home  Camp  Creek  on  September  2,  1905,  by 
R.  S.  Hawley. 
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186  STREAM   MEASUREMENTS   IN    1905,  PART    XHI. 

Width,  4.5  feet;  area,  1.9  square  feet;  mean  velocity,  2.53  feet  per  second;  discharge,  4.8 
second-feet. 

Discharge  below  the  mouth  of  Home  Camp  Creek  was  5.7  second-feet. 

Small  Creek. — This  is  a  small  creek  which  enters  the  South  Fork  of  the  San  Joaquin  from 
the  south  at  Mono  crossing.  A  measurement  was  made  at  the  Mono  trail  crossing  about 
1,000  feet  above  its^iiouth  on  September  4,  1905,  by  R.  S.  Hawley. 

Width,  2.8  feet;  area,  1.1  square  feet;  mean  velocity,  1.18  feet  per  second;  discharge, 
1.3  second-feet. 

South  Fork  of  San  Joaquin  River. — ^This  is  the  principal  tributary  of  the  San  Joaquin 
River  from  the  south.  A  measurement  was  made  September  4, 1905,  at  the  Mono  croasing 
by  R.  S.  Hawley. 

Width,  60  feet;  area,  94  square  feet;  mean  velocity,  1.11  feet  per  second;  dischaige,  104 
second-feet. 

Mono  Creek. — This  stream  is  tributary  to  South  Fork  of  San  Joaquin  River  from  the  east. 
A  measurement  was  made  at  the  Mono  Trail  crossing,  about  2  miles  above  its  mouth,  on 
September  4,  1905,  by  R.  S.  Hawley. 

Width,  44.5  feet;  area,  37  square  feet;  mean  velocity,  1.17  feet  per  second;  dischaige, 
43  second-feet. 

Fish  Creek. — This  stream  is  the  principal  tributary  of  the  Middle  Fork  of  the  San  Joaquin 
from  the  south  about  10  miles  above  the  junction  of  the  Middle  and  South  forks.  A  measure- 
ment was  made  on  September  6, 1905,  at  the  trail  crossing,  about  3  miles  above  its  mouth, 
by  R.  S.  Hawley. 

Width,  29  feet;  area,  36  square  feet;  mean  velocity,  1.42  feet  per  second;  dischaige,  51 
second-feet. 

Middle  Fork  of  San  Joaquin  River. — ^This  stream  drains  the  northeastern  portion  of  the 
San  Joaquin  watershed.  A  measurement  was  made  on  September  6,  1905,  at  the  Devils 
Poet  Pile  at  the  trail  crossing  by  R.  S.  Hawley. 

Width,  42  feet;  area,  41  square  feet;  mean  velocity,  0.90  foot  per  second;  dischaige,  37 
second-feet. 

Reds  Creek. — This  stream  enters  Middle  Fork  of  San  Joaquin  River  one-half  mile  bek)w 
the  Devils  Post  Pile.  A  measurement  was  made  September  6,  1905,  at  the  Mammoth  trail 
crossing,  one-fourth  mile  above  its  mouth,  by  R.  S.  Hawley. 

Width,  9  feet;  area,  4.2  square  feet;  mean  velocity,  0.93  foot  per  second;  discharge,  3.9 
second-feet. 

Kijig  Creek. — This  stream  enters  Middle  Fork  of  San  Joaquin  River  near  Rainbow  Falls. 
An  estimate  was  made  of  the  discharge  one  mile  above  its  mouth,  at  Mammoth  trail  crossing, 
on  September  7,  1905,  by  R.  S.  Hawley. 

Discharge,  3.5  second-feet. 

Mugler  Creek. — This  stream  enters  the  San  Joaquin  River  from  the  north.  On  September 
7,  1905,  an  estimate  of  the  discharge  was  made  at  the  trail  crossing,  one-half  mile  below 
Mugler  Meadow,  by  R.  S.  Hawley. 

Discharge,  3.0  second-feet. 

Stevenson  Creek. — This  stream  enters  the  San  Joaquin  River  4  miles  northwest  of  Shaver 
post-oflSce.  A  measurement  was  made  one-fourth  mile  above  the  head  of  Shaver  Lake  on 
September  2,  1905,  by  R.  S.  Hawley. 

Width,  8  feet;  area,  3.2  square  feet;  mean  velocity,  1.22  feet  per  second;  discharge,  3.9 
second-feet.* 

North  Fork  of  the  San  Joaquin  River. — Tliis  stream  enters  the  San  Joaquin  River  4  miles 
below  the  junction  of  the  Middle  and  South  forks.  A  measurement  was  made  on  September 
7,  1905,  150  feet  below  the  bridge,  at  the  trail  crossing,  3  miles  above  its  mouth. 

Width,  31  feet;  area,  27  square  feet;  mean  velocity,  1.33  feet  per  second;  dischai^,  36 
second-feet. 
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North  Fork  of  Willow  Creek. — ^This  stream  enters  the  San  Joaquin  from  the  north.  A 
measurement  was  made  on  September  9,  1905,  at  "The  Pines,"  IJ  miles  above  reservoir 
dam,  by  R.  S.  Hawley. 

Width,  7  feet;  area,  3.6  square  feet;  mean  velocity,  1.19  feet  per  second;  discharge,  4.3 
second-feet. 

Sar^  Joaquin  River  at  the  San  Joaquin  poioer  house. — A  measurement  was  made  on  this 
stream  on  September  9,  1905,  one-lialf  mile  below  the  power  house,  by  R.  S.  Hawley.  This 
measurement  includes  practically  the  total  flow  from  the  whole  drainage  area  of  the  San 
Joaquin  River  about  this  point. 

Width,  148.5  feet;  area,  226  square  feet;  mean  velocity,  1.37  feet  per  second;  discharge, 
310  second-feet. 

KERN    RIVER   DRAINAGE    BASIN. 
DESO&IFTIOV  OF  BASIK. 

Kern  River  drains  2,345  square  miles  of  the  western  slope  of  the  Sierra  Nevada  at  its 
extreme  southern  limits.  This  drainage  basin  is  the  largest  of  any  stream  discharging  into 
the  San  Joaquin  Valley,  it  having  an  area  600  square  miles  greater  than  that  of  the  Kings 
River.  It  has  its  source  in  the  highest  elevations  of  the  Sierra  Nevada,  draining  the  western 
and  southern  slopes  of  Mount  W^hitncy  and  numerous  other  high  granite  peaks  grouped 
about  it,  which  reach  elevations  of  over  14,000  feet.  Its  general  direction  is  south  for  about 
65  miles  when  it  turns  and  flows  in  a  southwesterly  direction,  discharging  into  the  San 
Joaquin  Valley  east  of  Bakersfield,  Cal.  Extending,  as  it  does  in  its  upper  reaches,  for  some 
distance  parallel  with  the  Sierra  Nevada,  it  receiver  waters  not  only  from  the  main  crest  on 
the  east,  but  also  from  a  somewhat  lower  divide  on  the  west  behind  the  basinsof  the  Kaweah 
and  Tule  rivers.  It  has  numerous  tributaries,  the  principal  ones  entering  from  the  east, 
which  drain  the  higher  elevations  of  the  main  crest  of  the  Sierra  Nevada.  The  topography 
is  extremely  rough  and  broken  in  the  upper  reaches  of  this  basin,  becoming  less  rugged  in  the 
middle  portion  in  the  vicinity  of  Kemville,  where  there  is  quite  an  extensive  valley  with 
considerable  cultivated  land;  below  this  point  the  stream  enters  a  rough  canyon,  finally 
discharging  into  the  flat  country  of  the  San  Joaquin  Valley.  The  entire  flow,  except  during 
extreme  flood  stages,  is  diverted  and  used  for  irrigation  at  points  where  streams  emerge  from 
the  foothilb. 

The  formation  is  of  granite,  which,  above  the  10,000-foot  contour,  is  practically  bare  of 
timber  growth.  Between  elevations  of  3,000  and  10,000  feet  there  is  a  good  depth  of  soil, 
with  timber  and  brush  covering;  the  lower  reaches  have  a  light  covering  of  brush  and  grass. 

There  are  several  lakes  and  marshes  scattered  throughout  this  basin,  but  they  are  less 
numerous  than  in  the  basins  farther  to  the  north.  Several  power  plants  are  located  on  this 
stream,  none  of  which,  however,  receive  water  from  storage  reservoirs,  the  diversions  being 
made  from  the  natural  flow  of  the  river  and  again  retunied  to  the  river  channel.  The  pre- 
cipitation is  very  light  throughout  this  basin,  with  the  possible  exception  of  the  high  eleva- 
tions surrounding  Mount  Whitney,  where  the  snow  remains  through  the  summer  months. 

KERN  RIVER  NEAR  BAKERSFIELD,  CAL. 

This  station,  established  in  1893  by  Walter  James,  chief  enginecrof  the  Kern  County  Land 
Company,  is  located  at  what  is  known  as  "first  point  of  measurement,"  5  miles  above 
Bakersfield  and  at  the  mouth  of  the  canyon  of  the  river. 

Regular  meter  measurements  are  taken,  and  an  automatic  gage  records  daily  fluctuations 
of  the  river  heights.  A.  K.  Warren,  the  engineer  in  charge  of  this  work  for  the  Kem  County 
Land  Company,  attends  to  the  discharge  measurements  with  accuracy  and  precision  and 
furnishes  the  Geological  Survey  with  the  final  results. 
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Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85, 
10(),  and  134  of  the  United  States  Geological  Survey. 

Daily  discharge,  in  se^^ond-feet ,  of  Kern  River  near  Bakersfifld,  Col.,  for  19()o. 


Day. 


3. 
4. 

5. 
6. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
2'». 
26. 
27 
28, 
29 
30 
31 


Jaa 

Feb. 

Mar.    i 

1 

Apr. 

May. 

June. 

July. 

Aug. 

.Sept. 

Oct. 

Nov. 

Dw. 

280 

305 

435 

799 

1,700 

1,953 

1,520 

427 

•233 

•205 

2:« 

262 

28.') 

326 

458 

848 

1,713 

1.979 

1.422 

413 

229 

226 

227 

281 

272 

435 

480, 

934 

1,743 

1.932 

1..313 

403 

'224 

•227  1 

221 

27fi 

278 

486 

500 

997 

1,63;^ 

1,931 

l,22ti 

394 

'213 

•20S 

218 

•&> 

290 

517 

512 

1,047 

1,542 

1,919 

1,215 

376 

216 

196  1 

■215 

277 

281 

503 

530 

1,070 

1,517 

1.879 

1,218 

362 

215 

190, 

216 

■m 

269  1 

4.52 

545 

1,103 

1,453 

1,997 

1.171 

345 

217 

181   ] 

231 

267 

272 

3i»l 

503 

1,138 

1,531 

2.154 

1,157 

356 

•220 

175  1 

217 

275 

270 

364 

616 

1. 18.5 

1,461 

2,150 

1,115 

358 

218 

176 

225 

•rs 

276 

365 

609 

1.119 

1,418 

2^06J» 

.1,130 

3.51 

207 

186 

227 

•2S4 

280 

351 

613 

1,186 

1.367 

2.200 

1.125 

349 

202 

192 

'230 

3M 

272 

338 

631 

1,180 

1.300 

2.567 

1.092 

349 

•208 

19[) 

232 

27S 

266 

334 

78.5 

1.052 

1,298 

2.92;t 

1,0.38 

352 

•218 

206 

2:0 

2h5 

246 

317 

1.154 

971 

1,,317 

2,978 

958 

,3.52 

225 

•206 

22H 

■241 

r^-i 

317 

974 

952 

1.425 

3,039 

.SS6 

345 

•221 

•202 

22:? 

244 

•255 

361 

996 

991 

1.649 

2.933 

799 

3.38 

•218 

19t» 

2:m 

240 

260 

398 

1.14:1 

995 

1,949 

2.948 

748 

.327 

215 

•203 

24t» 

23S 

2«'>9 

434 

1,140 

-1,052 

2,  .312 

2.747 

717 

319 

215 

194 

'257 

246 

277 

417 

1.0(W 

1,121 

2. 3.59 

2.  .569 

665 

318 

•208 

]'.S 

2ti3 

■2.10 

273 

413 

1.3(H> 

1.0.5S 

2.. 528 

2.  .555 

628 

:)08 

•2<Xi 

215 

262 

m 

3a'> 

401 

1,073 

9*>2 

2.549 

2.547 

634 

286 

197 

•218 

247 

285 

32t» 

386 

^57 

IH>4 

2.625 

2,5.39 

597 

279 

194 

217 

243 

'272 

34.3 

;J90 

888 

«>20 

2,.Vi8 

2, 408 

578 

267 

195 

221 

23P 

'25:. 

311 

397 

871 

89.5 

2,412 

'     2,154 

.558 

269 

196 

•230 

'227 

233 

301 

410 

9(X) 

9:«i 

2.4.56 

1.8:15 

.557 

286 

•201 

2^26 

237 

221 

298 

420 

929 

l.o:« 

2.560 

1,690 

548 

285 

•204 

•218 

239 

'23& 

281 

4,3-2 

999 

1.070 

2, 598 

1,685 

536 

282 

214 

•217 

•253 

255 

276 

434 

978 

1,067 

2. 378 

1.617 

532 

271 

200 

221 

•259 

2fi2 

271 

919 

1.157 

2,120 

1,584 

520 

270 

205 

•2'22 

'263 

m 

276 

1.051 

•     1,451 

1,962 

1,.56;? 

488 

265 

•205 

224 

245 

•255 

284 



913 



1.930 

451 

250 

1 

•>26 

257 
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Estimated  monthly  discharrje  of  Kern  River  near  Bakersfield^  Col.,  for  1905. 
[Drainage  area,  2,.14.5  square  milcij.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum.  Minimum. 


343 

246 

517 

305 

1,309 

435 

1,451 

799 

2,625 

1,298 

.3,039 

1,.563 

1.520 

4.51 

427 

2.'iO 

'233 

194 

230 

175 

263 

215 

285 

221 

3,039 


id-feet. 

Total  in 
acre-feet. 

Run-off. 

,      Mean. 

Second-feet      p,     ^j^ 

281 

17,280 

0. 120              0. 138 

396 

21,990 

.169 

.176 

j               823 

50,600 

..^51 

.4a5 

1,043 

62,060 

.445 

.496 

1,915 

117,800 

.817 

.942 

2,235 

133,000 

.953 

1.06 

876 

.53,860 

..374 

.4.31 

.327 

20, 1 10 

.  l.'W 

.160 

211 

12,  .560 

.090                .100 

207 

12,730 

.088                .101 

236 

14,040 

.101                .113 

261 

16,050 

.111  1             .128 

734 

532,100 

.313 

4.25 

TUI.E  HI\  EH  l>irAINA<JK    BASIN. 
DE80BIPTI0N  OF  BASIK. 

Tule  River  rises  in  the  Sierra  Nevada,  and  drains  the  country  between  the  Kaweah 
River  on  the  north  and  the  Kern  River  on  the  south  and  east.  Its  drainage  area  is  much 
less  than  that  of  the  Kaweah  River,  ahhough  of  the  same  general  character.  It  has  numer- 
ous small  tributaries,  few  of  which  have  their  source  at  elevations  above  8,000  feet.  Its 
drainage  basin  does  not  exU^'nd  back  to  the  main  divide,  being  cut  off  by  the  Kern  River, 
whicii  reaches  to  the  north  and  drains  the  higher  portion  of  Sierra  Nevada  to  the  east  of 
Tule  River.  Tliere  is  good  timber  and  brush  covering  on  the  higher  and  middle  elevations, 
w^ith  grass  and  scattering  timl>er  on  the  lower  elevations,  where  the  soil  is  extensively  culti- 
vated. Below  the  gaging  station  the  water  is  diverted  by  several  canals  and  used  for  the 
irrigation  of  land  in  the  vicinity  of  Portersville,  which  is  especially  adapted  for  the  raising  of  . 
citrus  fniits,  such  as  oranges  and  lemons.  During  the  flood  period  the  water  discharges 
through  an  old  channel,  and  either  sinks  in  the  sand  or  finds  its  way  to  the  old  bed  of  Tulare 
Lake. 

The  mean  precipitation  in  this  watershed  is  probably  not  more  than  20  inches,  and  falls 
principally  in  the  form  of  rain. 

TULE  RIVER  NEAR  PORTERSVILLE,  OAL. 

This  station  was  established  April  8,  1901.     It  is  located  about  8  miles  east  of  Porters- 
ville near  the  McFarland  ranch,  100  feet  Ix^low  wagon  bridge  and  about  1  mile  above  the 
mouth  of  the  South  Fork  of  Tule  River. 

Tlie  channel  is  straight  for  200  feet  above  and  below  the  cable  section.  The  right  bank  is 
high  and  not  subject  to  overflow.  The  left  bank  is  subject  to  overflow  at  flood  stages.  The 
bed  of  the  stream  is  composed  of  gravel,  with  some  large  rocks,  but  is  not  subject  to  much 
change. 

Discharge  measurements  during  medium  and  high  water  are  made  from  a  car  and  cable; 
at  low  water  measurements  are  made  by  wading. 

The  gage  is  a  staff  in  two  sections  on  the  right  bank  under  the  cable  The  lower  section  is" 
inclined  and  fastened  to  posts  .set  in  the  ground.  The  higher  section  is  vertical  and  nailed 
to  the  tree  through  which  the  cable  passes.     During  1905  the  gage  was  read  by  Adah 
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McFarland.  Bench  marks  were  established  as  follows:  (1)  A  cross  on  the  top  of  a  bowlder 
on  the  right  bank  of  the  river  between  the  cable  and  the  bridge;  elevation,  13.10  feet.  (2) 
A  point  marked  with  white  paint  on  a  dark  granite  bowlder  55  feet  south  of  the  rock  pier  of 
the  bridge;  elevation,  10.05  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85. 
100,  and  134  of  the  United  States  Geological  Survey. 

Discharge  measurements  of  Tide  River  near  PortersmUe,  Cal.f  in  1905. 


Date. 


Hydrographer. 


Width. 


March  22 j  F.  R.  8.  Buttcmer. 

May  19 j  R.  S.  Hawley 

June  13 i do 

July  26 ' do 

September  18.. j  C.  H.  Lee 

September  26 . .   Clapp  and  Ilollcy . . 
October  25 Hawley  and  Lee 


Feet: 
71 
77 
69 
3.3 
26 
24 
30 


Area  of 
section. 

Mean      1 
velocity. 

hc'l^t. 

Diii- 
charpp. 

Sq.ft. 

Ft.perMec} 

Feet. 

Ser.-ft. 

107 

2.05  i 

2.50 

219 

152 

2.34  j 

3.00 

355 

97 

L68' 

2.27 

163 

26 

.96  ' 

L16 

25 

17 

.58  1 

.92 

10 

16 

.50 

.91 

8.0 

22 

.70  1 

l.IO 

15.5 

DaUy  gage  heigfU^  in  feet,  of  Tide  River  near  PortersuUley  Col. ^  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

IHC 

J 

1.7 

1.45 
2.30 

1.7 
1.7 

2.3 
2.4 

2.5 
3.0 

2.55 
2.55 

1.7 
1.7 

LOS 
1.05 

0.9 
.9 

1.1 
1.05 

•  1 

1.9 

2 

..      1.7 

1.85 

3 

1.65 

2.0 
2.0 

1.75 
1.75 

2.5 
2.6 

2.9 

2.8 

2.5 
2.45 

1.65 
1.6 

1.05 
1.05 

.9 
.9 

1.05 
LO 

1.1 
1.1 

1  83 

4 

..'     1.6 

l.S 

6 

..|     1.6 

1.9 

1.75 

2.55 

2.5 

2.45 

1.55 

1.05 

.9 

1.0 

1.1 

1.8 

6 

..1     1.6 

1.8 

1.8 

2.5.5 

2.5 

2.4.5 

L5 

1.0 

.9 

LO 

LI 

1.8 

7 

.J     1.55 

1.75 

1.8 

2. 5.''. 

3.05 

2.4 

1.4.5 

1.0 

.9 

LO 

1.1 

1.8 

8 

.J     1.5.5 

1.7 

1.8 

2.5 

3.2 

2.35 

1.4 

LO 

.9 

LO 

1.15 

1  S 

9 

..1     1.5 

1.6.5 

1.75 

2.5 

2.95 

2.  ,35 

1.4 

LO 

.9 

1.05 

1.15 

1.8 

10 

..'     L5 

1.6 

1.75 

2.4 

2.85 

2.3 

1.4 

LO 

.95 

1.05 

1.15 

1.8 

11 

.J     1.5 

1.6 

1.7 

2.3.5 

2.8 

2.3 

1.4 

LO 

.95 

LO 

1.15 

l.S 

12 

..I     1.45 

1.6 

1.75 

2.3 

2.75 

2.4 

1.35 

.95 

.95 

1.0 

1. 15 

l.N 

13 

..'     L4r. 

1.6 

3.1 

2.-3.5 

2.7 

2.35 

1..^5 

.a5 

.9.5 

.95 

1.15 

LS 

14 

..       1.4 

1.0 

2.8 

2..^5 

2.9 

2.3 

1.3 

.95 

1.0 

1.0 

1.15 

l.S 

15 

1.4 

1.7 

2.6 

2.4 

3.0 

2.2.5 

1.3 

.95 

.95 

LO 

1.2 

1.8 

16 

..!     1.4 

1.75 

3.0 

2..^5 

3.2 

2.2.5 

1.3 

.95 

.95 

LO 

1.2 

1.8 

17 

..      1.4 

1.75 

3.0 

2.3 

3.3 

2.1 

1.25 

.95 

.«> 

1.0 

1.3 

LS 

18 

..|     1.4 

1.8 

2.9 

2.3 

3.1 

2.0 

1.25 

.95 

.95 

1.0 

1.3 

1.9 

19 

..      1.4 

1.8 

4.1 

2.5 

3.0 

L9.5 

1.2 

.95 

.95 

LO 

1.3 

1.9 

20..   

..      1.4 

1.75 

3.7 

2. 45 

3.0 

1.9 

1.2 

.95 

.95 

LO 

L7 

1.9 

21 

...      1.6 

1.75 

.3.5 

2.45 

2.a5 

1.8.5 

1.2 

.95 

.95 

LO 

1.7 

1.9 

22 

...,     1.6 

1.75 

3.1 

2.4 

2.8 

1.8 

1.15 

.95 

.95 

LO 

i.as 

l.D 

23 

...      1.5 

1.7 

2.8 

2.4 

2.7 

1.8 

1.15 

.95 

.95 

LO 

1.65 

1.9 

24 

...|     1.5 

1.7 

2.5 

2.  .3.5 

2. 75 

1.8 

1.1 

.95 

.95 

1.0 

1.65 

LS3 

25 

...      1.5 

1.7 

2.3 

2.4 

2.8 

1.9 

1.1 

.95 

.95 

LO 

1.6 

L85 

26 

...      1.5 

1.7 
1.7 

2.3 
2.3 

2.4 
2.45 

2.8 
2.8 

1.8.5 
1.85 

1.15 
1.1 

.95 
.95 

.95 
.95 

LO 
LO 

L6 
2.1     1 

1.9 

27 

...'     1.5 

2.0 

28 

..'     1.5 

1.7 

2.2.-) 

2.5 

2.75 

1.8 

1.1 

.9 

LO 

LO 

1.95 

2.0 

29 

..      1.5 

2.9 

2.6 

2.7 

1.8 

1.15 

.9 

LO 

LO 

1.85' 

2.1 

30 

..'     1.45 

2.4 

2.7 

2.a5 

1.75 

i.a5 

.9 

1.0 

LOS 

1.9     1 

2-1 

31 

..      1.4 

. 

2.3 



2.6 



i.a5 

.9 

,  1.05 

2.1 
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Station  rating  table  for  TuU  River  near  PortersmUe,  Col.,  from  January  1  to  December  31, 

1906, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

hei^t. 

Discharge. 

Feet. 
0.90 

Second-feet. 
7 

Feet. 

1.80 

Second-feet. 
82 

Feet. 
2.70 

Second-feet. 
270 

Feet. 
3.60 

Second-feet. 
581 

1.00 

12 

1.00 

08 

2.80 

297 

3.70 

626 

1.10 

18 

2.00 

115 

2.90 

325 

3.80 

672 

1.20 

24 

2.10 

133 

3.00 

355 

3.90 

720 

1.30 

31 

2.20 

152 

3.10 

386 

4.00 

770 

1.40 

38 

2.30 

173 

3.20 

419 

4.10 

822 

1.50 

46 

2.40 

195 

3.30 

455 

l.fiO 

56 

2.50 

219 

3.40 

494 

1.70 

68 

2.60 

244 

3.50 

537 

Note.— The  above  table  is  based  on  seven  discharge  measurements  made  during  1905.    It  is  wcU 
defined  between  gage  heights  0.9  foot  and  3  feet. 

Estimated  monthly  discharge  of  Tide  River  near  PortersmUef  Cal.^for  1906. 
[Drainage  area,  437  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum 


173 
822 
270 
455 

232 

68 
15 
12 
18 
133 
133 


822 


Minimum. 


38 

42 

68 

173 

219 

76 

15 

7 

7 

8 

15 

82 


Mean. 


47.4 
75.9 

230 

205 

313 

146 
32.9 
0.8 
8.2 
12.6 
42.4 
94.2 


101 


Total  in 
acre-feet. 


2,014 

4,215 

14,140 

12,200 

19,250 

8,688 

2,023 

603 

488 

775 

2,523 

5,792 


73,610 


Run-off. 


Second-feet 

per  square 

mile. 


0.108 
.174 
.526 
.460 
.716 
.334 
.075 
.022 
.019 
.029 
.097 
.216 


.232 


Depth 
in  inches. 


0.124 
.181 
.606 
.523 
.826 
.373 
.066 
.025 
.021 
.083 
.106 
.249 


3.16 


MI80ELLAKS0TX8  MEASITREMEKTB  IN  TXTLE  RIVER  DRAINAOS  BASIV. 

South  ForJc  of  Tide  River  near  Success,  Cal. — ^The  following  measurementa  were  made  at 
a  point  one-half  mile  above  junction  of  South  Fork  with  Main  Tule  River. 

May  19:  Width,  28  feet;  area,  32  feet;  mean  velocity,  2.86  feet  per  second;  discharge, 
90  second-feet. 

September  26,  stream  dry. 

North  Fork  of  Tide  River  near  SpringmUe,  Cal. — A  measurement  was  made  September 
26  at  road  crossing  one-half  mile  above  junction  with  Middle  Fork  of  Kings  River. 

Water  standing  in  pools;  discharge,  00  second-feet. 

Middle  Fork  of  Tide  River  near  SpringiriUe,  Cal. — This  stream  is  the  principal  tributary 
of  Kaweah  River  and  furnishes  practically  all  the  water  of  this  river  during  low-water  flow. 
A  measurement  was  made  September  27  one-fourth  mile  above  clubhouse  and  2  miles 
above  the  town  of  Springville. 

Width,  33.5  feet;  area,  36  square  feet;  mean  velocity,  0.G4  foot  per  second;  discharge,  23 
second-feet. 
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Sovth  Fork  of  Middle  Fork  of  Tide  Riirr  near  SpringvUIe,  Cal. — This  strrani  is  a  tribu- 
tary to  Middle  Fork  of  Kaweah  River.  A  measurement  was  made  September  27  at  a  point 
100  feet  above  its  junction  with  Middle  Fork. 

Width,  8.4  feet;  area,  4.0  square  feet;  mean  velocity,  2.20  feet  per  second;  discharge, 
8.8  second-feet. 

North  Fork  of  Middle  Fork  ofTtde  Rix^er  near  SpringvUUy  Cal. — This  stream  is  tributary 
to  Middle  Fork  of  Kaweah  River.  A  measurement  was  made  September  27  100  feet  above 
its  junction  with  Middle  Fork. 

Width,  7.9  feet;  area,  5.9  square  feet;  mean  velocity,  2.19  feet  per  second;  discharge, 
12.9  second-feet. 

KAWEAH   RIVER  DRAINAGE  BASIN. 
DSSCKIPTIOK  OF  BASIK. 

Kaweah  River  drains  the  western  slope  of  the  Sierra  Nevada  between  the  basins  of  Kings 
River  on  the  north  and  Kern  and  Tule  rivers  on  the  south.  This  is  an  ftnport^nt  stream, 
but  its  watershed  is  only  about  one-third  that  of  Kings  River  and  is  much  leas  elevated 
and  snow  covered  than  those  of  the  King.^  and  Kern  rivers.  It  has  a  number  of 
tributaries  which  have  their  source  in  numerous  lakes  and  meadows  on  the  higher  ele- 
vations. Tlie  formation  is  of  granite  and  similar  in  every  way  to  that  in  the  Kings  River 
basin.  The  greater  part  of  the  area  of  619  square  mile.s  above  the  gaging  station  is  well 
covered  with  brush  and  timber.  In  this  basin  is  situated  the  Sequoia  National  Park,  where 
the  largest  grove  of  big  trees  {Sequoia  gigantta)  of  the  Sierra  Nevada  is  found.  This 
grove  is  known  as  the  ''Giant  Forest, "  and  is  one  of  the  many  points  of  interest  of  the  Sierra 
Nevadas.  There  are  two  power  plants  on  this  stream  owned  by  the  Mount  Whitney  Power 
Company,  which  divert  water  from  the  Middle  and  East  forks.  This  company  has  con- 
structed several  small  storage  reservoirs  on  the  upper  reaches  of  this  basin.  •  This  has  been 
done  by  building  low  dams  at  the  outlet  of  some  of  the  larger  lakes.  The  stored  water  is 
held  back  for  use  during  the  low-water  flow  of  the  stream, and  is  of  great  benefit  to  the  irri^ 
gators  in  the  valley  during  the  lat«  summer  months.  About  6  miles  below  the  gaging  sta- 
tion the  river  leaver  the  foothills  and  flows  across  San  Joaquin  V^aUey  in  a  general  south- 
westerly direction  to  the  old  bed  of  Tulare  Lake.  After  it  leaves  the  foothills  many  canals 
divert  water  for  the  purf>ose  of  irrigating  land  in  Tulare  County,  which  is  especially  adapted 
to  the  raising  of  fruits. 

Tlie  meafi  annual  precipitation  in  the  basin  above  the  gaging  station  is  from  20  to  40 
ificlies,  whicli  falls  in  the  fonn  of  snow  over  probably  one-half  the  area. 

KAWEAH  EIVER  BELOW  THREE  RIVEE8,  GAL. 

This  station  was  established  April  29,  1903,  by  W.  11.  Steams.  It  is  located  at  a  point 
three-fourths  of  n  mile  l>elow  the  confluence  of  the  North,  Middle,  and  South  forks.  It  is 
10  mile.s  from  the  Southern  Pacific  Railroad  station  at  Lemon  Cove,  Tulare  County,  Cal,, 
and  one-fourth  of  a  mile  west  of  the  wagon  road  from  Exet«r  to  Three  Rivers. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  The  current  is  swift  at 
high  stages,  but  sluggish  at  low  water.  There  are  rapids  about  400  feet  above  and  500  feet 
}>p1()W  tlie  cable.  The  right  bank  is  low  and  subject  to  overflow  at  high  stages.  The  left 
bank  is  high  enough  to  lx»  alxive  overflow.  There  are  willow  trees  along  the  water's  edge 
on  lx)th  banks,  and  a  line  of  willows,  sycamores,  and  cottonwoods  back  from  the  water's 
edge  on  the  loft  bank.  The  bed  of  the  stream  is  composed  of  sand,  gravel,  and  large  bowl- 
ders.    The  section  is  prol>ably  permanent. 

Discharge  measurements  are  made  from  a  c^ble  and  car.  The  initial  point  for  soundings 
is  a  sycamore  tree  on  the  left  bank  of  the  stream,  to  which  the  cable  is  fastened. 

The  low-water  gage  is  an  inclined  timl)er  on  the  left  bank.  The  high-wat«r  gage  is  a  tim- 
Ijer  securely  nailed  to  a  willow  tree  on  the  left  bank.  During  1905  the  gage  was  read  by 
J.  O.  Carter.  Bc*nch  marks  were  established  as  follows:  (1)  A  point  marked  ''B.  M."  with 
black  paint  on  a  large  r(x;k  10  feet  upstream  from  the  tree  to  which  the  c^ble  is  attached : 
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elevation,  13.95  feet.     (2)  A  point  on  rock  marked  with  white  paint  7  feet  upstre^im  from 
the  75-foot  mark  on  the  cable;  elevation,  15.89  feet.     Elevations  refer  to  the  datum  of  the 

Information  iii  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Survey-. 

Discharge  meusuremenfs  ofKawtak  River  below  Three  Rivers,  Cal.,  in  1900. 


Date. 


Ilydrographer. 


March  18. . . 
March  20... 

May  20 

June  14 

July  25 1 do 

September  17..    C.  II.  Leo 

October  24  «  . . .    TIawiey  and  Lee 


F.  R.  S.  Buttemer  . 

....do 

U.  S.  Hawley 

....do 


\  Width. 

I  Feet. 
157 
IGO 
175 
170 
140 
29 
56 


Area  of 
section. 


Mean 
velocity. 


Gaw? 
height . 


Dis- 
charge. 


Sq.fl. 

Ft.  per  fee. 

Feet. 

Sec.-ft. 

4f)4 

1.24 

5.94 

577 

526 

1..W 

6.26 

815 

M7 

2.70 

7.25 

1,746 

G.i3 

2.27 

7.00 

1,480 

306 

0.44 

4.83 

130 

4^1 

0.73 

4.2.5 

32 

61 

0.80 

4.30 

49 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


a  Section  400  feet  t>elow  cable. 
Daily  gage  height,  in  feet,  of  Kaweah  River  below  Three  Rivers,  Cal.,for  1905. 


Day. 


12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 


Jan.      Feb. 


4.9 

4.85 

4.8 

4.75 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.6 

4.7 

4.6 

4.6 

4.65 

4.7 

4.a5 

4.7 

4.7 

4.% 

4.9.5 

4.8 

4.8 

4.75 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 


4.9 

5.95 

5.4 

5.2 

5.b5 

5.2 

5.15 

5. 15 

5. 15 

5.0 

5.1 

5.0 

5. 1 

5.0 

5.0 

5.45 

5.a5 

5.65 

5.3 

5.2 

5.2 

5.15 

5.1 

5.15 

5.2 

5.2 

5.1 

5.4 


Mar. 


Apr.     May, 


5.8 

5.9 

6.0 

6.1 

6.2 

6.2 

6.3 

6.25 

6.25 

6.2 

6.15 

6.0 

6.0 

6.0 

6.1 

6.2 

6.2 

6.35 

6.3 

6.25 

6. 15 

6.15 

6.15 

6.2 

6.35 

6.3 

6.3.5 

6.5 


6.8 

6.7 

6.55 

6.4 

6.3 

6.4 

6.55 

6.6 

6.5 

6.3.5 

6.3 

b.3 

6.a5 

6.5.5 

6.9 

7.3 

7.4 

7.35 

7.4 

7.3 

7.45 

7.4 

7.3 

7.4 

7.5 

7.35 

7.1 

6.9 

6.75 

6.85 

6.% 


June.  I  July.     Aug.     .Sept 


7.05  I 

7.0  I 
7.0 
7.3  I 
6.8 
7.45 
7.a5 
6.95  I 

6.8  I 
7.a5 
7.15 
7.35 
7.2.5 
7.1. 
7.15  I 
7.15  I 

7.1  I 
7.0     I 

6.a5 

6.9  ' 
6.8 
6.7 
6.6 
6.4 
6.3(J  , 
6..ri 
6.0    ' 

6.2  I 
6.15 
6.15 


6.05 
6.0 

5.9  ! 
5.9  1 
5.8 

5.75  ' 
5.7 
.5.7    ! 

5.a5  I 

5.6    i 

5.5     I 

5.4 

5.3 

5.2.5  , 

5.2    I 

5.2 

.5.1 

5. 1     I 

5.0     ' 

5.0 

5.0 

4.95 

4.9 

4.9 

4.8L5 

4.85 

4.8 

4.7 

4.7 

4.7 


4.65 

4.65 

4.a5 

4.a5 

4.6 

4.6 

4.6 

4.. 5.5 

4.55 

4.. 55 

4.. 55 

4.55 

4.55 

4.6 

4.6 

4.6 

4.45 

4.4 

4.4 

4.a5 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.35 

4.3 

4.3 

4.25 


4.3 

4.3 

4.2 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.2 

4.25 

4.2.5 

4.25 

4.2.5 

4.2.5 

4.25 

4.2 

4.2.5 

4.2 

4.2.5 

4.25 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.4 

4.45 


Oct.   !  Nov. 


4.3 

4.25 

4.25 

4.2.5 

4.3 

4.25 

4.3 
4.35 
4.3 
4.2; 
4.3 
4.2 
4.25 
4.2 
4.3 
4.25 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2.5 
4.25 
14.2.5 
4.25 
4. -25 
4.2 
4.2 
4.2 
4.25 
4.3 
4.2.5 
4.25 
4.2 
4.2 
4.25 
4.2 


4.2 

4.2 

4.2f 

4.2." 

4.2^ 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.2.5 

4.2.5 

4.3 

4.25 

4.3 

4.3 

4.4 

4.3 

4.45 

4.5 

4.4 

4.4 

4.4 

4.4 

4.4 

4.. 5.5 

4.6 

4.6 

4.6 


Dec. 

4.6 

4.6 

4.. 55 

4.5 

4.6 

4.5 

4.6 

4.. 5.5 

4.. 55 

4.55 

4.5 

4.5 

4.5 

4.  .55 

4.55 

4.. 55 

4.5 

4.5 

4.. 55 

4.6 

4.6 

4.5 

4.5 

4.5 

4.6 

4.5 

4.5 

4.6 

4.6 

4.6 

4.65 
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STREAM   measurement:^    IN   1905,  PART    XIII. 


Station  rating  table  for  Kaxveah  River  below  Three  Rivers ^  Cat.  ^  from  January  1  to  December 

Jl,  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

hei^t. 
Feet. 

Discharge. 

Gage  '^ 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Second-feet. 

4.20 

40 

5.10 

210 

6.00 

625 

6.90 

1,375 

4.30 

49 

5.20 

240 

6.10 

690 

7.00 

1,480 

4.40 

61 

5.30 

274 

6.20 

760 

7.10 

1,590 

4.50 

75 

5.40 

312 

6.30 

835 

7.20 

1,700 

4.60 

91 

5.50 

350 

6.40 

915 

7.30 

1,815 

4.70 

109 

5.60 

395 

6.50 

1,000 

7.40 

1,935 

4.80 

130 

5.70 

445 

6.60 

1,090 

7.50 

2,060 

4.90 

154     1 

5.80 

500 

6.70 

1,180 

5.00 

180 

5.90 

560 

6.80 

1,275 

Note.— The  above  table  is  based  on  seven  discharge  measurements  made  during  1905.    It  is  well  defined 
throughout. 

Estimated  monthly  discharge  ofKaweah  River  hdow  Three  Rivers,  Cal.jfor  1905. 
[Drainage  area,  520  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Decern  l>er 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum.        Mean 


167 

592 

1,480 

1,325 

2,060 

1,998 

658 

100 

68 

55 

91 

100 


91 
154 
312 
500 
835 
625 
109 
44 
40 
40 
40 
75 


2,060 


116 

258 

553 

783 
,386 
,348 

303 
76.6 
45.2 
43.4 
56.6 
83.0 


421 


ToUlin 
acre-feet. 


7,133 
14,330 
^4,000 
46,590 
85,220 
80,210 
18,630 
4,710 
2,690 
2,669 
3,368 
5,103 


304,700 


Run-off. 


sssi'Lw. 


0.223 
.496 
1.06 
1.51 
2.67 
2.59 
.583 
.147 
.087 
.083 
.109 
.160 


0.257 

.516 

1.22 

1.68 

3.08 

2.89 

.672 

.170 

.097 

.096 

.122 

.184 


.810 


10.96 


mSOELLAVEOTIB  KEASTTREMEITTS  IN  KAWEAH  RIVER  DRAIHAOS  BABIH. 

Marble  Fork  in  Sequoia  National  Parle,  Col. — This  stream  is  one  of  the  principal  tribu- 
taries of  the  Kaweah  River.  A  measurement  was  made  October  12  by  W.  B.  Clapp  at  a 
point  100  yards  above  its  junction  with  the  Middle  Fork  of  Kaweah  River. 

Width,  8.1  feet;  area,  6.0  square  feet;  mean  velocity,  0.83  foot  per  second;  dischaiige,  5.0 
second-feet. 

Middle  Fork  of  Kaweah  River  in  Sequoia  National  Park,  Cal. — ^This  stream  is  one  of  the 
principal  tributaries  of  Kaweah  river.  A  measurement  was  made  October  12  by  W.  B. 
Clapp  at  a  point  100  yards  above  its  junction  with  Marble  Fork. 

Width,  24.5  feet;  area,  32.2  square  feet;  mean  velocity,  0.51  foot  per  second;  discharge, 
16.3  second-feet. 

South  Fork  ofKav^eah  River  near  Three  Rivers,  Cal. — A  measurement  of  this  stream  was 
made  October  11  by  W.  B.  Clapp,  2  miles  above  junction  of  Grouse  Creek  with  South  Fork, 
about  8  miles  above  the  town  of  Three  Rivers. 
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Width,  3.5  feet;  area,  1.7  square-feet;  mean  velocity,  2.53  feet  per  second;  discharge,  4.3 
second-feet. 

E<ut  Fork  of  Kaweah  River  at  power  house  of  Mount  Whitney  Power  Company. — Estimates 
of  discharge  of  this  stream  were  made  by  W.  B.  Clapp  at  the  power  house  of  Mount 
Whitney  Power  Company,  3  miles  above  the  town  of  Three  Rivers,  Cal.  The  estimated  dis- 
charge was  calculated  from  discharge  of  nozzles  at  Mount  Whitney  Power  Company's  Plant. 

September  28:  Operating  three  Doble  wheels.  Wheel  No.  1,  li-inch  nozzle;  wheel  No. 
2,  2-inch  nozzle;  wheel  No.  3,  2J-inch  nozzle;  effective  head  1,290  feet;  coeflBcient  used, 
0.98;  discharge,  17.4  second-feet. 

October  13:  Two  wheels  running.  Wheel  No.  2,  2-inch  nozzle;  wheel  No.  3,  2J-inch 
nozzle;  wheel  No.  1,  not  running;  effective  head,  1,290  feet;  coefficient  used,  0.98;  dis- 
charge, 14  second-feet. 

Mount  Whitney  Power  Company's  flume f  100  feet  hdow  head-gate  at  boundary  line  Sequoia 
National  Park. — The  following  measurements  were  made  during  1905  by  W.  B.  Clapp. 

September  28:  Width,  6.6  feet ;  area,  7.9  square  feet;  mean  velocity,  2.18  feet  per  second; 
discharge,  17.2  second-feet. 

October  12:  Width,  4.75  feet;  area,  6.4  square  feet;  mean  velocity,  2.95  feet  per  second; 
discharge,  18.9  second-feet. 

These  measurements  give  total  flow  of  Middle  Fork  of  Kaweah  River,  including  Marble 
Fork. 

North  Fork  Kaweah  River  near  Three  Rivers,  Cal. — A  measurement  of  this  stream  was 
made  October  13  by  W.  B.  Clapp  at  a  point  5  miles  above  junction  of  South  Fork  with 
Middle  Fork  of  Kaweah  River. 

Width,  12  feet;  area,  3.2  square  feet;  mean  velocity,  1.50  feet  per  second;  discharge,  4.8 
second-feet. 

KINGS  RIVER  DRAINAGE  |BASIN. 
DS8GRIFTI0N  OF  BASIN. 

Kings  River  rises  on  the  western  slope  of  the  Sierra  Nevada  and  drains  the  country 
located  between  the  San  Joaquin  River  on  the  north  and  the  Kaweah  and  Kern  rivers  on  the 
south.  The  crest  of  the  Sierra  Nevada  at  the  head  of  this  basin  reaches  elevations  of  over 
14,000  feet,  and  here  is  the  most  rugged  portion  of  the  range;  the  sharp  and  precipitous 
peaks  characteristic  of  this  part  of  the  Sierra  Nevada  produce  the  grandest  scenery  to  be 
found  in  the  United  States.  The  main  tributaries  of  this  stream  flow  through  great  canyons 
cut  in  the  granite,  with  high  precipitous  walls.  The  Kings  River  Canyon  on  the  South  Fork 
and  Tehipite  Valley  on  the  Middle  Fork  rival  the  famed  Yosemite  Valley  for  grandeur  of 
scenery.  There  are  numerous  tributaries,  many  of  which  have  their  sources  in  perpetual 
snow  banks  on  the  higher  elevation.  A  lai^e  number  of  small  lakes  on  the  higher  elevations 
are  fed  by  small  streams  from  perpetual  snow  banks  or  glaciers,  and  in  them  many  of  the 
tributaries  have  their  source.  The  formation  is  of  granite,  which  above  an  elevation  of 
10,000  feet  is  bare,  with  scanty  vegetation,  being  carved  by  the  action  of  glaciers;  below  the 
10,000-foot  contour  is  a  heavy  covering  of  timber  and  underbrush.  Extensive  groves  of 
big  trees  are  scattered  throughout  this  basin.  On  the  lower  elevations  along  the  foothills 
the  soil  covering  is  light  with  a  grass  growth  used  for  pasturage.  Fully  80  per  cent  of  the 
drainage  area  is  now  included  in  the  boundaries  of  the  Sierra  Forest  Reserve  which  is 
patrolled  for  the  prevention  of  fires  and  illegal  herding.  Below  the  gaging  station,  which  is 
located  at  the  point  where  the  river  leaves  the  foothills,  canals  divert  the  water  for  use  in  the 
valley  lands  of  Fresno,  Kings,  and  Tulare  counties,  where  the  climate  and  soil  are  especially 
adapted  to  the  raising  of  grapes,  fruits,  etc.,  and  the  soil  is  under  a  high  state  of  cultivation. 
Duri||g  the  period  of  flood  discharge  some  water  passes  these  canals  and  finds  its  way  across 
Kings  River  delta  in  the  natural  channel  to  the  old  bed  of  Tulare  Lake,  which  is  now  but  an 
intermittent  lake  due  largely  to  the  diversion  of  water  for  irrigation  purposes  from  the 
streams  which  drain  into  it. 


Digitized  by 


Google 


196 


STREAM   MEASUREMENTS   IN    1905,  PART   XIII. 


There  is  a  drainage  area  of  1,742  square  miles  alwve  the  Red  Mountain  gaging  station. 

The  mean  annual  precipitation  for  this  area  varies  from  a)M)ut  3()  to  60  inches,  whicli  over 
a  greater  portion  of  the  basin  falls  in  the  form  of  snow.  The  greater  discharge  of  this  stream 
is  in  the  spring  months  when  the  snow  is  melting. 

KDrOB  KITIK  KKAM,  8AH0EK,  GAL. 

This  station  was  established  September  3,  1895,  by  J.  B.  Lippincott.  It  is  locates!  15 
miles  east  of  Sanger,  Cal.,  near  the  mouth  of  the  canyon,  and  is  above  all  diversions. 

The  channel  is  nearly  straight  for  300  feet  above  and  below  the  station,  and  has  a  width  of 
180  fei^t  at  ordinary'  stages.  The  bed  of  the  stream  is  composed  of  gravel  and  small  bowlders 
and  cliunges  but  little.  The  right  bank  is  high  and  not  subject  to  overflow.  The  left  bank 
is  subject  to  overflow  during  extreme  high  water.     The  current  Is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  an  eyebolt  embedded  in  concrete  on  the  right  bank  of  river.  An  automatic 
river  stage  register  was  installed  April  18,  1903.  There  is  also  an  inclines!  wooden  gage  near 
by  from  which  readings  were  formerly  taken  and  which  is  now  used  in  checking  the  self- 
recording  gage.  Mr.  O.  G.  Williams  readt-  the  gage  once  each  day  and  also  examines  the 
automatic  register  to  see  that  it  Ls  in  proper  working  order.  The  mean  daily  gage  height  is 
determined  from  the  register  sheets  by  the  use  of  planimeter.  The  bench  mark  is  a  cross 
marked  on  a  rock  which  is  24  feet  upstream  from  the  self-recording  register;  elevation, 
18.00  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  t!iis  station  is  contained  in  Water-Supply  Papers  Nt>s.  81,  85, 
100,  and  I'M  of  the  United  States  Geological  Survey. 

Discharge  mea-virements  of  Kings  Rixrr  near  Sanger ^  CaL^  in  1906. 


Dato. 


Ilydrographcr. 


March  21 F.  R.  S.  Buttrmor. 

May  22 H.  S.  Ilawley 

Juno  15 do 

July  24 do 

August  10 do 

Soplcmber  16. .    C.  H.  Lo<^ 

(K'toher  21 Ilawley  and  lyoo 


Width. 

'  Frrt. 
217 
Ml 
Mi 
169 
14.-. 
i  1-26 
I         113 


Arra  of  I      Mean 
8«»ction.     velocity. 


Sq.ft. 

1,S27 
l.NOS 
.->.S4 
.M) 
317 
128 


Fl.prr  sec. 
2.7.  j 

4.a5 

..67  1 
1.69 

.97: 

.6,3  j 
1.53 


Oace 
hpight. 

Feet.     \ 
6.91  I 
10. 10  I 
10.10 
5.42 
4.33 
3.82  I 
3.79 


Dis- 
charge. 

Sec.-ft. 

2,406 

9.016 

8.446 

9N6 

3S2 

IW 

186 
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Mean  daily  gage  height y  injeet^  of  Kings  River  near  Sanger,  CaI.,for  1905. 

Day.  Jan.      Feb. 


1 4.65 

2 4.5.J 

3 4.45 

4 4.45 

5 4.4 

fi 4.4 

7 «4.4 

8 a  4.  4 

•) 4.4 

10 4.35 

11 4.4 

12 4. 3 

13 4.2 

14 4.35 

15 Ia4.a5 

Hi 4.35 

17 4.4 

IS 4.4 

19 4.X> 

2() 4.  45 

21 4.7 

22 4.8 

23 4.n 

24 4.  r> 

2.'. 4.5.5 

'2»", 4.5 

27 4.4.5 

28 4.  45 

•29 4.45 

30 4.4.5 

31 4.5 


5.0 

,5.65 

5.6 

5.  45 

5. 7 

5. 6.5 

.5.4 

5.3 

5.25 

5. 15 

5.05 

5.0 

4.S.5 

4.85 

4.8.5 

.5.0 

.5.4 

5. 2,5 

5.2 

5. 15 

.5.1 

.5.1 

.5. 15 

5.2 

.5.25 

5.3 

5.3 

.5.35 


Mar.     Apr. 


5.5 

6.25 

5.7 

6.5 

5.85 

6.6 

5.95 

6.7 

.5.9 

6.9 

5.9 

7.05 

5.9 

7.2 

.5.95 

7.2 

5.95 

7.25 

5.9 

7.25 

5.9 

7.0 

5.95 

6.75 

7. 15 

6.6 

7.35 

6.6 

6.6,5 

6.9 

6.  .55 

7.05 

6.75 

7.0 

6. 75 

7.3 

7.0 

7.2 

7.2 

6.9 

6.9 

6.85 

6.  .55 

6.8 

6.4 

6.8 

6.5 

7.1 

6.6 

7.5 

6.8 

7.5 

6.7 

7.75 

6.4 

8.2 

6.55 

8.75 

6.4 

9.05 

6.25 

I 


May.    June.    July.  |  Aug. 


8.9 

8.35 

8.05 

7.7 

7.55 

7.65 

7.75 


7.4 
7.4 
7.4 
7.45 
7.95 
8.8 
9.6 
10.25 
10.15 
10.15 
10.05 
10.15 
10. 15 
9.95 
9.95 
10. 15 
10. 15 
9.4 
8.85 
8.5 
8.6.5 
8.9 


9.0 
9.05 
9.15 
8.8.5 
8.7 
9.05 
9.35 
9.3 
9.1 
9.4 
9.8 
10.25 
10.3 
10.2 
10.0 
9.9 
9.85 
9.6 
9.4 
9.4 
9.4.5 
9.4 
8. 95 
8.45 
8.2 
8.25 
8.05 
7.95 
8.0 
8.0 


7.6 

7.5 

7.4 

7.3 

7.25 

7.25 

7.2 

7.2 

7.2 

7.15 

7.0 

6.7 

6.4 

6.2 

6.0 

5.85 

.5.75 

5.65 

.5.6     i 

.5.  .55 

.5.55 

.5.5 

5.5 

.5.5 

.5.5 

5.45 

5.4 

5.25  I 

5.15  I 

5.05 


4.95 

4.85 

4.8 

4.8 

4.7 

4.6.5 

4.6 

4.6 

4.6 

4.65 

4.6 

4.55 

4.55 

4.5 

4.45 

4.4.5 

4.4 

4.4 

4.35 

4.3 

4.3 

4.3 

4.3 

4.25 

4.2 

4.2 

4.2 

4.15 

4.1 

4.1 

4.1 


I 


Sept.  I   Oct.      Nov.     Doc. 


4.1 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

3.95 

3.95 

3.9 

3.9 

3.9 

3.9 

.3.9 

3.9 

3.85 

3.8 

3.8 

3.8 

3.8 

3.8 

3. 75 

3. 75 

3. 75 

3.75 

3.7 

3.7 

3.7 

3.  75 

.3.95 


4.05 

4.0 

4.0 

3.9    I 

3.85 

3.85 

3.8 

3.8 

3.8  ; 

.3.8 

3.75 

.3.75 

3.75 

3.7 

3.7     j 

3.7  I 
.3.7 
3.75 
3.75 
.3.8 

3.8  I 
3.8 
.3.8 
3.8 
3.7 
3.7 
.3.7 
3.7 
3.75 
3. 75 
.3.75 


3.8 
3.8 
3.8 
.3.8 
3.8 
.3.8 
.3.8 
3.8 
3.8 
3.8 

a  3. 8 
.3.8 
.3.8 
3.8 
3.8 
3.8 
.3.8 
3.8 
3.9 
3.95 
4.0 
.3.9 
3.9 
,3.8 
3.8 
3.  R5 
3.9 
4.1 
4.0 

a  4.0 


4.10 
4.05 
4.0 
4.1 
4.15 
4.1 
4.1 
4.1 
4.05 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.05 
4.1 
4.0 
3.9 
.3.9 
o3.9 
3.9 
4.0 
4.0 
4.0 
4.0 
3.9 


1  Gage  height  estimated. 


Station  rating  table  for  Kings  River  near  Sanger,  Cal.,from  January  1  to  December  SI,  1905. 


(lage 
height. 


.3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 


Discharge,      ijpjgfft    I  Discharge. 


150 
175 
205 
240 
280 
.325 
370 
420 
f!Q 
520 
570 
625 
680 


•5.00 
.5.10 
5. -20 
5.30 
.5.40 
.5.50 
.5.60 
5.70 
5.80 
.5.90 
6.00 
6.10 
6.20 


740 

805 

870 

940 

1,010 

1,08.5 

1,160 

1,2.3.5 

1,310 

1.390 

1,470 

1,550 

1,640 


(Jage 
height. 


6.30 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 
7.20 
7.40 
7.60 
7.80 


Discharge       ^{^i    j  Discharge, 


Second-fret. 

Feet.      Sec(y 

1,730 

8.00 

1,820 

8.20 

1,920 

8.40 

2,020 

8.60 

2.120 

8.80 

2,2,30 

9.00 

2,340 

9.20     1 

2,460 

9.40 

2,705 

9.60 

2,9<»5 

9.80 

3,240 

10.00 

.3.  .5,35 

10.20 

3,850 
4,190 
4.570 
4,980 
.5,425 
5,890 
6,380 
6.915 
7,  495 
8.115 
8,770 
9.450 


Note.— The  above  table  is  based  on  discharge  measurements  made  during  J895-1905.    It  Is  well 
defined  throughout. 
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Estimated  monthly  discharge  of  Kings  River  near  Sanger,  Cal.^for  19(^. 
[Drainage  area,  1,742  square  miles.] 


Discharge  in  second-feet. 


Month. 


January 

February 

March 

AprU 

May 

June 

July 

August 

Septemter 

October 

November 

December 

The  ye^r 


Maximum.  Minimiun.       Mean. 


625 

1,235 

2,900 

6,010 

9,622 

9,795 

3,535 

710 

280 

260 

280 

302 


9,795 


325 

652 

1,085 

1,685 

2,965 

3,770 

772 

280 

150 

150 

175 

205 

150 


1,»44 

2,731 

5,887 

6,448 

1,859 

448 

198 

174 

191 

246 

1,781 


Total  in 
acre-feet. 


27,480 

49,930 

113,400 

162,500 

361,600 

383,700 

114,300 

27,550 

11,780 

10,700 

11,360 

15,130 

1,289,000 


Run-ofL 


Second-feet 
per  sauare 


0.257 

.516 

1.06 

1.57 

3.38 

3.70 

1.07 

.257 

.114 

.100 

.110 

.141 


Depth 
in  inches. 


0.296 

-537 

1.22 

1.75 

3.90 

4.13 

1.23 

.296 

.127 

.115 

.123 

.163 


.02 


13.80 


MIBOELLAKEOTXB  MEASlT&ElISirTB  IH  KDrOB  RIVER  DRAIKAOS  BABDT. 

North  Fork  of  Kings  River. — This  stream  enters  Kings  River  from  the  north  about 
20  miles  above  point  where  the  main  Kings  River  leaves  the  foothills  and  enters  the  San 
Joaquin  Valley.  A  measurement  was  made  500  feet  above  its  junction  with  main  river 
and  about  50  feet  above  lower  trail  crossing  on  August  22,  1905,  by  R.  S.  Ilawley. 

Width,  16  feet;  area,  21  square  feet;  mean  velocity,  1.86  feet  per  second;  discharge. 
35  second-feet. 

Converse  Creek. — This  stream  enters  the  Kings  River  7  miles  below  the  junction  of 
Middle  and  South  forks,  A  measurement  was  made  200  feet  above  its  mouth  on  August 
23,  1905,  by  R.  S.  Ilawley. 

Width,  4  feet;  area,  1.6  square  feet;  mean  velocity,  0.77  foot  per  second;  discharge,  1.2 
second-fe^t. 

Ten  MUe  Creek. — This  creek  enters  Kings  River  one-half  mile  below  junction  of  Middle 
and  South  forks.  A  measurement  was  made  on  August  23,  1905,  100  feet  above  its  mouth 
by  R.  S.  Hawley. 

Width,  2  feet;  area,  1.6  square  feet;  mean  velocity,  0.69  foot  per  second;  dischaige,  1.1 
second-feet. 

Boulder  Creek. — This  stream  enters  the  South  Fork  of  Kings  River  5  miles  above  the 
junction  of  the  Middle  and  South  forks.  A  measurement  was  made  on  August  25,  1905, 
2  miles  above  its  mouth  and  100  feet  above  lower  trail  crossing  by  R.  S.  Hawley. 

Width,  6  feet;  area,  2.8  square  feet;  mean  velocity,  1.14  feet  per  second;  dischaige,  3.2 
second-feet. 

Lightning  Creek. — This  stream  enters  the  South  Fork  of  Kings  River  from  the  south 
about  10  miles  above  the  junction  of  the  Middle  and  South  forks.  An  estimate  was  made 
of  the  discharge  about  1  mile  above  it^  mouth  at  the  trail  crossing  on  August  25,  1905, 
by  R.  S.  Hawley. 

Discharge,  0.60  second-foot. 

Levns  Creek. — This  stream  enters  the  South  Fork  of  Kings  River  from  the  north  in  Kings 
River  Canyon  2  miles  below  old  Cedar  Grove  Hotel.  A  measurement  was  made  August  26, 
1905,  500  feet  above  its  mouth  by  R.  S.  Hawley. 

Width,  3  feet;  area,  2.7  square  feet;  mean  velocity,  1.00  foot  per  second;  dischaigc,  2.7 
second-feet. 
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Sovih  Fork  of  Kings  River. — ^This  stream  is  the  principal  tributary  to  Kings  River.  A 
measurement  was  made  in  the  lower  Kings  River  Canyon  one-fourth  mile  above  the 
mouth  of  Lewis  Creek  on  August  26, 1905,  by  R.  S.  Hawley. 

Width,  52  feet;  area,  51  square  feet;  mean  velocity,  2.73  feet  per  second;  discharge,  139 
second-feet. 

South  Fork  of  Kings  River. — A  measurement  was  made  700  feet  above  the  mouth  of 
Bubbs  Creek  on  August  26, 1905,  by  R.  S.  Hawley. 

Width,  35  feet;  area,  36  square  feet;  mean  velocity,  1.36  feet  per  second;  discharge,  49 
second-feet. 

South  Fork  of  Kings  River. — A  measurement  was  made  August  26,  1905,  one-fourth 
mile  below  the  mouth  of  Bubbs  Creek  by  R.  S.  Hawley. 

Width,  65  feet;  area,  68  square  feet;  mean  velocity,  1.46  feet  per  second;  discharge,  99 
second-feet. 

Btibbs  Creek. — ^This  is  the  principal  tributary  of  South  Fork  of  Kings  River  and  joins  it  at 
the  head  of  Kings  River  Canyon.  From  the  measurements  made  on  South  Fork  of  Kings 
River  above  and  below  the  junction  of  Bubbs  Creek  on  August  26,  1905,  by  R.  S.  Hawley, 
the  discharge  of  Bubbs  Creek  at  the  mouth  was  estimated  to  be  50  second-feet.  On  account 
of  roughness  of  stream  bed  and  high  velocities  in  the  creek  it  was  impossible  to  make  dis- 
charge measurement.  (See  measurement  of  South  Fork  of  Kings  River  above  and  below 
mouth  of  Bubbs  Creek.) 

Copper  Creek. — This  stream  enters  the  South  Fork  of  Kings  River  from  the  north  between 
North  Dome  and  Buck  Peak.  A  measurement  was  made  on  August  26,  1905,  one-fourth 
mile  above  its  mouth  by  R.  S.  Hawley. 

Width,  4  feet;  area,  1.0  square  foot;  mean  velocity , 0.82  foot  per  second;  discharge,  0.82 
second-foot. 

Roaring  River. — ^This  stream  enters  South  Fork  of  Kings  River  from  the  south,  5  miles 
below  the  junction  of  South  Fork  and  Bubbs  Creek.  A  measurement  was  made  August  26, 
1905, 500  feet  above  its  mouth  by  R.  S.  Hawley. 

Width,  14  feet;  area,  11  square  feet;  mean  velocity,  0.87  foot  per  second;  discharge,  9.6 
aecond-feet. 

SJteep  Creek. — This  stream  enters  the  South  Fork  of  Kings  River  from  the  south  one- 
fourth  mUe  below  Cedar  Grove  Hotel.  An  estimate  was  made  of  the  discharge  at  the 
mouth  August  26,  1905,  by  R.  S.  Hawley. 

Discharge,  1.8  second-feet. 

Hotel  Creek. — This  stream  enters  South  Fork  of  Kings  River  from  the  north  at  Cedar 
Grove  Hotel.  An  estimate  was  made  of  the  discharge  at  its  mouth  on  August  26, 1905,  by 
R.  S.  Hawley. 

Discharge,  0.20  second-foot. 

Granite  Creek. — ^This  stream  enters  South  Fork  of  Kings  River  from  the  north  between 
North  Mountain  and  North  Dome.  An  estimate  was  made  of  the  discharge  at  the  mouth 
August  26,  1905,  by  R.  S.  Hawley. 

Discharge,  0.50  second-foot. 

Horseshoe  Creek. — This  stream  enters  Middle  Fork  of  Kings  River  from  the  south  at 
Simpson  Meadow.  An  estimate  was  made  of  the  discharge  at  its  mouth  on  August  28, 1905, 
by  R.  S.  Hawley. 

Discharge,  2.4  second-feet. 

Middle  Fork  of  Kings  River. — This  is  one  of  the  principal  tributaries  of  Kings  River  and 
drains  the  high  Sierra  Nevadas  in  the  northeastern  portion  of  its  watershed.  A  measure- 
ment was  made  on  August  28,  1905, 50  feet  above  the  mouth  of  Horseshoe  Creek,  at  the 
lower  end  of  Simpson  Meadow,  by  R.  S.  Hawley. 

Width,  41  feet;  area,  65  square  feet:  mean  velocity,  1.83  feet  per  second;  discharge,  119 
second-feet. 

Qoddard  Creek. — This  stream  is  the  principal  tributary  of  Middle  Fork  of  Kings  River, 
entering  it  from  the  north.  A  measurement  was  made  August  28,  1905,  one-fourth  mile 
above  its  mouth  at  Simpson  Meadow  by  R.  S.  Hawley. 
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Width,  26  foi't:  area,  29  square  foet;  mean  velocity,  1.93  feet  per  second:  discharge,  56 
second-feet. 

Dougherty  C'rtfk. — This  stream  enters  Middle  Fork  of  Kings  River  from  the  south  about  1 
mile  l)elow  Simpson  Meadow.  A  measurement  was  made  August  29,  1905,  300  feet  above 
its  mouth  by  U.  S.  llawley. 

Width,  4  feet:  area  4.4  scjuare  feet:  niean  velocity.  0.86  foot  per  second:  discharge,  3.8 
second-feet . 

Slif/e  Of  r^-.— This  is  a  small  stream  entering  Middle  Fork  of  Kings  River  from  the  south 
3  miles  lx*low  Simpson  Meadow.  An  estimate  of  its  discharge  was  made  300  feet  above  its 
mouth  August  29,  1905,  by  R.  S.  llawley. 

Discharge,  0.50  second-foot. 

Crovm  Creek. — This  stream  enters  Middle  Fork  of  Kings  River  in  Tehipite  Valley  one-half 
mile  southwest  of  Tehipite  Dome.  An  estimate  of  its  discharge  was  made  on  August  29. 
1905,  500  feet  above  it.s  mouth,  alx)ve  the  trail  crossing,  by  R.  S.  llawley. 

Discharge,  8.0  second-feet. 

Bluf  Canyon  Creek. — This  stream  enters  Middle  Fork  of  Kings  River  2  miles  above  Tehi- 
pite Dome.  An  estimate  was  made  of  the  discharge  August  29,  1905,  200  feet  above  its 
mouth  by  R.  S.  llawley. 

Discharge,  1.4  st»cond-feet. 

Ranchfria  Creek. — This  stream  enters  North  Fork  of  Kings  River  atx)ut  4  miles  l>elow 
Cliff  Camp.  A  measurement  was  made  on  August  31,  1905,  about  4  miles  above  it.s  mouth 
and  just  Ix'low  its  junction  with  North  Fork  of  Rancheria  Creek  by  R.  S.  llawley. 

Width,  8  feet:  area,  7.2  squai-e  feet;  mean  velocity, 0.78  foot  per  second:  discharge,  5.6 
second-feet. 

North  Fork  of  Rancheria  CnyA.^Tliis  stream  joins  Rancheria  Creek  about  4  miles  above 
its  mouth.  A  measurement  was  made  August  31,  1905,  100  feet  above  its  junction  with 
Rancheria  Creek,  by  R.  S.  Hawley. 

Width,  2  feet:  area,  1.2  square  feet:  mean  velocity,  2.00  feet  per  second;  discharge,  2.4 
stvond-feet. 

North  Fork  ofKmrfs  River. ^-X  meiisurement  was  made  on  this  stream  on  August  31 ,  1905, 
alxiut  one-half  mile  above  Cliff  Camp  and  alM)ut  15  miles  above  its  mouth,  by  R.  S.  Ilnwlcy. 

Width,  8.0  feet;  area,  12.8  square  feet:  mean  velocity,  0.73  foot  per  second:  discharge, 
9.4  second-feet. 

Bear  Creek. — This  stream  is  tributary  to  North  Fork  of  Kings  River  through  Dinkey 
Creek.  An  estimate  was  made  of  the  discharge  of  this  stream  on  August  31,  1905,  aliout  2 
miles  alK)ve  it^  jtmction  with  Dinkey  Creek  at  tniil  crossing,  by  R.  S.  Hawley. 

Discharge,  j0.70  second-foot. 

Laurel  Creek. — This  stream  is  tributary  to  North  Fork  of  Kings  River  tlux)ug!i  Bear 
Creek  and  Dinkey  Creek.  An  estimate  was  made  of  the  dis<^'harge  on  August  31,  1905, 
alx)ut  one-fourth  mile  al)ove  junction  with  Bear  Creek,  by  R.  S.  Hawley. 

Discharge,  0.40  second-foot. 

Dinkey  Cretk. — This  stream  is  a  tributarv'  <^f  North  Fork  of  Kings  River  from  the  west. 
A  measurement  was  made  alxiut  lA  miles  alH)ve  the  mouth  of  Bear  Creek  at  Dinkey  Mead- 
ows (m  ScptemlKT  1,  1905,  by  R.  S.  Hawley. 

Width,  6  feet;  area,  4  stjuare  feet;  mean  vekMity,  0.70  foot  jx^r  second;  discliarge,  28 
second-feet. 

ME1«CE1>  RIVEK  I>RAINACiE  BASIN. 

DESCRIPTIOK  OF  BASIN. 

Merced  River  drains  that  portion  of  the  western  sIojh^  of  the  Sierra  Nevada  kx^xted 
iH'twcen  tlu'  Tuolumne  River  on  the  north  and  the  San  Joaquin  River  on  the  stjuth.  Its 
drainage  area  is  nmch  less  than  that  of  the  Tuolunme  River.  It  has  numertais  tributaries, 
several  of  whi<*.h  are  of  considerable  size. 

The  topogi-aphy  of  the  country  in  this  basin  is  similar  to  that  of  the  Tuohmme  River, 
lx*ing  rough  and  broken  in  the  upper  roaches.     In  this  bivsiu  is  situated  the  famo?^  Yosemite 
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Valley  with  its  precipitous  walls  and  domes  and  great  waterfalls,  which  occur  on  the  main 
stream  and  its  tributaries,  which  discharge  into  the  valley  over  precipitous  cliffs  rising  2,000 
to  3,000  feet  above  the  floor  of  the  valley.  The  formation  is  of  granite  which  on  the  upper 
reaches  of  the  basin  above  Yosemite  Valley  is  bare,  rising  in  precipitous  peaks  and  domes, 
and  is  smoothly  marked  by  glacial  action.  The  middle  reaches  of  the  basin  are  well  tim- 
bei-ed.  The  Maripos*v  grove  of  big  trees  is  situated  in  the  basin  of  the  South  Fork.  The 
timber  growth  extends  well  down  on  the  lower  elevations  to  the  foothills  where  the  cover- 
ing is  of  brush  and  grass,  used  extensively  for  pasturage.  Numerous  lakes  are  scattered 
over  the  upper  portion  of  the  basin.  The  mean  annual  precipitation  varies  from  25  inche^s 
in  the  foothills  to  60  inches  on  the  higher  elevations,  where  it  falls  in  the  form  of  snow,  which 
melts  in  the  spring  months,  except  on  the  extreme  higher  mountain  peaks,  where  it  often 
remains  during  the  entire  year.  After  leaving  the  foothills  at  Merced  Falls,  where  the 
gaging  station  is  located,  canals  divert  the  water  for  irrigation  on  lands  along  the  river  bot- 
tom and  in  San  Joaquin  Valley.  The  surplus  water  during  flood  discharge  enters  San 
Joaquin  River. 

XEKCSD  KIVZR  DT  YOBSMITS  VALLEY,  CALIFORNIA. 

This  station  was  established  July  11,  1904,  by  A.  E.  Chandler  and  N.  W.  Currie.  It  is 
located  at  the  wagon  bridge,  near  the  Sentinel  Hotel. 

The  channel  Ls  straight  for  a  distance  of  l.^O  feet  above  and  50  feet  below  station.  The 
current  is  sluggish.  Tlie  right  bank  is  low  and  subject  to  overflow.  The  left  bank  is  high 
and  above  high  water.  The  bed  of  the  stream  is  composed  of  coarse  gravel  and  sand,  with 
small  bowlders,  and  is  not  subject  to  much  change. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge.  The  initial  point 
for  soundings  is  stream  face  of  abutment  on  right  bank. 

Tlie  gage  Ls  a  vertical  timber,  securely  fastened  to  a  masonry  abutment  on  west  bank. 
The  l^ench  mark  is  the  heads  of  two  large  nails  driven  into  the  stream  fac^  of  the  bridge- 
seat  timber  on  the  left  abutment;  elevation,  14.64  feet  above  the  datum  of  the  gage. 

A  description  of  this  .station,  with  gage  height  and  discharge  data,  is  contained  in  Water_ 
Supply  Paper  No.  134,  Unit-ed  States  Geological  Survey. 

Discharge  mewturenierUs  of  Merced  River  in  Yosemite  Valley ,  Calijomia,  in  1905. 


Date. 


Hydrographor. 


W.  B.  Clapp- 
-...ao 


June  6 

Juno  8 

June  U N.  W.  Currie. 

June  12 1 do 

June  20 ' do 

June  25 1 do 

June  28 do 

July  4 do 

July  13 do 

July  17 do 

July  31 1 do 

August  25 do 

October  24 do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

93 

593 

93 

026 

93 

730 

93 

782 

93 

730 

93 

594 

90 

568 

90 

518 

90 

448 

90 

396 

92 

362 

92 

308 

20 

10.5 

Mean 
velocity. 


Ft. 


per  isec. 
2.40 
2.. 58 

3.14  I 
3.52  j 
3.07 
2.28 

2.15  I 
1.90  1 
1.44  ' 

.92 
.52  ' 
.30 
1.46  I 


Gage 
height. 

Feet. 
6.15 
6.45 
6.95 
7.52 
6.92 
6.00 
5.70 
5.40 
4.80 
4.20 
3.78 
3.40 
3.10 


Dis- 
charge. 


Sec.-ft. 

1,421 

1,617 

2,289 

2,751 

2,240 

1,354 

1,221 

984 

647 

365 

190 

91 

al5.; 


IRR  177 — 0()- 


«  Wading  4(X)  feet  below  bridge. 
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DaUy  gage  height  j  in  feet ^  of  Merced  River  in  Yosemite  V alley ^  Calif  omia^  for  1905. 


Day. 

May. 

June. 

July. 

Aug. 

3.7 

3.7 

3.7 

3.7 

3.65 

3.6 

3.6 

3.6 

3.7 

3.7 

3.7 

3.6 

3.6 

3.5 

3.5 

3.5 

Sept. 

Oct. 

3.3 
a3.3 

3.25 
a3.25 
03.25 
«3.25 

3.25 
"3.25 
«3.2 

3.2 
"3.2 

3.2 
a  3. 2 

3.15 

3.15 
13.15 

Day. 

May. 

June. 

7.1 

6.9 

6.8 

6.9 

7.1 

7.0 

6.5 

6.5 

6.0 

6.0 

5.8 

5.7 

5.95 

5.8 

July. 

4.2 

4.15 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.1 

4.1 

4.1 

4.0 

3.9 

3.8 

3.8 

Aug. 

3.5 

3.5 

3.45 

3.45 

3.45 

3.45 

3.45 

3.4 

3.4 

Sept. 

3.1 

3.1 

3.15 

3.2 

3.2 

3.2 

3.3 

3.3 

.1  .1 

Oct. 

1 

6.2 

6.2 

6.1 

5.95 

5.8 

6.2 

6.5 

6.4 

6.2 

6.55 

7.0 

7.5 

7.45 

7. 3.5 

7.3 

7.4 

5.7 

5.5 

5.3 

5.4 

5.35 

5.35 

5.3 

5.25 

5.5 

5.5 

5.3 

5.1 

4.8 

4.5 

4.35 

4.3 

3.3 

3.3 

3.3 

3.25 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3. 15 

3.1 

3.1 

3.1 

3.1 

17 

«3.i:. 

2... 

j  18 

4  3.15 

3 

1  19 

«  3. 15 

4 

'  20 

a  3-1 

5 

1  21 

3.1 

6 

22 

a3. 1 

7 

23 

24 

1  25 

1  27 

28 

1  29 

30 

31 

I 

6.8 
6.8 
7.1 
7.1 
6.3 
16.0 
5.7 
6.1 
6.1 

a  3.1 

8 

3.1 

9 

10 

11 

3.35     3.3 
3.3    ,  3.3 
3.3    ;  3.4 
3.3       3.4 
3.3       3.3S 

12 

13 

14 

15 

3.3 

1 

16 

; 

«  Oage  height  estVmated. 

Station  rating  table  for  Merced  River  in  Yosemite  V alley f  California,  from  July  11,  1904,  to 

December  SI,  1^5. 


hei^t. 

Discharge. 

height. 

Discharge,  j 

Gage 
height. 

1 
Discharge. 

hei^t. 

Discharge. 

Feet. 

Secoml-fert. 

Feet. 

Second- feet. 

Feet. 

Second-feet. 

Feet. 

Secand-Jeet. 

3.10 

15 

4.10 

326 

5.10 

815 

6.20 

1,505 

3.20 

38 

4.20 

368 

5.20 

870    . 

6.40 

1,645 

3.30 

63 

4.30 

412 

5.30 

925    1 

6.60 

1,7^5 

3.40 

90 

4.40 

457 

5.40 

985 

6.80 

1,950 

3.50 

118 

4.50 

.504 

5.50 

1,045 

7.00 

2,110 

3.60 

147 

4.60 

552 

.5.60 

1,105    j 

7.20 

2,275 

3.70 

178 

4.70 

602 

.5.70 

1,170    1 

7.40 

2,445 

3.80 

212 

4.80 

653 

5.80 

1,235 

3.90 

248 

4.90 

706 

5.90 

1,300 

4.00 

286 

5.00 

760 

6.00 

1,365 

Note.— The  above  table  is  based  on  12  discliarge  measurements  made  duriug  1904-5.    It  is  well 
defined  between  gage  heights  3.1  feet  and  6.5  feet. 
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Estimaietl  monthly  discharge  of  Merced  River  in  Yosemite  Valley.  California ^  for  1904  and 

1905. 


July  11-31 

August 

September  1-24. 


Month. 


1904. 


May  23-31 . . . . 

June 

July 

August 

September 

October  1-24. 


The  period . 


Discharge  in  second-feet. 


I 
Ma.ximum.l  Minimum. 


602 
552 
412 

2,190 

2,530 

1,170 

178 

90 

63 


2m 

112 
63 

1.170 

1,170 

212 

63 

15 

15 


Mean. 


463 
248 
131 

1,696 

1,771 

610 

123 

44.4 

35.3 


Total  In 
acre-feet. 


19,280 
15,250 
6,236 

30,280 
105.400 

37,510 
7,563 
2,642 
1,680 

185,100 


MERCED  EIVER  ABOVE  MERGED  FALLS,  GAL. 

The  meiumrcmeiit  of  this  stream  was  undertaken  in  response  t«  numerous  requests  from 
mining  and  irrigation  interests.  The  midsummer  flow  of  the  stream  is  less  than  the  com- 
bined capacity  of  tlie  irrigation  and  power  canals  taking  wat<?r  in  the  vicinity  of  Snelling. 
The  station  was  estabhshed  April  6,  1901,  by  II.  II.  Henderson.  It  is  located  1  mile  above 
Merced  Falls. 

Both  banks  are  high  and  rocky  and  are  not  Subject  to  overflow.  The  U?d  of  the  stream 
is  composed  of  gravel  and  is  subject  to  some  change. 

Discharge  measurements  are  made  from  a  cable  and  car. 

The  gage  is  a  timl)er  lx>lted  to  iron  stakes  driven  in  tlie  bed  of  the  stream  on  the  left  bank. 
During  1905  the  gJige  was  read  by  Charles  Siegfeldt.  The  lx?nch  mark  is  a  three-fourths 
inch  round  iron  Ix^lt  set  10  inches  in  the  slatt*  rock  on  the  right  bank  of  the  river;  elevation, 
69.20  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85, 
100.  and  134  of  the  United  States;  Geological  Survey. 

Discharge  meamreiiitnts  of  Mtrctd  River  abore  Merced  Falls,  Califomfa,  in  1905. 


Date. 


March  16 

April  7 

May  24 

June  17 

July  21 

September  14. 
October  19.... 
October  19.... 
December  7 ... 


Hydrographer. 


Width. 


F.  H.  S.  Butlemer. . 

().  VV.  Peterson 

R.  S.  Ilawloy 

do 

do 

r.  H.  Lee 

Ilawley  and  l^ee 

do 

Ilawley  and  Katon. 


.\rea  of 
section. 

Mean 
velocity. 

Oage 
height. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

447 

2.84 

10.19 

597 

3.79 

10.75 

862 

4.94 

11.91 

797 

4.56 

11.65 

282 

1.74 

9.04 

128 

.4.3 

7.82 

128 

.37 

7.80 

38 

1.34 

7.80 

57 

1.58 

8.00 

Dis- 
charge. 

Sec.-ft. 

1,269 

2,263 

4,261 

3,632 

490 

56 

48 

51 

90 
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Daily  gage  height,  infect,  of  Merced  River  above  Merced  FaOtt,  Cal.,  for  1905. 


Day. 


I  Jan. 


1 


1 9.2 

2 S.ft^ 

3 1  8.85 

4 8.8 

5 1  8.7 

6 8.7 

7 1  8.7 

8 '  8.7 

9 8.7 

10 8.7 

" I  "■■ 

12 S.fiT) 

13 !  8.6 

14 8.6 

15 1  8.6 

16 8.7 

17 '  8.7 

18 !  8.6 

19 j  8.7 

20 8.7 

21 1  8. 9 

22 j  9.or> 

23 1  8.9 

24 j  H.Hr> 

25 8.8.-. 

26 1  8.8 

27 !  8.7:. 

28 i  8.7 

29 1  8.7 

30 1  8.7 

31 1  8.8 


Feb. 

Mar. 
9.5 

Apr. 
10. 15 

May. 
11.. 5.5 

June. 

July. 

Aug. 
8.6    , 

Sept.  ,   (>;t. 

No\. 
7.85 

1)€C 

9.2 

11.45 

10.4 

8.0         7 

.85 

8.1 

13.45 

9.6 

10.2 

11.2 

11.3.5 

10.25 

8.5 

7.95       7 

.8 

7.8 

8.1 

10. 75 

9.7 

10.3 

10.ft5 

11.. 3.5 

10.15 

8.5 

7.a5     : 

.9 

7.85 

8.0 

10.45 

9.8 

10.4 

10.8 

11.2 

10.05 

8.45 

8.0         7 

'.8 

7.8 

7.a^ 

10.8 

9.8 

10. 5 

10.7 

11.  ai 

10.  a5 

8.4 

8.a5  1     7 

.9 

7.8 

8.0 

10.35 

9.  75 

10.6 

in.6 

11.2 

9.95  ' 

8.4 

8.0         7 

.9 

7.8 

.8.0 

9.8.5 

9.8 

10.7 

10.7 

11.45 

9.95 

8.-15 

7.9        ; 

'.9 

7.8 

KO 

9.&5 

9.85 

10.7 

11.  a5 

11.45 

9.9 

8.3.5 

7.9         7 

'.9 

7.8 

8.0 

9.5 

9.85 

10.7 

10.85 

ii.a5 

9.95  • 

8.4 

7.9         7 

.9 

7.8 

8,0 

9.4 

9.85 

10. 75 

10.ft5 

11.35 

10.0 

8.3 

7.9        ; 

'.9 

7.8.S 

8.0 

9.3 

9.« 

10.6 

10.6 

11.6 

9.9     1 

8.35 

7.9        ; 

-.9 

7.85 

8.0 

9.'2.5 

9.8 

10.4 

10.5 

ll.a5 

9.8 

8.4 

7.9     1     7 

-.8 

7.9 

7.9 

9.1 

10.9.5 

10.3 

10.6 

11.85 

9.7 

8.4 

7.9        ; 

-.8 

7.8 

7.9 

9.1 

10.6 

10.25 

10.  a5 

11.75 

9.  .5.5 

8.35 

7.8.5 

'.85 

7.8 

7.9 

9.1 

10.2.5 

10.4 

11.. ^5 

11.7 

9.35 

8.3 

7.8    1     • 

'.a5 

7.8 

7.95 

9.1 

10.15 

10.6 

12.  a5 

11.7 

9.25 

8.25 

7.85  1     ' 

•.8 

7..S5 

7.^ 

9.3 

11.3 

10.5 

12.7 

11.6 

9.1 

8.2 

7.85 

'.8 

7.85 

8.0 

9.3 

10.7 

10. 55 

12.5 

11.4.5 

9.1 

8.2 

7.a5     • 

■.8 

7.8,5 

8,1 

9.3 

1.3.  .55 

10.8 

12. 2.5 

11.4 

9.a5 

8. 15 

7.^5       • 

-.8 

7.8,5 

S.1 

9.  .^5 

11.75 

10.  ,55 

12.3.5 

11.3 

9.0 

8.1 

7.8     1     ■ 

'.8 

7.9 

.8.115 

9.35 

10.9 

10.4 

12.25 

11.3 

9.0 

8.1 

7.8     1     • 

'.8 

7.9 

ai 

9.3 

10.55 

10.35 

11.95 

11.3 

9.0 

8.1 

7.8    '     ' 

'.85 

7.9 

8.f;5 

9.2.5 

10.3 

10.3.5 

11.8 

11.05 

9.0 

8.1 

7. 75       • 

*.9 

7.9 

8.(3 

9.25 

10.3 

10.,5;5 

ll.'.i 

10. 85 

9.0 

8.1 

7.8 

•.85 

7.9 

8.0 

9.3 

10.25 

10.8 

12.05 

10.  a5 

9.0 

S.  1 

7.7 

•.a5 

7.9 

8.0 

9.4 

10.3 

10. 85 

12.05 

10.6 

8.9 

8.1 

7.7    , 

\sr, 

7.9 

8.0 

9.4 

10.45 

11.0 

11.6.5 

10.5.5 

8.9 

8.1 

7.8 

-.85 

8.0 

8.0 

9.4 

10.2 

11.4 

11.4 

10.  i5 

8.8.5 

8.1 

7.8    j 

\8.5 

7.95 

8.0'. 

10.4 

11.75 

11.15 

10.5 

8.8 

8.0 

7.8    i     • 

".8.5 

8.25 

1    8.2 



10. ;« 

11.8 

:i.2 

10.5 

8.75 

8.0 

7.8 

\S 

8.15 

'     8.2 

10.2 

11.35 



8.6.5 

8.0 

1     ' 

•.8 

.S.2 

1 

Statian  ratin/f  table  for  Merced  River  above  Merced  Falls,  Cal.,  from  January  1  to  December 

31,  1905. 


height. 

Discharge. 

Ciage 
height. 

1 
Discharge,  j 

(J  age 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fret. 

Second-fert. 

Feet. 

Second-feet.^ 

Feet. 

Second -feet. 

Feet. 

Second-feet. 

7.70 

35 

9.00 

46.5     1 

10.  .30 

1,.570    1 

11.60 

3,570 

7.80 

.50 

9.10 

.520     ' 

10.40 

1,690 

11.70 

3.755 

7.90 

'                70 

1        9.20 

.580 

10.  .50 

1,820    ' 

11.80 

3,94.5 

8.00 

1                IK) 

9.30 

645    1 

10.60 

1,9.55 

11.90 

4.140 

8.10 

115 

1        9.40 

715     ' 

10.70 

2,095 

12.00 

4,340 

8.20 

140 

,        9.  .50 

790    1 

10.80 

2,240 

12.20 

4.7.55 

8.30 

1              170 

'        9.60 

870     , 

10.90 

2,390 

12.40 

5,200 

8.40 

1              200 

1        9.70 

9.5,5     ' 

11.00 

2,545     1 

12.60 

.5,665 

8.50 

'              23.5 

9.80 

1,045     1 

11.10 

2,705 

12.80 

6,140 

8.60 

1              275 

1        9.90 

1.140     1 

11.20 

2,870 

13.00 

6.630 

8.70 

'              315 

10.00 

1,240     1 

11.30 

3,040     1 

8.80 

1             .360 

10. 10 

1,.345     ' 

11.40 

3,215 

8.90 

410 

10.20 

1,4.5.5 

1 

11. .50 

3,  .390 

Note.— The  above  table  is  based  on   9  discharge  measurements  made   during  19fC&.    It  is  well 
defined  between  gage  heights  7.8  feet  and  12  feet. 
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Estimated  monthly  discharge  of  Merced  River  above  Merced  Falls,  Oal.,  for  1905. 
[Drainage  area,  1,090  square  miles.] 

Month.  I 


January 

Fobn  ary 

March 

April 

May 

June 

July 

Auf^st 

September 

October 

November 

December 

The  year . 


205 


Dischu 

irge  in  seconc 
Minimum. 

1 

i-feet. 

Total  In 
acre-feet. 

Run-olT. 

Maximum. 

Mean. 

Second-fi»et 

per  square 

mile. 

Depth 
in  inches. 

.580 

275  i 

345 

21,210 

0.317 

0.366 

7,760 

520 

1.  ia5 

61,. 370 

1.01 

1.05 

8,020 

790 

1,774 

109,100 

i.r>3 

1.88 

3,<>4f) 

1,400 

2,050 

122,000 

1.88 

2.10 

5,900 

1,820 

3,316 

203,900 

.3.(M 

.3.50 

4,240 

1,7.55 

2.980 

177,300 

2.73 

3.05 

1.690 

295 

804 

49,440 

.738 

.8.51 

275 

90 

1.^8 

9,715 

.145 

.167 

102 

35  i 

62.8 

3,737 

.068 

.065 

70 

.50 

.59.0 

3,628 

.054 

.062 

l.V) 

50 

66.4 

3,a51 

.061 

.068 

140 

70  . 

97.5 

.5,9a5 

.089 

.103 

8,020 

3.5 

1,068 

771,300 

.979 

13.26 

YOSBMITE    CREEK    IN    TOSEMITE    VALLEY.   CALIFORNIA. 

This  station  was  established  July  9,  1904,  by  A.  E.  Chandler  and  N.  W.  Currie.  It  is 
located  at  the  wagon  bridge,  about  one-half  mile  from  Yosemite,  Cal. 

The  chann(»l  is  straight  for  50  feet  alwve  and  100  feet  below  station.  Both  banks  are  above 
high  water.     Tlie  l)ed  of  the  stream  is  composed  of  small  granite  fragments  and  is  permanent. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge.  The  initial  point  for 
soundings  is  the  stream  face  of  the  abutment  on  the  right  bank. 

The  gage  is  a  vertical  timber  securely  fastened  to  an  alder  tree  on  the  right  bank  50  feet 
above  bridge.  Tlie  bench  mark  is  the  heads  of  two  nails  driven  in  the  alder  tree,  to  which 
the  gage  is  fastened.     Elevation,  9.40  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  inWater- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  measurements  of  Yosemite  Creek  in  Yosemite  Valley ^  California ^  in  1905. 


Date. 


Ilydroprapher. 


.June  7 W.  n.  Clapp.. 

June  13 1  \.  W.  Cnrrie. 

Jimc  19 do 

June  24 do 

Jimo27 do 

July  4 do 

July  14 1 do 

July  23 do 


August  1 do 


Width.i 

Ffft. 

I  .39 

37 

40 

I       .^5 

35 
33 
31 
29 

i  28 


Area  of 
section. 

1 

Mean 
velocity. 

Oace 
height. 

Sq.ft. 

Ft.perfter. 

Feet. 

106 

2.19 

0.05 

122 

2.39 

6.55 

100 

2.8 

6.78 

82 

1.72 

6.40 

76 

1.54 

6.16 

67 

1.16 

4.75 

42 

.71 

4.80 

35 

.43 

4.10 

20 

.08 

3.90 

Dis- 
charge. 


S^c.ft. 
232 
290 
208 
141 
117 
66 
30 
.  14.7 
2.3 
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STREAM    MEASUREMENTS    IN    1905,   PART    XIII. 


Daily  gage  heighi,  in  feet^  of  Yonemite  Creek  in  Yoftemite  Valley ,  C<difomiay  for  1905. 


Day.       M*y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

May. 

June. 

July. 

AOK. 

8^>t. 

Oet. 

1        .  .       .    -- 

6.3 

6.4 
6.3 
5.95 

5.0 

4.9 

4.8 

4.75 

4.75 

4.75 

4.7 

3.9 
3.7 

XH5 
3.KS 
3.8 
3.K 

3.7 
3.7 
3.7 
3.7 
3.7 
3,7 
3.7 

3.7 
a  3.  7 

3.65 
13.65 
a3.65 
0.3.65 

3-65 

17 

5.9 
5.78 
5.75 
5.9 
5.7 
5.4 

4.2 
4.3 

4.2 
4.2 

4.18 
4.15 
4.1 

3.7V 
3.79 
3.75 
3.75 
3.75 
3.7S 
3.75 

3.7 
.3.7 
«3.7 

03.7 
-3.7 
3.65 

aaafi 

■XCb 

2     ' 

1  18 

•  3.63 

3.... ' 

1  .»::::.... 

a3.65 

4.                 1 

20 

■  3-65 

5.                 ', 

5.H 
5.U 
6.2 

21 

3.65 

6 '. 

22 

83-65 

7... i 

23 

6.7 

a3.65 

g ) 

6.1 
6.0 

6.5 

4.7 
4.  75 
4.7 

3-7 

3.8 
3.8 

3.7 
3.7 
3.7 

a3.fi5 
a  3. 65 
a  3.  a5 

24 

25 

26 

6.7 
6.8 
6.8 

5.4 
5.25 
5.3 

4.1 
4.0 
4.0 

3.75 
3.75 
3.75 

3.65 
«3.65 
«3.65 

Z.U 

9 

10 

11 ---. 

0.3 

4.6 

3.8 

3.7 

a  3. 65 

27 

6-3 

5.15 

4.0 

3.72 

«X65 

12 ! 

6.4 

4.5 

3-8 

13.7 

a3.65 

1  28 

6.2 

5.0 

3. 95 

3.7 

3.7 

13 - 

6.5.> 

4.4 

3.  78 

3.7 

0  3.65 

1  29 

6.0 

5.2 

3.95 

3.7 

•  3.7 

14 

6..r. 

4,3 

3.K 

3.7 

3.65 

1  30 

6-3 

5.0 

3.9 

3.7 

3.7 

15......... 

6. 3.'. 
6.V» 

4.25 
4. 2.'i 

3.8 
3.  79 

3.7 

3.7 

a  3. 65 

-U.65 

31........ 

1 

6.3 

3.9 

3.7 

16 

a  Estimatt'd. 


Station  rating  table  for  Yoftemite  Creelc  in  Yosennt^  Valley,  Calif omia ,  front  July  7,  190J^, 

to  December  SI,  1905. 


h<Mght. 

I)i8eharpi\ 

hoijt.     "i»^'>«rp-. 

(J  ago 
heignt. 

,1 
Discharge. 

Gage 
height. 

Discharge. 

Frri. 

Sfcnnil-fffl. 

[     Fert.      Sfcnnd-frft 

Ffft. 

Second-feet. 

Feet. 

Srcofui-fcei. 

3.70 

2 

4.60 

50 

5.50 

150 

6.40 

2S0 

3.80 

3 

1         4.70 

50 

5.60 

16;? 

6..V) 

296 

3.90 

4.80 

69 

5.70 

177 

6.60 

312 

4.00 

S 

4.W 

70 

5..^) 

191 

6.70 

328 

4.10 

14 

5.00 

9<1 

5.90 

2a5    1 

6.80 

Mi 

4.20 

20 

'        5. 10 

101 

6.00 

220 

6.00 

360 

4.:jo 

27 

5.20 

113 

6.10 

ZV>     ' 

7.00 

3*7 

4.40 

3^1 

5.30 

1*2.5 

6.20 

2.10    ll 

4.50 

42 

5.40                   137 

6.30 

'1 

265    ll 

N(iT 

E.-Th.'  a 

Ih)VO   UihW 

i.s  lm.S4'd  on  11  discha 

rgt'  nioasu 

reiutMits  inadt 

during 

1904-5-     It  i 

dofinoi 

J. 
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Estimated  monthly  discharge  of  Yosemite  Creek  in  YosemiU  Valley ,  Oalifomiaf  for  1904. 

and  1905. 


Month. 


July  11  to  31 

August 

September  1  to  24. 


May  23  to  31 ... . 

June 

July 

August 

September 

October  1  to  24. 


The  period . 


Discharge  in  second-feet. 

Total  In 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

59 

8 

32.2 

1,341 

59 

3 

9.9 

609 

50 

2.6 

4.7 

224 

344 

220 

290 

5,177 

304 

90 

206 

12,260 

90 

5 

34.3 

2,109 

5 

2 

2.8 

172 

2 

1.6 

1.9 

113 

2 

1.6 

1.6 

71 

; 

19,900 

TZITATA  ORSEK  IV  YOSEMITS  VALLEY,  OALIFORHIA. 

This  station  was  established  July  11,  1904,  by  A.  E.  Chandler  and  N.  W.  Currie.  It  is 
located  by  the  wagon  bridge,  about  2  miles  from  Yosemite,  Cal. 

Tlie  channel  is  straight  for  200  feet  above  and  below  the  station.  Both  banks  are  above 
high  water.  The  bed  of  the  stream  is  composed  of  small  granite  fragments  and  is  not  subject 
to  change. 

-  Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  the 
stream  fac^  of  the  abutment  on  the  right  bank. 

The  gage  is  a  vertical  timber  securely  fastened  to  the  bridge  stringer  on  upper  side  of 
bridge,  9  feet  from  left  abutment.  The  bench  mark  is  formed  by  the  heads  of  two  nails  in 
the  top  of  the  bridge  stringer  near  the  gage;  elevation,  12.70  feet  above  the  datum  of  the 
gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  measurements  ofTenaya  Creek  in  Yosemite  Valley ^  Calif omia^  in  1905. 


Date. 

ITydrographer 

Width. 

Area  of 
section. 

Moan 
velocity. 

height. 

Feet. 
5.95 
n.oo 

5.65 
5.18 
4.80 
4.40 
4.10 
3.60 
3.35 

Dis- 
charge. 

Juno  7        ... 

W.  n.  Clapp 

Feet, 
45 
45 
45 
45 
45 
42 
41 
34 

Sq.ft. 
119 
125 
110 

90 

72 

61 

37 

16.8 

Ft.  per  sec. 
3.36 
3.42 
3.03 
2.4a 
2.01 
1.59 
1.19 
.84 

See.-ft. 
400 

J  uiie  14 

N.  W.  Currie 

428 

Juno  19 

.do 

333 

June  24 

do 

221 

June  28 

do 

145 

July  5 

do 

61 

July  12 

do 

44 

July  24 

.....do 

H.  1 

October  lo 

do 

3 

• 

a  Estimated. 
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Daily  gage  height,  infeeJ,  ofTenaya  Creek  in  Yosemiie  VaJhy,  Califomiayfor  1905. 


Pay. 


I  Juno.  !  July.     Aug.  '  Si^pt.     Oct. 


Day. 


Juno. 


1 

1     5.9 

5.9 

4.7 
4.6 

3.5 
3.5 

- 
3.35 
3.a5 

i     i.3.5 
"  3.  .3.5 

17 

1 
5. 8 

3.85 
3.8 

3.  ,18 

3..3;5 
a  3. 3.5  1 

03.35 

2 

1« 

5. 75 

03.35 

3 

5. 9 

4.5 

3.5 

3.35 

«3.35 

19 

.=1.6.5 

3.75 

3.38 

a  3.  .^5 

03.  .15 

4 

5.7 

4.4 

3.45 

3.3.5 

"3. 35 

20 

5.  .55 

3.7 

3.38 

03.35 

13..15 

5 

5. 6 

4.4 

3.4.5 

3.  .3.5 

'»3..35 

•21 

t     5.-5.5 

3.7 

3.38 

-3.:i,5 

.3.35 

6 

5. 7 

4.3,'', 
4.3 

3.4 
3.4 

3.  :i,5 
3.3,'i 

1.3.3.5 
3. 3.1 

22 

23 

!     .5.5 

:  .5.3 

3.6.5 
3.6 

3.  as 

3.38 

03.35 
3.  ;i5 

7 

«-o 

S 

5. 8 

4.2.5 

3.4 

3.3,5 

«3.:J5 

24 

5.18 

.3.6 

3.38 

3.3.5 

9 

.5.75 

4.2 

3.4 

.3.a5 

o  3.  .^5 

'2.5 

5.1 

3.6 

3.  .38 

a  3.  35 

10 

6.0 

4.1 

3.4 

.3..r, 

3.3,5 

26 

.5.0 

3.  .5.5 

3.  38 

a  3.  .15 

11 

6  01 

4.1 
4.1 

3.38 
3.38 

3.  .35 
3.3,5 

«  3. 3.5 
'»3.3.5 

27 

4  9 

3.  .5.5 
3.5.5 

3.3S 
.3.38 

a3..15 
a  3.  .35 

12 

6.0 

28 

4.83 

13 

6.15 

5. 98 

4.0 
3. 95 

3.38 
3.  .38 

3.  .35 
.3.3,5 

rt  3. 3.» 
3.3". 

29 

4. 8 

3.5 
3.5 

3.,^5 
3.35 

0.3.3.5 
3.  .15 

14 

.30 

1 
4.7 

15 

5.a5 

.5.9 

3.9 
3.85 

3.38 
3.38 

3.35 
3.3.5 

3.  .35 
'»3..^-> 

31 

3.5 

3..^5 

16 

1 
1 

July.  I  Aug.  '  Sept.     Oct. 


o  Tijigo  heights  eRtiniAte4. 

Station  rating  table  for  Tenaffa  Creek  in  Yosemite  Valley,  Califomia,  from  Jxdy  1,  190J^,  to 

December  St,  mVj. 


hS^.   ,''-^^^-^^l&i.   \^^^^^-^^- 


Feet. 
,3.40 
3.  .50 
.3.60 
3. 70 
3. 80 
.3.90 
4.00 
4.10 


Second-fret. 

Feet. 

4.5 

4.20 

8 

4.  .30 

12 

4.40 

17 

4.. 50 

22 

4.60 

28 

4.70 

35 

4.80 

44 

4.1W 

Second-feet. 
.54 
(i6 
80 
95 
111 
128 
146 
16.5 


hc^ft.     »i-h.rge. 


Feet. 
.5.00 
.5. 10 
5. 20 
.5.30 
.5.40 
.5.  .50 
5.60 
5. 70 


Second-feet. 

I  184 

I  2fW 

225 
I  247 

i  270 

2a3 

317 
342 


hi^.     nischHrgo. 


Feet. 

5.80 
.5.90 
6.00 
6.10 
6.20 
6.30 


Second-feet. 

368 
I  ,3a5 

4>> 
4.50 
480 
512 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  discharge 
measurements  made  during  1904-5.    It  is  well  deflned  between  gage  heigh t.s  3.3  feet  and  6  feet. 

Estimated  inonthly  discharge  of  Tenaya  Creek  in  Yosemite  V^alley,  Califomia,  for  190^  and 

1905. 


July  11-31 

.\ugu.st 

September  1-24. 


1905. 


May  23-31... 

June 

July 

August 

September. . . 
October  1-21. 


The  period . 


!         Discharge  in  second-feet. 

Total  in 

Maximum.   Minimum.      Mean. 

acre-feet. 

1                 80 

1" 

38.3 

I,5a5 

'                  28 

4.5 

12.3 

756 

'                 80 

1 

3.9 

8.6 

409 

512 

368 

425 

7,587 

465 

128 

323 

19,220 

128 

8 

38.8 

2.386 

8 

3 

4.4 

270 

3 

3      '           3.0 

179 

3 

3      1           3.0 

125 

i 

29,770 
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MISCELLAirSOUS  MEASTJIlEMEirTS  IN  MERCEB  RIVER  DRAINAGE  BASIN. 

Bruinl  Ve'd  Creek,  Ymemite  VaUey,  ddifornla. — This  stream  is  a  trilmtary  of  the  Merced 
River.  An  estimat^^  was  made  of  the  disrhar<iji>  at  a  point  /jOO  feet  above  iU  junction  with 
Merc«d  River  and  about  1,000  feet  below  Bridal  Veil  Falls  on  June  7,  1905,  by  W.  B. 
Clapp.  It  was  impossible  to  make  a  measurement  on  accxsunt  of  the  rough  bed  and  heavy 
grade  of  the  stream. 

Estimated  discharge,  100  second-feet. 

Casca^le  Creek,  Yosemite  VaUey,  California. — This  stream  is  a  tributary  of  the  Merced 
River.  An  estimate  was  made  of  the  discharge  at  a  point  .500  feet  below  C^asc^ide  Falls  neai' 
mouth  of  creek  on  June  6,  1905,  by  W.  B.  Clapp. 

Estimated  discharge,  150  second-feet. 

Ribbon  Falls  Creek,  Yosemite  Valley,  Califoinia.  -This  stream  is  tributary  to  Merced 
River  in  Yosemite  Valley.  A  measurement  wa^  made  w^here  the  crtH»k  cnxsses  the  road  on 
the  west  side  of  the  valley  on  June  7  by  W.  B.  Clapp. 

The  stream  was  flowing  in  s«n'eral  shallow  channels. 

Total  width,  20.5  feet;  area,  9.0  square  feet;  mean  velocity,  1.89  feet  per  second;  dis- 
charge, 17.0  second-feet. 

TUOLUMNE  RIVER  DRAINAGE   BAj^TX. 

DESCRIPTION  OF  BASIN. 

Tuolumne  River  rises  on  the  western  slope  of  the  Sierra  Nevada  and  drains  the  country 
located  between  Stanislaus  River  on  the  north  and  Mended  River  on  the  south.  It  has 
numerous  tributaries,  several  of  which  produce  a  heavy  discharge.  The  country  through- 
out this  basin  is  rough  and  rugged,  especially  along  the  main  river,  which  cuts  through  solid 
granite,  with  high  precipitous  clilFs  on  either  side.  Along  this  stream  is  found  some  of  the 
grandest  scenery  of  the  Sierra  Nevada.  This  stream  drains  the  northern  portion  of  the 
Yosemite  National  Park,  where  is  located  the  Grand  Canyon  of  the  Tuolumne  and  the 
Iletch  Iletchy  Valley,  which  is  pronounced  by  many  to  exceed  the  famed  Yosemite  Valley 
in  grandeur  and  l)eauty.  The  formation  is  of  granite,  which  on  the  higher  elevations  is 
bare  and  glaciated,  often  rising  thousands  of  feet  in  vertical  cliffs  and  domes.  Along  the 
middle  reaches  of  this  basin  there  is  good  .soil  cx)vering,  with  a  heavy  timber  growth  of  pine, 
fir,  cedar,  and  other  kindred  tn»es.  On  the  lower  reaches  the  covering  is  a  heavy  growth 
of  brush,  which  dimhii.shes  in  the  foothills  where  the  stream  enters  the  San  Joaquin  Valley. 
This  portion  of  the  basin  has  a  light  soil  covering,  with  grass  growth,  which  Ls  used  for  pas- 
turage. There  are  several  glacial  lakes  throughout  the  upper  reaches  of  this  basin,  many 
of  the  larger  of  which  ofTer  exceptional  opportunities  for  the  construction  of  storage  reser- 
voirs. There  are  also  many  reservoir  sites  on  the  main  river.  The  stream  has  a  heavy 
fall,  and  the  opportunities  for  power  development  are  numerous.  Several  diversions  are 
made  above  the  gaging  station,  which  Is  located  at  Lagrange,  where  the  stream  breaks 
from  the  foothills.  The  precipitation  on  the  upper  half  of  this  basin  falls  in  the  form  of 
snow,  a  greater  portion  of  which  disappears  in  the  spring  months,  but  on  the  higher  eleva- 
tions remains  until  late  in  the  summer.  The  mean  annual  rainfall  varies  from  about  30 
inches  on  the  lower  foothills  to  about  60  iuche^s  on  the  higher  elevations. 

TUOLTJIINE  RIVER  AT  LAGRANGE,  OAL. 

This  station  was  established  August  29,  1895,  by  J.  B.  Lippincott.  It  is  located  at  the 
wagon  bridge,  in  the  town  of  Lagrange.  It  is  below  the  high  dam,  where  the  diversions 
are  made  by  the  Turlock  and  Modesto  canals,  and  also  below  the  head  of  the  canal  of  the 
Lagrange  Ditch  and  Hydraulic  Alining  Company,  which  diverts  water  from  the  left  bank 
of  the  river  above  the  dam. 

The  channel  is  straight  for  400  feet  above  and  600  feet  below  the  station.  It  is  broken 
by  two  iron  piers  and  has  a  width  at  ordinary  stages  of  300  feet.    During  the  season  of 
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low  flow  all  the  water  is  taken  out  by  the  Turlock  and  Modesto  canals  above  the  station. 
The  record  of  flow  of  the^e  canals  is  kept.  The  bed  of  the  stream  is  composed  of  gravel 
and  is  fairly  permanent.  The  current  Is  swift  at  high  stages  and  very  sluggish  during  low 
water.  The  discharge  has  gradually  increased  each  year  for  the  same  gage  heights.  Both 
banks  are  high  and  not  subject  to  overflow. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  a  mark  on  the  raihng  of  the  bridge  100  feet  north  from  the  center  of 
first  pier  on  right  bank  of  the  river. 

The  gage  is  a  vertical  timber  fastened  to  the  right  abutment  of  the  bridge.  During  1905 
the  gage  was  read  by  R.  A.  Trumbly.  Bench  marks  were  established  as  follows:  (1 )  Top  of 
a  rock  marked  with  white  paint,  situated  on  the  left  bank  below  the  bridge  and  opposite  the 
573  foot  mark  of  the  cross  section;  elevation,  19.10  feet.  (2)  The  top  of  rock  marked  with 
white  paint,  situated  75  feet  downstream  from  bench  mark  No.  1 ;  elevation,  16.89  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85, 
100,  and  134  of  the  United  Staters  Gjological  Survey. 

Discharge  measurements  of  Tuolumne  River  at  Lagrange y  Cal.,  in  1905. 


Date. 


March  15 

April  6 

May  24 

June  16 

June  17 

Scpteniljer  13.. 
Octol)or  18 


Hydrographcr. 


F.  R.  S.  Buttemer. 
O.  W.  Patterson... 

R.  S.  Ilawloy 

do 

do 

C.  II.  1^ 

Lee  and  Ilawlcy... 


Width. 

Feet. 
325 
332 
344 
344 
.344 
30 

;w 


Area  of 
section. 

Mean 
velocity. 

Oage 
height. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

1,426 

1.79 

6.10 

1,591 

2.40 

6.60 

2,068 

3.79 

7.90 

2,068 

.3.66 

7.90 

1,006 

3.28 

7.4/» 

'             20 

.45 

3.30 

1             36 

1.47 

3.68 

Dis- 
charge. 

Sec.-ft. 
2,  .^8 
3.817 
7,846 
7,574 
6.249 
9.2 
53 
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Day. 


Jan.  '  Fob. 


1 ,...:.... 

2 

5.7 
5.1 

3 

5.0 

4 

4.8 

5 

48 

6 

48 

7 

4.75 

8 

4.75 

9 

4  75 

10 

4.75 

U 

4.8 

12. 

4.8 

13 

4.8 

14 

4.8 

15 

4.8 

16  ..   .. 

4.8 

17 

4.8 

18 

4.8 

19 

4.8 

20 

4.8.5 

22 

5.0 
5.1 

23 

24 

25 

26 

5. 15 
5.2 
5.1 
5. 0 

27 

4.85 

28 

4.8 

29 

4.8 

30 

4.9 

31 

4.0 

5.75 

8.1 

6.3 

6.0 

6.35 

6.1 

5.6 

5.5 

5.4 

5.4 

5.2 

5.1 

5.1 

5.0 

5.0 

4.9 

5.1 

5.1 

5.1 

5.8.5 

5.R5 

.5.4 

.5.4 

5.4 

5.  .5.5 

.5.8 


Mar. 


5.7 
,  5.&5 
5.9 
.5.9 
5.9 


.5.9 

.5.8.5 

5.8 

5.85 

5.8 

6.95 

6.55 

6.1 

6.1 

7.3 

7.0 

9.3 

7.6 

6.?i5 

6.6 

6.5 

6.3 

6.1 

6.1 

6.2 

6.1 

6.45 

6.2.5 

6.1 


Apr. 


5.9 

6.05 

5.9 

5.9 

5.95 

6.3 

6.a5 

6.6 

6.45 

6.5 

6.4 

6.a5 

.5.8 

.5.75 

.5.9 

5.ft> 

.5.9 

.5.95 

5.9 

.5.9 

.5.9 

5.95 

0.6 

7. 1 

7.1 

7.2 

7.2 

7..^5 

7.4 


May. 


7.3 

6.7 

6.3 

6.35 

6.15 

6.15 

6.  .3.5 
6.5 
6.2 
6.1 
0.0 
6.0 
5.9 
6.1 
6.8 
7.7 
8.7 
8. 2.5 
8.0 
8.0 
.S.2.5 
7.9 
7.6 
7.8 
8.0 

7.  .K.-) 
7.65 
7.-^5 
6.7 
0.8.5 
6.9 


June. 


7.0 

7.0 

6.9 

6.85 

6.75 

6.7 

6.8.5 

7.1 

7.6 

7.9 

8.0 

8.a5 

8.0 

7.a5 

7.85 

7.8 

7.6 

7.45 

7.3 

7.2.5 

7.a5 

0.9 

6.2.5 

(i.  15 

0. 15 

0.1 

6.  (J5 

0.05 

6.20 

6. 05 


July. 

Aug. 
3.2 

Sept. 

Oct. 

6.05 

3.1 

3.7 

6.0 

3.2 

3.1 

3.85 

5.8 

3.2 

3.1 

3.8 

5.45 

3.2 

.3.1 

3.7 

5.5 

3.2 

3.1 

.3.6 

5.5 

3.2 

3.1 

3.6 

5.  .35 

3.2 

3.1 

.3.6 

.5.4 

.3.2 

3.1 

3.6 

5.15 

3.2 

.3.1 

3.5 

5.0 

3.2 

.3.1 

.3.5 

4.85 

3.2 

.3.1 

.3.5 

4.7 

.3.2 

3.4 

3.5 

4.  .55 

3.2 

.3.3 

3.5 

4.5 

3.2 

3.3 

,3.5 

4.75 

.3.2 

3.2 

3.5 

4.7 

3.2 

3.2 

3.5 

3.05 

.3.2 

3.2 

3.5 

3.4 

.3.1 

.3.2 

3.6 

3.3 

3.1 

.3.2 

3.a5 

.3.2 

3.1 

3.2 

3.  &5 

.3.2 

.3.1 

3.2    , 

.3.7 

.3.2 

.3.1 

3.2 

3.7 

3.2 

3.1 

.3.2 

.3.7 

3.2 

3.1 

.3.2 

.3.7 

.3.2 

3.1 

.3.2 

.3.7 

.3.2 

3.1 

.3.2 

.3.7 

3.2 

3.1 

.3.3 

3.7 

.3.2 

3.1 

3.2.5 

.3.7 

3.2 

.3.1 

3.4 

.3.a5 

3.2 

.3.1 

.3.5 

3.0.5 

3.2 

3.1 

3.a5 

Nov. 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

.3.65 

.3.a5 

3.65 

.3.65 

.3.a5 

.3.65 

3.65 

3.7 

3.7 

3.7 

3.7 

^.7 

3.7 

3. 75 

3.8 

3.75  , 

.3.75 

3.75 

3.8 

3.8 

3.85 

4.0 

4.0 

4.a5 


Doc. 

4.05 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

.3.9 

.3.9 

4.0 

3.95 

3.95 

3.95 

4.0 

4.0 

4.0 

4.a5 

4. 15 

4.1 

4.a5 

4.05 

4.a5 

4.0 

4.0 

4.1 

4. 15 

4.15 

4.2 
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Station  raiiruf  table  for  Tuolumne  River  at  Lagrange,  Cat.,  from  January  1  to  December  SI, 

JU05.  ' 


hoight. 

Dj.sfhargp. 

1 

<iacp 
hoight. 

Dlsf-hargP.  i 

(J  age 
height. 

I  Discharge. 

Gage 
height. 

Discharge. , 

Fert. 

Srcorui-frd. 

Feet. 

Secomi-feet. 

Feet. 

^Second-feet. 

Feet. 

Second-feet. 

3.10 

4.50 

t             340 

5.90 

2,200 

i.m 

6,700 

3.20 

5 

4.(10 

410 

6.00 

2,400 

7.80 

7,360 

3.30 

10 

4.70 

40O 

6.10 

2,610 

8.00 

8.060 

3.40 

1               '^ 

4.H() 

1              580 

6.20 

2.830 

8.30 

8,780 

3.50 

30 

4.90 

<IS0 

6..'*) 

,          .%060 

a40 

9,500 

3.  m 

1                ^ 

."i.OO 

790 

6.<0 

3,300 

8.60 

10,260 

3.70 

r*.") 

5. 10 

910 

6.  .10 

1          3.550 

8.80 

11. aw 

3.80 

I                70 

5.2(» 

1,0.7) 

6. «) 

.3,800 

9.00 

11,8;V) 

3.00 

W 

5. 30 

1.170 

6.70 

4,060     1 

9.20 

12,660 

4.00 

120 

5.40 

1,310 

6.  SO 

4,  .120 

9.40 

13,480 

4.10 

l.V) 

5.  rjO 

1           1,470 

6.90 

1           4,600 

9.60 

14,330 

4.20 

'               190 

5.fi0 

l,fi30 

7.00 

4,880 

9.80 

15, 16:' 

4.30 

230 

5.70 

'           1,810 

7.20 

1          .'i.470 

10.00 

16,000 

4.40 

280 

5.  SO 

2.000 

1 

7.40 

j          6,070 

EstitnatM  monlhly  dbicharge  ofT^wlumne  Riwr  at  Lagrange,  CoL.,ftr  190/i. 
[Drainage  area,  l.-IOl  square  miles.] 


Month. 


]  Di.seharge  in  second-fiH»t. 

I  Maximum.  Minimum.        Mean. 


Total  in 
acre-feet. 


January 

Fehniary 

March 

April 

May 

Jtnie 

July 

August 

Septenil)er 

Octoljer 

Noveml)©r 

Decern  l)er 

The  vear 


1,810 
S,420  ' 

070  I 
"0 

.360  I 

07r> 

403  ' 

^'  j 

131   I 

80  j 

1.35 ; 

190  i 


745 
1,871   I 
2,696 
2,866  I 
3,-2.'i8  j 
427 
103  I 

an 

.30  I 
48  j 
90  ' 


745 
1.926 
3,487 
4,016 
5,927 
5,960 
1,.344 
212 
78.1 
45.5 
62.2 
129 


45, 810 

107,000 

214.400 

239,000 

.364,400 

.Vi5,200 

82,640 

13,010 

4,647 

2,798 

3,701 

7,932 


Run-off. 


Se<'ond-feet  ,    n^^.u 

lK-rsou«r.K",Pt. 
mile.        I 


0.496 
1.28 
2.  '^2 
2.68 
,3.9fi 
3.98 
.«l.5 
.141 
.a52 
.030 
.041 
.086 


13,070  I 


1,995  !     1,441.000 

I 


1..33 


(1.  :»72 

l.X? 

2,fiN 

2.99 

4..V, 

4.44 

\.m 

.163 
.058 
.03.'i 
.046 
.0» 

17.W 


a  The  minimum  of  8  feet  in  September  was  caused  by  closing  head-gate  of  Turlock  Canal  and  holding 
water  back  In  reservoir  until  dam  overflowed. 

Note— The  above  discharge  includes  that  of  Turlock  and  Modesto  canals. 

MODESTO  OAKAL  AT  LAGRANGE,  GAL. 

The  Modesto  canal  i.s  the  properly  of  the  M(xie.sto  irrigation  district.  The  water  is 
diverted  from  the  right  .side  of  tlie  Tuolumne  River  at  the  Lagrangp  dam.  This  canal  was 
designed  to  carry  *M)()  second-feet  and  to  irrigate  land  in  the  vicinity  of  Modesto,  Stanislaus 
County,  Cal.  The  principal  part  of  the  constmction  work  was  done  on  this  canal  prior  to 
1892.  but  on  account  of  litigation  the  canal  was  not  completed  until  April,  1903. 

On  April  26,  1903,  a  gage  rod  was  set  in  and  a  rating  made  of  Indian  Hill  fiwam,  near 
Lagrange,  Cal.  From  May  10  to  June  3  and  from  June  10  to  June  25,  inclusive,  bo&rds 
were  placed  in  the  flumes  to  back  the  water  up  and  keep  the  flumes  saturated.  During 
this  time  gage  heights  were  obtained  by  taking  the  depth  of  the  water  in  the  canal  below 
Indian  Hill  flume. 
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On  July  12,  1904,  the  station  was  moved  to  the  flume  near  the  intake.  This  was  done 
so  that  more  gage  re.adings  and  explanations  of  their  fluctuations  could  be  obtained  by 
having  J.  L.  Montgomery,  the  regulator  of  the  gates  at  the  intake,  act  as  gage  observer. 
This  flume  is  11.85  feet  in  width. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  100  and 
134  of  the  United  States  Geological  Sur\'ey. 

Discharge  measurements  of  Modesto  canal  at  Lagrange,  fal.,  in  1905. 


Date. 


llydrographer. 


April  6. ().  W.  Peterson. 

May  24 R.  S.  Hawley... 

June  17 1 do 

July  21 do 


Width. 


Area  of 
section. 


Mean 
velocity. 


Feet. 

Sq.ft.     Ft 

per  sec. 

11.8 

40 

7.28 

11.8 

37 

6.G8 

11.8 

45 

7.18 

12 

3.5 

6.34 

Gage 
height. 


[      Dis- 
I  charge. 


Feet.  See.-ft. 

3.40  291 

3. 15  247 

3.85  323 

2.a5  222 


Daily  gage  height,  in  feet,  of  Modesto  canal  at  Lagrange,  Cat.,  for  1005. 


Day. 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22- 
•23. 
24. 
25. 
26. 
27. 
28. 
TK 
3). 
31. 


Jan 


Feb.       Mar.       Apr.    I  May.   ,  June.      July,   i    Aug.    i    Sopt 


0.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
al.O 


.9 

3.3 

.9 

3.3 

.9 

3.3 

.9 

3.0 

i.a5 

2.7 

\.Qr> 

3.3 

i.a^ 

3.0 

i.a5 

2.75 

i.a5 

2.75 

1.6 

60 

2.0 

0 

2.a'i 

0 

2.a''. 

2.3.5 

2.7 

>1.2 
1.2 
1.2 
1.2 
1.2 
1.25 
1.2.5 
1.25 
1.2.5 
1.25 
1.25 
.85 
.5 
.7 
.7 
.7 
.8 
.8 
60 
0 
0 
>2.0 
2.1 
2.5 
2.5 
2.8 
60 
0 
0 
»1.5 
2.0 


2.6 
2.9 
3.1 
3.2 
3.3 
3.3 
3.3 
3.2 
3.2 
3.1 
3.2 
3.2 
3.2 
3.1 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 


3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.2 
3.2 
60 
0 
a  3. 15 
3.3 
3.35 
3.3.5 
3.5 
3.5 
3.5 
3.5 


3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.6 
3.6 
3.6 
3.6 
2.5 
3.5 

3.7 

3.7 

3.7 

3.7 

3.75 

3.75 

3.75 

3.8 

3.9 

3.9 

4.0 

1.75 

1.5.5 

4.0 

4.0 

4.0 

4.0 


4 
4 

b 

"2. 
3. 
4 
4 
4. 
4 
4 
4 
4 
4 
4 
4. 
4. 
4 
4. 
3. 
3. 
2. 
2. 
2. 
2. 
2. 

2. 
2, 
2, 
2 
2 
2 


1.7 

1.8 

1.8 

1.6 

l.a5 

1.65 

1.4 

1..5.5 

I.. 55 

1.4 

1.5 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.2.5 

1.0 

1.1 

1.15 

1. 15 

1.15 

1.15 

1.15 

.9 
.9 
.9 
1.0 


1.0 
.95 
.95 

.a5 
.a5 

.8 
.85 
.8 
.8 
.8 
.4 


o  Water  turned  in. 
NoTB.— <'anal  dry  September  12  to  December  31. 


b  Water  turned  out. 
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Staiion  rating  table  for  Modento  canal  at  Lagrange,  Cal.,from  January  1  to  December  SI,  1905. 


Gage 
height. 

Discharge. 

Gage 

height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. ^ 

Feet. 

1 
Second-feet: 

Feet. 

Second-feet. 

0.10 

2 

1.10 

53 

2.10 

140    ; 

3.20 

252 

20 

4 

1.20 

61 

2.20 

150 

3.40 

274 

30 

7* 

1.30 

69 

2.30 

160 

3.60 

296 

40 

u    ! 

1.40 

77 

2.40 

170 

3.80 

318 

50 

16 

1.50 

S5 

2.50 

180 

4.00 

m^ 

GO 

21 

1.60 

94 

2.60 

190 

4.20 

364 

70 

26 

1.70 

103 

2.70 

200    1 

4.40 

388 

80 

32 

1.80 

112 

2.80 

210 

00 

38 

1.90 

121 

2.90 

220 

1.00 

15 

2.00 

130 

3.00 

230 

Note.— The  a)>ove  table  is  based  on  discharge  measurements  made  during  1904-1905.  It  is  well  defined 
between  gage  heights  0.5  foot  and  4  feet.  Monthly  estimates  are  included  with  those  of  Tuolmnne 
River,  J).  210. 

TURLOOK  CAKAL  AT  LAORAKOE,  OAL. 

Tlie  Turlock  canal,  tlio  property  of  the  Turl(X!k  irrigation  district,  takes  water  from  the 
left  bank  of  tlio  Tuolumne  River  at  tlie  Lagrange  dam.  This  canal  was  designed  to  carr\' 
1,500  si»cx)nd-feet  and  to  irrigate  a  large  area  of  fertile  land  in  the  vicinity  of  TurlocJc  and 
Ceres,  Stanislaus  County,  Cal. 

During  1S98  water  was  first  turned  into  the  canal  in  small  quantities  and  used  for  pud- 
dling tlie  hanks.  A  record  of  the  gage  height  has  been  kept  since  July,  1899.  Meter 
measurements  are  made  when  the  gaging  station  on  the  Tuolumne  River  at  Lagrange  is 
visited,  and  Morgan  Hume,  or  flume  Xo.  2,  has  been  rated.     It  is  13.75  feet  in  width. 

In  the  spring  of  1905  a  station  was  established  in  flume  No.  1  and  used  for  some  time, 
but  it  did  not  give  sati.sfactorj'  results  during  high  .stages  of  the  canal.  Gage  readings  were 
discontinued  on  this  flume  and  resumed  on  the  Morgan  flume.  The  record  since  May  22, 
1905,  is  on  the  Morgan  flume.     The  observer  is  J.  J.  R.  Johnson,  the  canal  tender. 

Infonnation  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nos.  81,  85, 
100,  and  134  of  tlie  United  States  Geological  Sur\'ey. 

Discfiarge  mecuturenienls  of  Turlock  canal  at  Lagrange,  Cal.,  in  1905. 


IIy<irogru|>her. 


Aprils '  ().  W.  I'etersii 

.\prils do 

April  8 do 

Aprils ' do 

May  24 1  n.i^.  ilawley. 

June  17 do 

July  21 1 do 

SeptembiT  14. .    C.  II.  Loq 


Note.  -Measurements  on  .\])ril  H  were  made  on  little  flume  near  head  of  canal,  others  made  at  Mor- 
gan flume. 


idth. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Pis- 
charge. 

>et. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-fl. 

19. 5 

24 

i.m 

1.22 

47 

19.  r. 

40 

3.20 

2.a5 

12S 

19.  .5 

55 

3.82 

2.80 

210 

19..''. 

81 

4.60 

4.15 

375 

13.  K  ' 

72 

7.13 

5.30 

514 

13.8  1 

70 

7.58 

5. 55 

576 

13.8 

66 

6.55 

4.65 

432 

13.  {) 

28 

3.07 

2.04 

86 
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Daily  gage  height,  in  feet,  ofTurlock  canal  ai  Lagrange,  Col.,  for  1905. 

Day.  Mar.    I    Apr.       May. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 


1.0  I 

2.1 

2.1' 

3.0 

3.1 

4.1 

4.1 

2.1) 

4.1 

4.0 


4.15 

4.1 

4.1 

4.15 

4.2 

0 

0 

3.2 

3.0 

1.5 

4.6 

4.7 

4.8 

5.5 

5.5 

5.5 

5.5 

5.5 

5.2 

5.2 

5.3 

5.2 

5.25 

5.25 

5.25 

5.2 

5.3 

5.4 

5.3 

5.3 


5.3 

5.3 

5.4 

5.2 

5.2 

5.2 

4.1 

4.6 

4.7 

4.7 

4.7 

4.7 

4.7 

4.75 

4.85 

4.9 

5.0 

5.0 

5.0 

0 

0 

5.3 

5.25 

5.25 

5.3 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 


June. 


July. 


5.55 
5.55  I 
5.55 
5.  .55  I 
5.« 
5.5.5  I 


5.. 5,5 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

3.6 

5.6 

5.2 

5.4 

5.0 

5.0 

4.8 

4.8 

4.2 

4..V. 

4.  .5.5 

4.5 

4.25 

4.0 

4.1 

3.6 

3.6 


Aug. 

Sept. 

3.1 

2.0 

3.2 

2.0 

3.15 

1.9 

2.9 

1.9 

2.95 

1.9 

2.95 

1.8 

2.65 

1.8 

2.65 

1.65 

2.65 

2.65 

2.65 

2.6 

2.7 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.0 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

1.8 

1.8 

1.8 

2.0 


1.65 

1.65 

1.65 

1.65 

1.8 

2.5 

2.1 

2.1 

1.8 

1.8 

1.7 

1.75 

1.75 

1.75 

1.75 

1.75 

1.7f 

1.75 


Note.— Canal  dry  January  1  to  March  21  and  Septeni))er  26  to  December  31. 
Station  rating  tabUfor  Turlock  canal  at  Lagrange,  Col.,  from  January  1  to  December  31, 1005. 


Gage 
icignt. 


hoigl 


Feet. 

0.30 

40 

50 

60 

70 

80 

90 

1.00 

1.10 

1.20 

1.30 

1.40 


Dl.sehargo. 

Gage 
height. 

Second-fert. 

Feet. 

1 

1.50 

2 

1.60 

3 

1.70- 

4 

1.80 

5 

1.90 

7 

2.00 

10 

2.10 

14 

2.20 

18 

2.30 

23 

2.40 

28 

2  .50 

34 

2.60 

Discharge. 


40 
47 

55 
64 
74 
85 
96 
107 
118 
130 
142 
154 


Gage 
height. 

1                       1 
Discharge.  1 

Gage 
height. 

Feet. 

Second-feet. 

Feet. 

2.70 

166 

3.90 

2.80 

1             178 

4.00 

2.90 

'             190 

4.20 

.3.00 

i             202 

4.40 

J.  10 

'             215 

4.60 

3.20 

1             228 

4.80 

3.30 

241 

5.00 

.3.40 

1              254 

.5.20 

3.50 

1             268    ' 

5.40 

3.60 

1             282 

.5.60 

3.70 

j             296 

3.80 

'             310 

1 

Discharge. 

^  '  I 

Second-feet. 

324 

338 

366 

394 

422 

450 

478 

506 

5.35 

565 


Note.— The  above  table  is  based  on  discharge  measurements  made  during  1904-5.  It  is  well  defined 
between  gage  heights  2  feet  and  5.5  feet.  Monthly  estimates  are  included  with  those  of  Tuolumne 
River,  p.  210. 
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1CI8CELLAKE0U8  KEASTJIIEMEKTS  IN  TUOLTrXKE  RIVER  DRAIKAGS  BASDI.     * 

Okivey  River. — This  stream  is  tributary  to  Tuolumne  River  from  the  north  and  enters  it 
about  10  miles  above  the  mouth  of  the  North  Fork.  A  measurement  was  made  on  Sep- 
tember 15,  1905,  just  above  the  bridge  for  the  new  trail  from  Tuolumne  to  Lake  Eleanor, 
by  11.  A.  Campbell. 

Width,  10  feet;  area,  14.3  square  feet;  mean  velocity,  0.87  foot  per  second;  discharge, 
12.5  second-feet. 

Cherry  Riirr. — Tliis  str(»am  is  tributary  to  the  Tuolumne  River  from  the  north  and  enters 
it  about  15  miles  below  Hetch  lletchy  Valley.  A  measurement  was  made  one-third  of  a 
mile  above  the  mouth  of  Eleanor  Creek  on  September  16,  1905,  by  H.  A.  Camplx-ll. 

Width,  2  feet;  area,  1.4  square  feet;  mean  velocity,  1.00  foot  per  second;  discharge,  1.4 
8econd-f(»et. 

Cherry  River  at  Cherry  ValUy,  Cal. — A  measurement  was  made  at  the  old  gaging  station 
in  the  lower  end  of  Cherrj'  Valley  on  main  trail  from  Tuolumne  to  Lake  Eleanor  on  Sep- 
temlxT  17,  1905,  by  II.  A.  Campbell. 

Width,  2.2  feet;  area,  1.6  square  feet;  mean  velocity,  0.58  foot  per  second;  discharge, 
0.92  st»cond-fo<>t. 

Eleanor  Creek. — A  measurement  was  made  on  September  18,  1905,  1  mile  below  outlet 
from  Lake  Eleanor  and  al>out  3  miles  above  its  junction  with  Clierrj'  Creek,  by  H.  A. 
Campl)ell. 

Width,  2.0  feet;  art^a,  0.50  square  foot;  mean  velocity,  0.60  foot  per  second;  discharge, 
0.30  second-foot. 

Tuolumne  River  at  Hetch  lletchy,  Cal. — A  measurement  was  made  on  Septemlxr  IS,  1905, 
at  the  head  of  Iletch  lletchy  Valley,  one-half  mile  above  mouth  of  Rancheria  Creek,  by 
H.A.Campbell. 

Width,  14  feet;  area,  12  s<|uare  feet;  mean  velocity,  1.83  feet  per  second;  dlscliargc, 
22  s(Hond-feet . 

Rancheria  Creek. — This  stream  enters  Tuolunuie  River  from  the  nortli  in  Hetch  Hetchy 
Valh  y.  A  nieitsurement  whs  made  on  SeptcrnlM^r  19,  1905, 100  yards  :ilx)vc  trail  cmssing, 
al)out  1 1  miles  alxne  its  junction  witli  Tuolumne  River,  by  H.  A.  Campbrll. 

Width,  4  feet;  area,  3.3  .scjuare  feet;  mean  vchK'ity,  0.94  foot  per  second;  duscharge, 
3.1  second-feet. 

Tiltill  Creek.  -This  stream  enters  the  Tuolumne  River  from  the  north  in  Hetch  Hetchy 
Valley.  A  measurement  was  made  on  September  19,  1905,  at  lower  end  of  Tiltill  Valley 
about  2  miles  above  its  junction  with  Tuolumne  River,  by  H.  A.  Campbrll. 

Width,  0.9  foot;  area,  O.IS  square  foot;  mean  velcK-ity,  0.67  foot  per  second;  discharge, 
0.12  .s<*cond-foot. 

Falls  Creek.  -This  stream  enters  Tuolumne  River  from  the  north  in  Hetch  Hetchy  Val- 
ley. A  measurement  was  jnade  on  September  19,  1905,  at  the  outlet  of  I.^e  Vernon,  by 
II.  A.  (^ampbell. 

Width,  4.4  feet;  area,  l.(>s(juare  feet;  mean  velocity,  0.75  foot  per  second;  discharge,  1.2 
s<T(»nd-feet. 

Tmdni/im  River  at  lletrh  Hetchy  Valley,  Cal. — A  measurement  was  made  on  S<»ptember 
21,  1905,  at  tlie  lower  end  of  Hetch  Hetchy  Valh'v  about  one-half  mile  below  trail  to  Lake 
Eleanor,  by  11.  A.  Campbell. 

Width,  18.5  feet;  area,  13.5  scjuare  feet;  mean  velocity,  1 .78  f(»et  per  second ;  discharge. 
24  se(;ond-feet. 

Middle  Fork  ofTuoluinite  River.  -A  measurement  was  made  on  this  stream  on  September 
21,  11K)5,  about  UK)  yards  downstream  from  the  bridge  on  the  road  from  Sequoia  to  Hog 
Ranch  by  H.  A.  Campbell. 

Width,  2  feet;  area,  O.tX)  scjuare  foot;  mean  velocity.  0.93  foot  per  second;  discharge, 
0.  .56  second-foot. 
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South  Fork  of  Tuolumne  River. — A  measurement  was  made  on  this  stream  on  September 
22,  1905,  about  75  yards  upstream  from  the  bridge  on  the  Big  Oak  Flat  and  Yosemite  Toll 
Road,  near  Harden  ranch,  by  H.  A.  Campbell. 

Width,  11.2  feet;  area,  10.6  square  feet;  mean  velocity,  0.42  foot  per  second;  discharge) 
4.5  second-feet. 

Mining  ditch  near  Loffrange,  Col. — This  ditch  diverts  water  from  the  Tuolumne  River  sev- 
eral miles  above  the  town  of  Lagrange,  Cal.  A  mea.surement  was  made  April  6  at  a  point 
on  the  hill  above  the  Lagrange  dam. 

Width,  6  feet;  area,  4.3  square  feet;  mean  velocity,  1.58  feet  per  second;  discharge,  6.8 
second-feet. 

STANISLAUS  RFV^R  DRAINAGE  BASIN. 

DE80RIPTI0N  OF  3A8IV. 

Stanislaus  River  drains  a  portion  of  the  west<»rn  slope  of  the  Sierra  Nevada  and  heads 
well  back  on  the  crest,  at  elevations  of  from  10,000  to  12,000  feet.  It  drains  the  country 
between  the  basins  of  the  Mokelumno  River  on  the  north  and  the  Tuolumne  River  on  the 
south,  and  flows  in  a  general  southwesterly  direction,  entering  the  San  Joaquin  River  23 
miles  above  Stockton.  It  has  numerous  tributaries  in  the  upper  reaches  of  the  basin,  which 
have  their  source  in  numerous  small  glacial  lakes.  The  topography  is  rough  and  broken 
with  high  mountain  peaks.  The  formation  is  of  granite,  which  is  bare  and  destitute  of  tim- 
ber growth  above  an  elevation  of  8,000  feet,  except  where  .small  glacial  lakes  and  moraines 
occur.  In  the  middle  reaches  of  the  basin  there  is  good  soil  covering  and  a  heavy  growth  of 
timber.  In  this  basin  is  situated  tlie  Calaveras  grove  of  big  trees  {Sequoia  gigantea),  for 
which  the  Sierra  Nevada  are  famous.  This  is  the  most  northerly  grove  of  thes<»  trees, 
groves  of  which  extend  as  far  south  as  the  Kern  River  basin.  The  mean  annual  rainfall  for 
the  basin  is  about  50  inches.  The  precipitation  falls  chiefly  in  the  form  of  snow  on  the 
higher  elevations,  remaining  well  into  the  summer  months.  Mining  operations  have  been 
carried  on  extensively  in  this  basin,  and  many  canals  have  been  taken  out  of  the  river,  all  of 
which  dischai^  their  water  into  the  river  again.  The  canal  of  the  Stanislaus  Water  Com- 
pany diverts  water  3  miles  above  Knights  Ferry,  which  is  used  to  irrigate  land  between 
Knights  Ferry  and  Stockton.  A  gaging  station  is  maintained  on  this  canal  to^  determine 
its  discharge. 

STANISLAUS  RIVER  AT  KNIGHTS  FBRRY,  CAL. 

A  station  was  first  established  on  this  river  on  May  3,  1895,  at  the  railroad  bridge  one- 
half  mile  north  of  the  town  of  Oakdale.  On  July  30,  1898,  a  cable  was  placed  1,0(X)  feet 
below  the  railroad  bridge.     This  station  was  used  until  FebniarA'  16,  1901. 

The  station  at  Knights  Ferry  was  established  May  19,  1903,  by  W.  II.  Stearns.  It  is 
located  200  feet  from  the  post-office  at  Knights  Feny. 

There  is  an  island  800  feet  above  the  gaging  station,  and  a  dam  on  each  channel  at  the 
head  of  the  island.  The  Stanislaus  Milling  and  Power  Company's  power  house  is  on  the 
right  bank  of  the  river  below  one  of  these  dams  and  about  1,000  feet  al)ove  the  gaging  sta- 
tion. The  channel  is  straight  for  500  feet  above  and  below  the  cable.  At  ordinary'  and 
high  stages  the  stream  has  a  fall  of  0.47  foot  in  the  500  feet  above  the  cable  and  of  0.68  foot 
in  the  500  feet  below.  Both  banks  are  composed  of  cemented  gravel  and  are  high.  The 
bft  bank  is  not  subject  to  overflow.  In  extreme  floods  the  right  bank  has  l)een  known  to 
be  overflowed,  flooding  the  yards  and  houses  next  to  tlie  river.  The  Iwd  is  of  gravel  and  is 
subject  to  some  change  from  the  addition  of  material  which  is  washed  down  from  the  island 
above. 

Dischai^  measurements  at  high  and  medium  stages  are  made  from  a  car  suspended  from 
a  cable.     Low-wat^r  measurements  are  made  by  wading  300  feet  above  the  cal)le.     The 
initial  point  for  soundings  is  the  eyebolt  to  which  the  cable  is  fastened  on  the  right  bank. 
IRB  177—06 15 
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Ordinarj'  and  low-water  stages  were  read  on  an  iron  pipe  driven  into  the  bed  of  the 
stream.  For  high  stages  the  gage  was  a  plank  nailed  to  a  post  on  the  right  bank  of  the 
river.  A  new  gage  rod  has  been  placed  near  the  cable  on  the  right  bank  and  gage  readings 
are  now  made  on  this  rod.  It  consists  of  an  inclined  rod  fastened  securely  to  posts  set  in  the 
ground.  This  portion  of  the  rod  is  used  for  the  lower  stages.  For  high  water  there  is  a 
vertical  section  similar  to  the  above  at  the  north  cable  support.  During  190.5  the  gage  was 
read  once  each  day  by  E.  J.  Coop.  Bench  marks  were  established  as  follows:  (1)  A  spike  in 
a  locust  tree  50  feet  northeast  of  right  cable  support ;  elevation,  19.20  feet.  (2)  A  rock 
under  the  spike  at  the  foot  of  the  above  locust  tree;  elevation,  18.74  feet.  Elevations  refer 
to  the  datum  of  the  new  gage. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Papers  Nt>s.  81,  100, 
and  134  of  the  United  States  Geological  Survey. 

Discharge  meatmremerUH  of  Stanislaus  River  at  Knights  Ferry,  Cal.,  in  1905. 


Date. 


Hydrographer. 


I  Width. 


March  14 

April  6 

April  16 

May  23 

July  20 

September  12. 
September  22 . 
September  29 . 

October  6 

October  13.... 

October  16 

December  21 . . 


F.  K.  S.  Buttemer. 

O.  W.  Peterson 

R.  S.  Hawley 

....do 

....do 

Lee  and  Keeler 

R.  W.  Keeler 

....do 

....do 

....do 

I..ee  and  Hawley 

R.  W.  Keeler 


Area  of 
section. 


Mean 
velocitv. 


Gage 
height. 


Dis- 
charge. 


Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

197 

751 

3.36 

9.15 

2,523 

198 

769 

3.49 

9.-2.i 

2,687 

194 

771 

3.27 

9.30 

2.51S 

217 

944 

4.30 

10.05 

4.062 

148 

363 

1.17 

7.00 

425 

40 

51 

1.68 

6.19 

S6 

40 

40 

1.57 

6.11 

77 

40 

49 

1.63 

6.17 

JO 

40 

49 

1.69 

6.14 

83 

40 

48 

1  -«  1 
Lit    1 

6.19 

!n5 

40 

47 

1.8.5 

6.21 

S7 

120 

268 

..53 

1 

6.41 

1 

142 
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Daily  gage  height,  in  feet,  of  Stanidaas  Riwr  at  Knighta  Ferry,  Col.,  for  1905. 


Pay. 


Jan.   I  Feb.      Mar.      .\pr.     May.    June.  ,  July,  i  Aug.     Sept.  '   Oct.  i  Nov.     Dec. 


1 1  7.4 

2 7.3 

3 1  7.25 

4 7.15 

5 7.1 

0 7.(»5 

7 7.0 

M 7.0 

y 7.15 

10 7.2 

11 1  7.1 

12 1  7.0.5 

13 1  7.0 

14 7.0 

>., I  7.. 

Hi., j  7.4 

17 7.3 

1 

IS 7.3 

19 7.25 

•20 7. 3 

21 7.7 

22 7.5 

Zi 7.7 

21 7.a^ 

2.J l.oT} 

28 7. 5 

27 7.35 

28 7.3 

29 7.  -2.5 

30 7.05 

31 6.75 


10. 15 

8.4 
8.  (W 

8.85 
8.  45 


7.a'i 

7.6 
7.  45 
7.4 
7.4 
7.4 


7.7  10. 

7.8  0. 
7.8  11. 
8.6  10. 
8. 45  9. 

8. 2  9. 
8.  I  8. 
8.1  8. 
8. 15  8. 

8. 3  8. 
8. 3  9. 
8. 2.5  8. 

8. 

!  8. 

'  8. 


8.5.5 

8.7 

8.85 

8.95 

9.1 

9. 2.5 

9.4 

9.4 

9.4 

9.4.5 

9.15 

8.95 

8.9 

8. 9.5 

9.1 

9.25 

9.05 

9.2     ' 

9.25 

8.9 

8.8 

8.  75 
8.9 
9.a5 

9.  45 
9.a5 

10.0 
10.1 
10.35  I 
10.45 


9.8 
9. 5 
9.;i.5  I 
9.1 

9.0     I 

8.a5  j 

9.4     ' 
9.3.5 
9.1 
8.95 
8.8 
8.75 
8.75' 
9.05 
9.5 

10.15  ' 
11.2 
10.  .55 
10.4    ' 
10.25  I 
10. 35 
10.ft5  ' 
9.9 

9.8.5 

I 
9. 115 

10.0 
9.55 
9.2 

•9.1 
9.3 
9.3,5 


9.45 

9.3.5 

9.25 

9.0 

8.8 

8.85 

9.2 

9.2     1 

9.1 

9.  15 

9.4 

9.65 

9.6.5 

9.5 

9.3 

9.4 

9.25  , 

9.2    1 

9.05  I 

8.a5  ' 

8.a5  I 

8.9 

8.7 

8.4.5 

8.2 

8.25 

8.1 

8.0 

8.0 

8.0 


.9.5 

'.8 


7.45 

7.45 

7.45 

7.45 

7.4 

7.3 

7.3 

7.2 

7.1 

7.0 

6.9 

6.85 

6.8.5 

6.75 

6.8.5 

6.75 

6.7 

6.  75 

6.8.5 

6.  75 

6.7 

6.(15 

6.55 

6.5.5 

6.5 

6.45 


6.4 

6.4 

6.4 

6.4 

6.35 

6.3 

6.3 

6.25 

6.25 

6.25 

6.25 

6.25 

6.2 

6.2 

6.25 

6.2 

6.2 

6.2 

6. 2 

6. 25 

6.25 

6.25 

6.25 

6.25 

6.2.5 

6.25 

6.i5 

6.25 

6. 15 

6.25 

6.2 


I 


6.15 

6.15 

6.15 

6. 15 

,5.7     ' 

5.7 

6.2 

6.2 

6.15 

6.1 

6.1 

6.15 

6.15 

6.15 

6.2 

6.2 

6.2 

6.2 

6.2 

6.15  I 

6.15 

6.1  I 

6. 15  I 
6.15  ' 
6. 15  I 
6. 15  , 
6.15  ' 
6.15  I 
6.15  I 
6.15 
6. 15 


6.1 

6.1 

6. 15 

6.15 

6. 15 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.15 

6.2 

6.15 

6.15 

6.15 

6.15 

6.15 

6.15 

6.15 

6. 15 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 


6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.15 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.25 

6.3 

6.3 

6.25 

6.2 

6.2 

6.3 

6.3 

6.4 

6.5 


6.45 

6.3 

6.25 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.25 

6. '25 

6.3 

6.4 

6.4 

6.3 

6.25 

6.2 

6.2 

6.25 

6.3 

6.3 

6.4 

6.45 

6.4 


I 


Station  rating  table  for  Stanidaun  River  at  Knighta  Ferry,  Cal.,  from  January  1,  1904,  to 

December  31,  1905. 


1     (Jage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

1  Discharge. 

Gage 
height. 

Discharge. 

1,  _ 

Feet. 

Second-feet. 

Fed. 

Second-feet. 

Feet. 

1 
Second-feet. 

Feet. 

\Second-feet. 

1        6.00 

1           m 

7.30 

6;J0 

8.60 

1          1.840 

9.90 

3,550 

6.10 

I               70 

7.40 

1             710 

8.70 

1          1,960 

10.00 

3,700 

6. 20 

80 

7.50 

1          im 

8.80 

'          2,080    1 

10.20 

1          4,040 

6.30 

95 

7.60 

890 

8.90 

2.300 

10.40 

4,400 

6.40 

125 

7.70 

'              980 

9.00 

1          2.  .320 

10.60 

t          4,800 

6.  .50 

\m 

7.80 

1           1,070 

9.10 

2.440 

10.80 

'          5,230 

,        6.60 

1              200 

7.90 

1, 160 

9.20 

1          2,  ,560 

11.00 

1          5,730 

6.70 

24,5 

8.00 

1.-250 

9.30 

1          2,680 

11.20 

6,-330 

6.80 

295 

8.10 

1.340 

9.40 

'          2. 800 

11.40 

f          6.990 

6.90 

1              3.50 

.S.20 

1,440 

9.50 

1         2,a50 

11.60 

7.700 

7.00 

410 

8.30 

,           1,540 

9.60 

'          3, 100 

1         7.10 

1              480 

8.40 

1.640 

9.  70 

1          3.2.50     1 

1 

j        7.20 

550 

8.50 

1,740 

1 

9.80 

3,400 
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Estimated  monihly  discharge  of  Stanidatut  River  at  Knights  Ferry,  Cal.,for  1905. 
[Drainage  area,  935  square  miles.] 

Discharge  in  second-feet.  ,  Run-off. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 


1,015 

4,002 

7,394 

4,625 

6,446 

3,296 

1,SD9 

211 

137 

138 

189 

185 

7,394  I 


Minimum. 


294 

731 

1,533 

1,905 

2,124 

1,351 

225 

97 

90 

85 

96 


Mean. 


642 

1.326 

2,395 

2,774 

3,247 

2,392 

613 

150 

103 

97 

91 

131 


SSI-".^  S^S,'  ,S£. 

mile. 


1,163 


39,480  , 
73,640  ' 
147,300  I 
165,100 

99,  aw 

142,300 
37.690 
9.223  I 
6.129  I 
5.964  I 
5.415 
8,055 

739,900 


0.687 

0.792 

1.42 

1.48 

2.56 

2.95 

2.97 

3,31 

3.47 

4.ai 

2.56 

2.86 

.656 

.756 

.160 

.1S4 

.110 

.123 

.104 

.130 

.097 

.108 

.140 

1.61 

I 


Note.— The  discharge  of  Stanislaus  Water  Company's  ditch  and  Schell  dit^h  is  included  above. 
Mean  daily  flow  of  iSchell  ditch  is  estimated  at  7  second-feet. 

STANISLAUS  WATER  COMPAKT'S  DITCH  AT  KNIGHTS  FERRT,  CAL. 

This  station  was  established  June  11,  1904,  by  S.  G.  Bennett.  The  station  is  located 
below  the  point  where  Schell  ditch  diverts  its  water,  about  1  mile  below  the  Stanislaus 
Milling  and  Power  Company's  power  house  and  200  feet  below  the  place  where  it  passes 
under  Schell  ditch  flume.  The  water  diverted  by  this  ditch  is  used  for  irrigation  in  the 
vicinity  of  Oakdale,  Cal. 

A  meter  measurement  on  Schell  ditch  200  feet  below  its  intake  gave  a  discharge  of  about 
7  second-feet,  which  is  said  to  be  its  usual  constant  flow.  In  computing  the  estimated 
monthly  discharge  of  Stanislaus  River  a  mean  dail\'  discharge  of  7  second-feet  has  been 
used  as  the  capacity  of  Schell  ditch. 

The  gage  is  fastened  to  the  upstream  side  of  a  small  bridge.  During  1905  the  gage  \i-as 
read  once  each  day  by  E.  J.  Coop. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  iu  Waler- 
Supply  Paper  No,  134,  United  States  Geological  Survey. 
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Discharge  measuremenis  of  Stanislaus  Water  Company's  ditch  at  Knights  Ferry,  Col.,  in  1905. 


Date. 


Hydrographer. 


March  14 j  F.  U.  S.  Buttemer. 

M  a  y  23 U .  S .  H  a  w  le  y 

June  16 ' do 

July  20. do f 

September  12.. I  C.  H.  Lee 

September  12 . . ' do 

September  12 do 

September  12 do 

October  17 R.  S.  llawley 


Width. 


Feet. 
13.2 

8.7 
8.5 


11 
8.7 
9.4 
9.4 


Area  of 
section. 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


Sq.ft.     Ft.  per  sec.      Feet.        Sec.-ft. 


22 

27 

24 

21 
6.1 
5.5 

13.1 

12.6 
2.1 


2.14 
4.24 
4.00 
3.67 

.85 
1.58 
2.52 
2.38  I 

.38 


2.58 
3.65 
3.45 
3.00 
1.12 
1.50 
2.18 
2.08 
.80 


47 
114 
96 
77 
5.2 
.  8.7 
33 
30 
.8 


Daily  gage  height,  infetl,  of  Stanislaus  Water  Company's  canal  at  Knights  Ferry,  Ccd., 

for  1905. 


Day. 

Jan. 

2.6 

2.4 

2.5 

2.5 

2.5 

2.3 

2.5 

2.5 

2. 45 

2. 45 

2.i5 

2.45 

2.05 

2.0 

2.2 

2.15 

Feb.  1 

2.3 

2.4 

2.a5  j 

1.9 

-.0 

2.1 

.0 

.0 

.0 

.0 

.0 
1.45 

.0 
1.8 
1.7 
1.9 

Mar. 

2.3 
2.6 
.0 
.0 
.0 
2.3 
2.5 
2.25 
2.  .5.5 
2.5 
3.4 
3.0 
2.6 
2. 45 
2.45 
2.6 

Apr. 

May. 

June. 

3.7 
3.6 
3.6 
3.7 
3.6 
3.6 

2.  .5.5 
3.45 
3.6 
.3.7 
3.6.5 

3.  a5 
3.6 
3.6 
3.5 
3.5 

July. 

Aug. 

.3.1 

3.0 

3.05 

3.a5 

3.1 

3.1 

3.1 

3.05 

3.0 

2.95 

2.95 

2.95 

3.1 

2.8 

2.8.5 

2.9 

Sept. 

Oct. 

Nov. 

Dec. 

J 

3.  .5.5 

3.7 

3.5 

3.65 

.3.-55 

3.65 

3.7 

.3.a5 

.3.6 

.3.6 

3.  .V) 

.3.6 

.3.5 

.3.65 

3.05 

.3.7 

3. 7     , 
.3.6 
3.5 
3.5 

.3.6 

3.5 

3.3 

3.2 

3.3 

.3.4 

3. 45 

3.4 

3.45 

3.7 

3.7 

3.4 

3.45 

3.35 

3.45 

3.  .35 

3.4 

3.3 

3.4 

.3.4 

3. 45 

3.3 

3.3 

3.3 

3.25 

3.15 

3.  ,3.5 

I.a5 

2.0 

2.1 

2.05 

3.45 

.3.3 

2.0 

2.0 

2.1 

2.2 

2.15 

2.0 

2.1 

1.6 

1.6 

1.5 

2.8 

2.65 

2.4 

2.3 

2.2 

2.1 

2.15 

2.2 

2. 05 

1.70 

1.75 

1.&5 

1.4 

1.2 

1.0 

1.4 

0.0 
1.5 
1.8 
1.5 
1.5 
1.2 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

2.1 

2          

2.15 

3 

2.2- 

4 

1.95 

5 

2.2 

6       

2.1 

7 

2.0 

8 

2.05 

9 

2.1 

10 

2.1 

11 

1.8 

12 

1.95 

13                       .    . 

2.0 

14       

1.8.5 

15     

1.6.5 

16 

1.8 

17 

2.35 

2.1 

2.1 

2.3 

2.0.5 

2.2 

2.3 
2.2 
2.4 
2.0 
2.4 
2.3 

2.6 
2.5 
2.45 

2.8 
2.6 

2.8 

.3.a5 
3.55 
3.6 
3.  .55 
3.6 
3.6 

.3.6 

.3.7 

.3.65 

.3.7 

3.&5 

.3.5 
.3.5 
3.5 
3. 45 
3.  .5.5 
.3.45 

3.1 
3.1 
3.0 
3.2 
3.1 
.3.0 

2.7 

2.5 

2.45 

2.3 

2.3 

2.05 

1.4 

1.4 

1.1 

1.35 

1.5 

1.6 

1.3 
1.2 
1.3 
1.4 
1.5 
1.55 

.0 
.0 
.0 
.0 
.0 
.0 

2.2 

18 

2.1 

19 

1.95 

20 

2.0 

21 

2.0 

22 

2.05 

Zi 

2.1 

2.0 

2.9 

.3.5 

3.65 

3. 45 

3.0 

2.1 

1.3 

1.8 

.0 

1.95 

24 

1     2.1 

2.0 

.3.0 

3.6 

.3.6 

3. 45 

.0 

2.0 

1.7 

1.4 

.0 

1.25 

25 

2.15 

i     2.0 

.3. 15 

3.&5 

3. 6.5 

3.4 

2.95 

2.05 

1.5 

1.2 

.0 

1.4 

26 

2.1 

.0 

.3.2 

3.7 

3.  a5 

3.  a5 

3.0 

1.9 

1.65 

1.3 

.0 

.9 

27 : 

2. 2 

2. 2.5 

.3.3 

.3.7 

.3.6 

3.  .35 

.3.1 

1.85 

1.6.5 

1.6 

1.7 

2.2 

28 

2.2 

2.  .^5 

.3.3.5 

.3.7 

.3.6 

3.:j.5 

3.0 

1.7 

1.7 

1.5 

1.9,5 

2.3 

29 

2.3 

3.4 

.3.7 

.3.6 

3.4 

2.95 

2. 15 

2.2 

1.45 

2.0 

2.2 

30 

l.fj5 

3.6 

3.7 

3.6 

3. 45 

3.1 

1.7 

2.25 

1.45 

1.9.5 

2.3 

31 

1.8 

1     .   ... 
1 

3. 65 

3.a5 

3.05 

1.5 

1.4 

2.2 
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Station  rating  table  for  Stanidaxis  Water  Company's  ditch  near  Knights  Ferry,  Cal.,  from 
January  1  to  December  31,  1906. 


Cage 
height. 

Discharge. 

Feet. 

Second-feet. 

1.00 

2.5     , 

1.10 

3.5     ! 

1.20 

'        ] 

1.30 

1             6.5     ', 

1.40 

8         1 

1.50 

10 

1.60 

12 

Cage 
leight. 

Discharge. 

height. 

Discharge. 

hei^t. 

Discharge. 

Feet. 

Second- feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.70 

14 

2.40 

40 

1        3.10 

79 

1.80 

17    II 

2.50 

45 

3.20 

85 

1.90 

2.60 

50 

3.30 

91 

2.00 

24 

2.70 

55 

3.40 

97 

2.10 

1                28     || 

2.80 

61 

1        3.50 

104 

2.20 

32 

2.90 

67 

3.60 

111 

2.30 

36 

3.00 

73 

3.70 

118 

Note.— The  above  table  is  based  on  9  discharge  measurements  made  during  190.5.  It  is  well  defined 
between  gage  heights  1  foot  and  3.7  feet.  Monthly  estimates  arc  included  with  those  of  Stanislaus  River, 
page-. 

nSOELLAKEOTTS  MEASXTREKEKTS  IN  STAKISLAUS  RIVER  DRAIKAOS  BASIK. 

Stanislaus  River  at  Parrotts  Ferry,  Cal.  —A  raeasureinent  was  made  on  this  stream  ircra 
the  downstream  side  of  the  wagon  bridge  at  Parrotts  Ferry  on  September  12,  1905,  by 
H.  A.  Campbell. 

Width,  35  feet;  area,  138  square  feet;  mean  velocity,  0.66  foot  per  second;  discharge, 
91  second-feet. 

South  Fork  of  Stanislaus. — A  measurement  was  made  on  this  stream  on  September  25. 
1905,  at  trail  crossing  to  Yancey's  ranch  about  14  miles  above  its  junction  with  the  main 
river  and  about  3  miles  north  of  Confidence,  Cal.     Measurement  made  by  H.  A.  Campbell. 

Width,  5  feet:  area,  2.4  square  feet;  mean  velocity,  0.40  foot  per  second:  discharge.  0.96 
second -feet. 

Middle  Fork  of  Stanislaus. — A  measurement  was  made  on  this  stream  on  September  26. 
1905,  at  the  bridge  on  the  trail  to  McCormicks,  alx>ut  5  miles  above  its  junction  with  the 
main  river.     Measurement  made  by  H.  A.  Campbell. 

Width,  21  feet;  area,  350  square  feet;  mean  velocity,  0.24  foot  per  second:  discharge.  84 
second-feet. 

Orisuxdd  Creek. — This  stream  enters  Stanislaus  River  about  2  miles  above  the  mouth  of 
the  Middle  Fork.  A  mea.surement  wa.s  made  on  S(»ptemlx»r  26. 1905,  at  trail  crossing,  al>out 
5  miles  above  the  mouth,  by  H.  A.  Campbell. 

Width,  6  feet ;  area,  5.4  .sc]uare  feet :  mean  velocity,  0.37  foot;  discharge,  2.0  second-feet. 

Beaver  Creek. — This  stream  entei*s  Stanislaus  River  from  the  east  al)out  5  miles  alx>ve 
the  mouth  of  the  Middle  Fork.  A  measurement  was  made  on  September  26,  1905,  at  the 
trail  crossing  to  the  Calaveras  big  trees  and  al>out  5  miles  above  its  junction  with  North 
Fork  of  Stani.slaus  River.     Measurement  made  by  H.  A.  Campl)ell. 

Width,  2.5  feet:  area,  2.8  square  feet ;  mean  velocity,  1.64  feet  per  second:  discharge.  4.6 
second-feet. 

North  Fork  of  Stanislaus  Hiv^r  at  Squaw  Hollow,  Cal.—X  measurement  was  made  abrnit 
75  yards  upstream  from  trail  bridge  at  Scjuaw  Hollow  on  Septeml)er  27,  1905,  by  H.  A. 
Campl)ell. 

Width,  29  feet;  area,  48  square  feet:  mean  vel<K'ity,  l.(iO  fw>t  per  second;  discharge,  77 
second-feet. 
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MOKELITMNK  RIVER  DRAINAGE  BASIN. 

DESORIPTIOK  OF  BASIN. 

Mokelumne  River  drains  an  area  of  657  square  miles  of  the  western  slope  of  the  Sierra 
Nevada.  It  has  numerous  tributaries,  the  North,  South,  and  Middle  forks  being  the 
most  important.  This  stream  heads  well  back  in  the  main  crest  of  the  Sierra  Nevada  at 
an  elevation  of  8,000  feet. 

The  formation  is  of  granite  with  good  soil  covering  and  heavy  timber  growth  on  the 
middle  and  higher  elevations.  On  the  lower  elevations  the  slopes  are  leas  rugged  and  the 
soil  covering  is  of  brush  and  scattering  oak  timber  with  large  areas  of  cultivated  land  and 
p>asture.  There  are  numerous  small  glacial  lakes  and  moraines  in  the  upper  reaches  of  this 
basin.  The  precipitation  varies  from  25  inches  on  the  lower  to  /X)  inches  on  the  higher 
elevations,  where  it  falls  in  the  fprm  of  snow,  which  melts  in  the  early  .spring.  The  greatest 
discharge  usually  occurs  in  April,  May,  and  June.  There  is  some  artificial  storage  in  this 
basin,  but  not  enough  to  have  much  effect  on  the  discharge. 

Several  diversions  are  made  for  mining  and  power  purposes  within  the  drainage  basin, 
and  this  water  is  returned  to  the  river  above  the  gaging  station,  which  is  located  at  Clement, 
a  few  miles  above  Lodi,  Cal.  # 

MOKELTJIIHE  RIVER  KEAR  GLEMEirTS,  OAL. 

This  station  was  established  October  28,  1904,  by  O.  W.  Peterson.  It  is  located  at  the 
highway  bridge,  1  mile  north  of  dementis. 

The  channel  is  straight  for  150  feet  above  and  500  feet  below  the  gaging  station.  The 
right  bank  is  high  and  not  subject  to  overflow.  The  left  bank  is  subject  to  overflow  when 
the  gage  reads  above  15  feet.  The  l)ed  of  the  stream  is  composed  of  gravel  and  is  subject 
to  .slight  changes. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  is  on  the  end  of  the  bridge  near  the  right  bank. 

The  gage  is  in  two  sections.  The  low-water  section  is  an  inclined  rod  nailed  to  posts 
driven  in  the  ground,  and  thp  high-water  section  is  a  vertical  rod  nailed  to  a  pile  and  near 
the  inclined  rod.  Both  are  on  the  right  bank.  During  1905  the  gage  was  read  by  Allen 
Gaskill.  The  bench  mark  is  the  head  of  a  bolt  driven  in  a  pile,  to  which  the  upper  .section 
of  the  gage  is  fastened;  elevation,- 9.60  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  meamireinenis  of  Mokelumne  River  near  Clements,  Cal.,  in  1905. 


Bate.  I  Ilydrographcr. 


January  2.1 F.  U.  S.  nuttemer. 

January  24 do 

January  24 do 

January  .30 do 

February  9 do 

February  l.'> do 

February  20 — ' do 


May  18 

Juno  29 

July  28 

Septeral>€r  .5 . . 
November  29..  ' do . 


W.B.Clapp 

O.  W.  Peterson 

Peterson  and  Lee. 
C.H.Leo 


Width. 

Area  of 
.section. 

Sq.fl. 

Mean 
velocity. 

Ft.  per  .sec. 

Gage 
height. 

Frrt. 

Dis- 
charge. 

Frrt. 

Sec.-ft. 

132 

203 

2.69 

5. 15 

788 

128 

aw 

2.40 

4.8.5 

620 

128 

2.50 

2.38  ' 

4.79 

596 

121 

191 

2.01 

4.28 

384 

126 

2.'i9 

2.39 

4.87 

620 

122 

193 

2.27 

4.31  • 

438 

210 

.562 

2..'>4 

6.14 

1,425 

248 

1,238 

.3.06 

9.00 

3,788 

130 

237 

2.  .36 

4.64 

5,59 

60 

80 

1.56 

.3.14 

12.5 

58 

79 

1.27 

3. 13 

100 

^'s 

66 

.86 

2.90 

57 
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Daily  gage  height ^  in  feet,  of  Mokelumne  River  near  Clements,  Cfd,,for  1905. 


Dftv. 

.Tan. 
5.0 

Feb. 

4.8.5 

Mar. 
.5.4 

Apr. 
6.a5 

May. 
7.5 

.lUIlP, 

7.65 

July. 

Aug. 

Sept. 
3.3 

Oct. 

Nov. 

Dec. 

1 

4.3 

3.2 

3.4 

3.25 

3.K 

2 

4.  .5.5 

7.  .5.5 

5. 4.5 

6.2 

7.0 

7. 45 

4.3 

3.3 

3.3 

.3.2.5 

3.2 

3.1 

3 

4.5 

.5.8 

5.5 

6.3 

6.9 

7.15 

4.1 

.3.3 

3.25 

.3.3 

3.25 

3.1 

4 

4.4 

.5..^5 

.5.6.5 

6.4.5 

6. 65 

6.9 

4.0 

3.3 

3.3 

3.25 

3.1 

3.C 

5 

4.15 

6..V. 

.5.6 

6.7 

6.5 

6.6 

3.8.5 

3.2 

3.3 

3.3 

3.1 

2-95 

6 

4.3 

.5.7 

.5.7 

6.8 

6.4 

6.8 

3.8.5 

3.25 

.3.3 

3.3 

3.1 

2.95 

7 

4.1 

5.3 

.5.5 

6.95 

6.6 

7.1 

3.8 

3.15 

3.3 

3.45 

3.1 

3-1 

8 

4.1 

.5.0 

5.6 

7.ft5 

6.9 

7.a5 

4.05 

3.3 

3.35 

3.4 

2.95 

3.1 

9 

4.3 

4.9 

.5.45 

6.8.5 

6.  .55 

7.0 

3.6.5 

.3.25 

3.3 

3.25 

3.0 

3.05 

10 

4.3 

4.a5 

.5.45 

7.0 

6.4 

7.15 

.3.6 

3-3 

3.3 

3.a5 

2.95 

3.05 

11 

4.1 

4.6.5 

5. 5 

6.6 

6.3 

7.5.5 

3.7 

3.2 

3.2 

3.3 

2.95 

3.0 

12 

4.1 

4.  .5.5 

.5.45 

6.25 

6.3 

7.75 

3.6 

3.3 

3.3 

3.35 

2.95 

3.1 

13 

4.15 

1. 15 

4.2 

4.7 

4.3 

4.25 

4.5 
4.  .5.5 
4.3.5 
4.4 

4.a5 

4.9 

6.1 

6.15 

5.  .55 

.5.6 

6.2 

6.5.5 

6.25 

6.4.5 

6.6 

6.75 

6.a5 

6.9 

6.25 
6.2 
7.4 
8.2.5 
10.  ,5.5 
9.0 

7.75 
7.1 
^6.95 
6.85 
6.65 
6.5 

3.a5 

3. 45 

3.45 

3.35 

3.3 

3.3 

3.2 

2.9 

3.35 

3.3 

3.3 

3.a5 

3.3 

3.35 

3.  :V) 

3.3 

3.3 

3.35 

.3.a5 
3.15 
3.15 
3.25 
3.25 

3.  as 

2.9 
2.95 
2-85 
2.85 
2.8 
2.8 

3.05 

14 

3.1 

15 

3.a5 

16 

3.05 

17 

3.1 

18 

3.15 

19 

4.a5 

4.8.5 

7.a5 

6.8 

8.85 

6.25 

3.3 

3.4 

3.35 

3.2 

2.85 

3.15 

20 

4.4 

5.8 

7.3 

6.  .3.5 

8.8 

6.15 

3.3 

3.2.5 

3.35 

3.1 

2.9 

3.2 

21 

4.45 

.5.5 

6.8,5 

6.a5 

8.85 

6.0 

3.3 

3.25 

3.35 

3.05 

3.05 

3.3 

22 

4.45 

5.25 

6.6.5 

6.05 

8.2.5 

5.75 

3.3 

3.25 

3.4 

3.0 

2.85 

3.35 

23 

5.0 

5. 15 

6.3 

6.2.5 

7.9 

5.45 

3.3 

3.25 

3.35 

2.9 

2.9 

3.3 

24 

4.6 
4.55 
4. 45 

5.1 
5.25 
5.45 
5.  .55 

6.  .5.5 
6.5 
6.3 
6.9 

6.7 
7.25 
7.6 
8.3 

8.65 
8.6 
8.a5 
7.35 

5.35 
4.9 
5.1 
4.9 

3.3 
3.3 
3.25 
3.2 

3.25 
3.3 
3.35 
3.35 

3.4 
3.3 
3.35 
3.35 

2.95 
3.1 
3.0 
3.2 

2.95 
2.85 
2.85 
3.2 

3.2 

25 

3.0 

26 

2.95 

27 

3.05 

28 

4.2 

5.  a5 

6. 45 

8.3 

7.1 

4.75 

3.2 

3.3 

3.35 

3.15 

.3.25 

3,1 

29 

4.2.') 

6.8.5 

8.4 

7. 45 

4.65 

3.15 

3.2.5 

3.35 

3.0 

3.3 

3.1 

30 

4.3 

6.4 

8.15 

7.  45 

4.4 

3.15 

3.3 

3.4,5 

3.05 

3.15 

3.1 

31 

4.35 

6.2 

7.6 

3.2 

3.a5 

3.15 

3.15 

Station  rating  tablt  for  Mokelumne  River  near  Clements,  CaL,  from  January  1  to  December  SI, 

1905. 


Cage 
height. 

Discharge. 

\     r.age 
height. 

Disfhargc. 

Feet. 

Second -feet. 

Feet. 

Second-feet 

3.00 

78 

4.30 

391 

3.10 

96 

4.40 

427 

3.20 

115 

4.. 50 

46.5 

3.30 

KM 

4.60 

.506 

.3.40 

154 

4.70 

.5.50 

3.  .50 

174 

4.  SO 

597 

3.60 

19.5 

4.00 

647 

3.70 

218 

5.(X) 

700 

3.80 

242 

5. 10 

7"»,5 

3.90 

268 

5.20 

812 

4.00 

29.5 

5. 30 

871 

4.10 

32.5 

5. 40 

932 

4.20 

3.57 

5.. 50 

995 

Gage 
height. 

Discharge. 
Second-feet. 

1     Gage 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

5.60 

1,059 

;        6.90 

2,000 

5.70 

1,124 

7.00 

2,080 

5.80 

1,191 

7.20 

2,240 

5.90 

1,260 

7.40 

2,400 

6.00 

1,330 

7.60 

2,560 

6.10 

1,400 

7.80 

2.730 

6.20 

1,475 

8.00 

2,900 

6.30 

1,.5.50 

8.20 

3,070 

C.  40 

1,625 

8.40 

3,2.50    1 

6.. 50 

1,700 

8.60 

3,430 

6.60 

1.775 

8.80 

3,610 

6.  ;o 

1,8.50 

9.00 

3,800 

6..**0 

1.92,5 

Note.  The  above  table  is  based  on  12  discharg*^  m»a.surements  made  during  1905.  It  Is  well 
defined  between  gape  heights  2.9  feet  and  6.2  feet.  Tlio  table  has  been  extended  beyond  these  limits, 
being  based  on  1  measurement  at  9  feet  gage  height. 
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Estimated  monthly  discharge  of  Mokelumne  River  near  Clements,  Calif.,  for  1906. 
[Drainagt)  aroa,  642  square  ralloa.] 


Month. 


January 

February 

March 

April 

May 

June  

July 

August 

Septemb«^r 

October  

November 

December 

The  year, 


Discharge  In  second-feet. 
Maximum.   Minimum.  I    Mean. 


700 

2,520 

2,320 

3,250 

5,260 

2,688 

391 

154 

164 

164 

134 

144 


5,260 


I 


325 
409 
932 
1,365 
1,475 
427 
106 
60 
115 
60 
43 


43 


428 

853 

1,410 

1,959 

2,547 

1,665 

188 

128 

139 

114 

794 

970 


801 


Total  in 
acre-feet. 


26,320 

47,370 

86,700 

116,600 

156,600 

99,070 

11,560 

7,870 

8,271 

7,010 

4,725 

5,964 


578, 100 


Run-off. 


Sec. -feet  per  Depth  in 
sq.  mile.        Inches. 


.667 

1.33 

2.20 

3.05 

3.97 

2.59 

.293 

.199 

.217 

.178 

.124 

.151 


1.25 


.760 

1.38 

2.54 

3.40 

4.58 

2.89 

.338 

.229 

.242 

.205 

.138 

.174 


10.88 


NORTHERN  PACIFIC  OCEAN  DRAINAGE  BASIN. 
RUSSIAN   RIVER  DRAINAGE   BASIN. 

nSOELLAKEOTTS  MEASTTREMSNTS. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  Russian  River 
drainage  basin  during  1905: 

Russian  River  at  Calpella,  Gal. — A  measurement  of  this  stream  was  made  on  September 
21,  1905,  one-fourth  mile  east  6f  Calpella  and  about  3  miles  above  mouth  of  East  Fork  of 
Russian  River  by  R.  S.  Ilawley. 

Width,  6  feet;  area,  1.6  square  feet;  mean  velocity,  0.75  foot  per  second;  discharge,  1.2 
second-feet. 

East  Fork  of  Russian  River  near  UkiaJi,  Cal. — A  measurement  of  this  stream  was  made 
September  21, 1905,  one-fourth  mile  above  its  junction  with  Russian  River  by  R.  S.  Hawley. 

Width,  10  feet;  area,  4.6  square  feet;  mean  velocity,  0.48  foot  per  second;  discharge, 
2.2  second-feet. 

Russian  River  at  Preston,  Cal. — A  measurement  of  this  stream  was  made  September  22, 
1905,  1  mile  above  Preston,  Cal.,  by  R.  S.  Hawley. 

Width,  23  feet;  area,  9.8  square  feet;  mean  velocity,  1.05  feet  per  second;  dischai^e, 
10.3  second-feet. 

EEIi  RIVKR  DRAINAGE  BASIN. 

MI80ELLAKE0TJ8  MEASUREMENTS. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  Eel  River 
drainage  basin  during  1905: 

South  Eel  River  at  Hearst,  Cal. — This  stream  is  tributary  to  the  Eel  River  from  the 
south.  A  measurement  was  made  600  feet  below  the  Hearst  bridge  on  September  19, 
1905,  by  R.  S.  Hawley. 

Width,  20  feet;  area,  7.6  square  feet;  mean  velocity,  1.25  feet  per  second;  discharge, 
9.5  second-feet. 
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M'uldle  Eel  Rvmt  at  Covelo,  Cal. — A  measurement  of  this  stream  was  made  September 
19,  1905,  at  tlie  road  crossing  between  Willets  and  Covelo  alxjut  7  miles  aliove  its  junction 
with  South  Et^I  by  R.  S.  Hawley. 

Width,  34  feet;  area,  12.2  square  feet;  mean  velocity,  0.57  foot  per  second;  discharge, 
7.0  second-feet. 

Middle  Eel  Hirer  at  Laytonville,  Cal. — A  measurement  of  this  stream  was  made  Sep- 
tember 20,  1905,  50  feet  above  its  junction  with  South  Eel  River  by  R.  S.  Hawley. 

Width,  18  feet;  area,  22  square  feet;  mean  velocity,  0.36  foot  per  second;  discharge, 
8.0  second-feet. 

Eel  River  at  Laytonville,  Cal. — A  measurement  of  this  stream  was  made  September  20, 
1905,  50  feet  below  the  junction  of  Middle  and  South  Eel  rivers  by  R.  S.  Hawley. 

Width,  20  feet;  area,  16  square  ft»et ;  mean  velocity,  1.69  (eel  per  .second;  discharge, 
27  second-feet. 

South  Eel  River  at  Laytonmlh,  Cal. — From  the  ditTerence  of  the  measurement  made 
below  the  junction  of  the  Middle  and  South  Eel  and  that  made  on  Middle  Eel  above  on 
September  20,  1905,  the  discharge  of  South  Eel  at  the  junction  is  19.2  second-feet. 

KI.AMATII   RIVKU  DRAIN  AG  K   BA8IN. 

LIKK  RIVER  AT  KLAXATH  FALLS,  OREO,  a 

This  station  was  established  May  15,  1904,  by  J.  H.  Lewis.  It  is  located  at  the  county 
bridge  at  Klamath  Falls,  Oreg.,  H  miles  below  the  outlet  of  Klamath  L#ake. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  The  current  is  swift; 
the  fall  in  the  \\  miles  between  the  lake  and  the  gaging  station  is  about  70  feet.  The 
right  bank  is  low  and  wot^ded,  but  not  liable  to  overflow.  The  left  bank  is  high  and  rocky. 
The  bed  of  the  stream  is  compos4^d  of  gravel,  free  from  vegetation,  and  subject  to  st>rae 
change.  There  is  but  one  channel  at  all  stages.  One  irrigation  ditch  takes  wat^r  from 
the  river  on  the  left  bank  alwut  three-fourths  mile  above  the  station.  Driftwood  from  a 
sawmill  alxive  the  station  collects  around  the  bridge  piers  and  int<»rferes  materially  with 
the  accuracy  of  measurements.  A  short  distance  Inflow  the  gaging  station  the  river  dis- 
charges intx)  a  lake  of  considerable  size.  At  flood  stages  the  velocity'  is  checked  by  water 
backing  up  from  the  lake  below,  which  has  a  tendency  to  give  decreased  velocities  with 
high  gage  readings.  Gage  heights  may  be  affected  b}^  wind  piling  up  the  water  of  the 
upper  and  lower  lakes. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  tlie  first  vertical  rod  supporting  the  floor  l)eam  at  the  left  end  of  the 
bridge,  upstream  side. 

A  staff  gage  is  fastened  vertically  to  the  plank  bracing  between  steel  caissons  near  the 
left  bank.  During  lfK)5  the  gage  was  read  once  each  day  by  G.  H.  Woodbur}\  Bench 
marks  were  established  as  follows:  (1)  A  30-peimy  nail  driven  into  the  floor  beam  over 
the  giigc;  elevation,  12. .50  feet.  (2)  The  center  of  a  cro.s.^  cut  in  the  first  sandstone  abt>ve 
tlie  ground  in  the  stnithwest  corner  of  the  foundation  of  the  Linkville  Hotel;  elevation, 
15.1SS  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Gage  heights  and  discharge  measurements  taken  at  this  station  in  1904  are  contained 
in  Water-Supply  Paper  .No.  134.  United  States  Geological  Survey. 


«  This  stution  was  known  as  KlaiUath  UivtT  at  Klamath  Fulls,  On'g.,  in  report  for  1904. 
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Dijtcharge  mensurenieTUs  of  Link  River  at  Klamath  Fall^,  Oreg.,  in  .1905. 


Date. 


Hydrographcr. 


January  4 (\  T.  Darloy 

January  17 do 

January  17 do 

January  17 do 

February  1 do 

February  13  ... ' do 

February  17 do 

March  2 '.' do 

April  12 ' do 

June  5 1 do 

June  20 ' do 

J  une  28 ' do 

J  uly  11 do 

July  18 do 

July  28 do 

August  7 do 

A  ugust  14 1 do 

August  16 W.  B.  Clappand  ('.  T.  Parley. 

September  7. .J  C.  T.  Darley 

September  16. .  I do 

November  2 do 


Width.  I 

Frrt.    j 
282  I 
282  I 
282 
282  1 

287  I 

288  ' 
288 
288 
290  I 
279  ! 

1        277 
28.3  I 

!  297 
272 
270 
2r>7 
267 
2«.i7  ! 
267 
268  ■ 
272 


Area  of 
section. 

Sq.ft. 
1,571 
1,570 
1,571  ' 
1,571  I 
1,660  I 
1.68.3 
1,648 
1,642 
1,73.3 
1.404 
1,410 
1,354 
1,280 
1,2.34 
1,178 
1.162 
1.146 
1,187 
1,141 
1, 155 
1,2.54 


Mean 
velocity. 

Ft.perfiec. 

1.82 

1.76 

1.83 

1.67 

2.01 

1.78 

1.70 

1.82 

2.10 

1.56 

1.28 

1.12 

1.15 

.86 

.89 

.90 

.93 

.93 

.90 

.93 

1.02 


Gage 
height. 


Pert. 
4.05 
,4.10 
4.10 
4.10 
4.30 
4.50 
4.40 
4.40 
4.49 
3.88 
3.59 
3.40 
3.14 
2.97 
2.80 
2.63 
2.59 
2.60 
2.58 
2.58 
2.90 


Dis- 
charge. 

Sec.-ft. 
2.862 
2,768 
2,872 
2,627 
3,;i38 
2.994 
2.802 
2,984 
3,645 
2, 324 
1,800 
1,517 
1,466 
1,063 
1.049 
1,041 
1.066 
1.104 
1,032 
1,073 
1,283 
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DaUy  gage  height,  in  feet,  of  Link  Either  at  Klamath  Falls,  Oreg.^for  1905. 


Da: 

i.          1  Jan.  1 

Fob. 
4.2 

Mar. 
4.4 

Apr. 
4.5 

May. 

4.2 

June. 
3.95 

July. 
3.45 

Aug. 
2.79 

Sept. 
2.6 

Oct. 
2.7 

Nov. 

2.81 

Dec. 

1 

.X25 

2 

s        4  1 

4.4 

4.4 

4.5 

4.2 

3.85 

3.45 

2.75 

2.6 

2.65 

2.8 

3.3 

3 

4.4 

4.4 

4.5 

4.2 

3.85 

3.3 

2.7 

2.58 

2.7 

2.81 

3.29 

4 

4.4 

4.4 

4.5 

4.2 

3.9 

'»3.3 

2.67 

2.6 

2.7 

2.84 

3.2 

6 

4.5 

4.4 

4.5 

4.2 

3.88 

3.25 

2.67 

2.58 

2.9 

2.82 

3.2 

6 

4.5 

4.4 

4.5 

4.2 

3.88 

3.3 

2.67 

2.6 

2.9 

2.88 

3.2 

7 

4.4 

4.4 

4.5 

4.2 

3.81 

3.2 

2.5 

2.58 

2.95 

2.86 

3.21 

8 

4.4 

4.4 

4.5 

4.2 

3.88 

3.2 

2.63 

2.58 

2.7 

2.99 

3.23 

9 

4.4 

4.5 

4.4 
4.4 

4.5 
4.5 

4.2 
4.2 

3.85 
3.8 

a3.25 
3.25 

2.6 
2.6 

2.58 
2.62 

2.9 

2.8 

2.99 
2.98 

3.24 

10 

1 

3,28 

11. 

4.5 
4.5 

4.4 

4.5 
4.5 

4.2 
4.2 

3.8 
3.78 

0  3.25 
03.2 

2.50 
2.6 

2.63 
2.58 

2.75 
2.8 

2.99 
2.9 

3.25 

12 

3.26 

13 

4.5 

4.4! 

4.5 

4.2 

3.75 

3.2 

2.6 

2.58 

2.8 

2.95 

3.27 

14 

4. 1  i 

4.5 

4.4 . 

4.5 

4.2 

3.7 

3.1 

2.59 

2.6 

2.8 

2.95 

3.24 

15 

4.5 

4.4  ! 

4.5 

4.1 

3.6 

3.a''. 

2.6 

2.6 

2.7 

2.95 

3.34 

16 

4.5 

4.4 

4.5 

4.1 

3.7 

a3.0 

2.6 

2.55 

2.8 

2.9 

3.36 

17 

4.4 

4.4 

4.5 

4.1 

3.62 

2.9 

2.60 

2.5 

2.8 

2.9 

3.33 

18 

4.4 

4.4 

4.45 

4.a5 

a  3. 61 

2.9 

2.63 

2.55 

2.8 

2.9 

3.  .32 

19 

4.4 

4.4 

4.4 

4.05 

3.6 

3.0 

2.6 

2.6 

2.8 

3.2 

3.32 

20 

4.4 

4.4 

4.4 

4.06 

3.59 

2.9 

2.6 

2.6 

2.85 

3.1 

3.26 

21 

4.4 

4.4 

4.35 

4.0 

a3.55 

2.9 

2.6 

2.6 

2.85 

3.3 

3.27 

22 

4.4 

4.4 

4.35 

4.0 

3.5 

2.95 

2.6 

2.58 

2.79 

3.2 

3.33 

23 

4.4 

4.4 

4.35 

4.0 

3.5 

2.85 

2.6 

2.6 

2.8 

3.15 

3.3 

24 

4.2 

4.4 

4.4 

4.3 

4.0 

3.5 

2.85 

2.6 

2.68 

2.85 

3.1 

3.32 

25 

4.2 

4.4 

4.4 

4.3 

4.0 

3.4 

a2.85 

2.6 

2.55 

2.81 

3.2 

3.29 

26 

4.2 

4.4 

4.4 

4.3 

4.0 

3.4 

02.85 

2.7 

2.58 

2.8 

3.25 

3.35 

27 

4.2 

4.4 

4.4 

4.3 

4.0 

3.4 

a2.8 

2.8 

2.6 

2.89 

3.15 

3.36 

28 

4.1 

4.4 

4.5 

4.25 

4.0 

3.4 

a2.8 

2.6 

2.62 

2.88 

3.15 

3.33 

29 

4.2 

4.6 

4.25 

4.0 

3.4 

2.78 

2.6 

2.66 

2.88 

3.4 

3.4 

30 

1      *-^ 

4.5 

4.25 

3.95 

3.35 

2.79 

2.66 

2.65 

2.81 

3.2 

3.53 

31 

'      4.2 

4.5 

3.95 

2.78 

2.55 

2.9 



3.53 

a 

Estlnw 

itod. 

Station  rating  table  for  Link  River  at  Klamath  Falls,  Greg.,  front  May  15,  1904,  to  December 

SI,  1905. 


Gage 
hciglit. 

Feel. 
2.0O 
2.60 
2.70 
2.80 
2.W 
3.00 
3.10 
3.20 
3.30 
3.40 
3.  .50 


Discharge. 


(iagc 
height. 


Diseharge. 


(lage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


J 


Second-feet.       Feet.      Second-feet.      Feet.      Second-feet.      Feet.      Second-feet. 


9H.> 
l.a'i^> 
1,090 
1.1  .V) 
1,220 
1.300 

1,48.') 

1,690 
1,800 


3.60 
3.70 

3.  SO 
3.90 
4.00 
4.10 
4.20 

4.  .30 
4.40 
4.  .W 
4.60 


1,920 
2.04.5 
2,175 
2,310 
2,4.50 
2. 590 
2,740 
2,900 
3,060 
3.230 
3,400 


4.70 
4.80 
4.90 
.5.00 
.5.10 
5.20 
5.30 
5.40 
5.  .50 
5.60 
5.70 


3,580 
3,770 
3,960 
4.150 
4,340 
4,530 
4,730 
4.930 
5,140 
5,350 
5,570 


Z  ii 


.5.80 
5.90 
6.00 
6.20 
6.40 
6.60 
6.80 
7.00 
7.20 


.5,790 
6,020 
6.250 
6,710 
7,180 
7,660 
8.140 
8.640 
9,140 


Note.— The  above  tal)le  i.s  applicable  only  for  open-channel  condition.^, 
discharge  measurements  made  during  1904-5.    It  is  not  very  well  defined. 


It  is  based  on  twenty-eight 
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Estimated  monthly  discharge  of  Link  River  at  Klamath  FaUs,  Oreg.,for  1904  ^^  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.        Mean 


May  15-31 . . 

June 

July 

August 

September 
October . . . 
November. 
December . , 


9,015 
8,140 
5,140 
2,980 
1,800 
1,745 
1,982 
2,520 


8,140 
5,245 
3,060 
1,860 
1,535 
1,585 
1.745 
1,860 


Total  in 
acre-feet. 


8,640 
6,740 
4.123 
2,336 
1.662 
1,686 
1,837 
2,185 


291,300 
401,100 
253,500 
143,600 
98,900 
103,700 
109,300 
134,400 


The  period . 


1905. 


January . . 
Februar>' . 

March 

April 


May 

June 

July 

August 

September. 
October . . . 
November. 
December . . 


The  year  . 


1,536,000 

2,740 

2,590 

2,624 

161,300 

3,230 

2,740 

3,103 

172,300 

3,400 

3,060 

3,087 

189,800 

3,230 

2,820 

3,106 

184,800 

2,740 

2,380 

2,597 

159,700 

2,380 

1,638 

2,004 

119,200 

1,745 

1,138 

1,363 

83,810 

1,144 

985 

1,051 

64.620 

1,062 

985 

1,033 

61,290 

1,260 

1,062 

1,159 

71,260 

1,690 

1,150 

1,330 

79,140 

1,860 

1,485 

1,.587 

100,800 

3,400 


98.>  i 


2,004         1,448,000 


KLAXATH  9IVER  AT  KEITO,  OREO. 

This  station  was  established  August  13,  1904,  by  T.  H.  Humphreys.  It  is  located  one- 
fourth  mile  below  the  county  bridge  at  Keno,  Oreg. 

The  channel  Ls  straight  for  one-fourth  mile  above  and  below  the  station.  The  current  is 
sluggish  at  low  and  moderate  at  high  stages.  Both  banks  are  low,  clean,  and  liable  to  over- 
flow. The  bed  of  the  stream  is  composed  of  bowlders.  An  up  or  down  stream  wind  piles 
up  the  wat^r  near  the  gage  on  account  of  the  low  velocities. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  one-fourth  mile  down- 
stream from  the  bridge.  The  initial  point  for  soundings  is  at  the  cable  support  on  the  right 
bank. 

A  staff  gage  is  fastened  vertically  to  the  downstream  side  of  the  second  bent  from  the  loft 
end  of  the  bridge.  During  1905  the  gage  was  read  once  eacli  day  by  S.  Padgett.  Bench 
marks  were  established  as  follows:  (1)  The  top  of  projecting  cap  of  bridge  bent  to  which  the 
gage  is  nailed;  elevation,  16.80  feet.  (2)  A  60-penny  nail  driven  into  the  south  gatepost 
on  the  west  side  of  the  road  58  feet  from  the  south  end  of  the  bridge;  elevation,  18.85  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

Gage  heights  and  discharge  measurements  taken  at  this  station  in  1904  are  contained  in 
Water-Supply  Paper  No.  134,  United  States  Geological  Survey. 
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Dischanje  nieamirementH  of  Klamath  River  at  Keno,  Ore^.,  in  1905. 


Date. 


Ilydrographer. 


January  10 V.  T.  Parley. 

January  2;i do 

Januarj-  .TO do 

Fcbnmry  9 do ...:... 

February  is do 

Murch  3 do 

March  ai do 

April  13 do 

May  17 do 

June  19 do 

July  14 do 

August  14 do 

August  31 do 

November  3 do 

December  3 do 


Vidth. 

Area  of 
section. 

Sq.ft. 

Mean 
velocity. 

Ft.  per  sfc. 

Gage 
bei^t. 

Di:- 
charge. 

Fert. 

Feet. 

Sec.-ft. 

407 

3,800 

0.68 

1.3.00 

2,rm 

420 

3,7»4 

.77 

13.30 

2,930 

420 

3,804 

.76 

1.3.30 

2.875 

4'2.') 

3,700 

.80 

13.  -2.5 

2.975 

428 

3.S.38 

.8:} 

1.3.30 

.3. 192 

432 

3, 8.50 

.82 

1.3.30 

.3.145 

42.-) 

3. 828 

.8;i 

13.32 

3.1.50 

425 

3.760 

.80 

13.28 

3,015 

427 

3.687 

.73 

13.  a3 

2.676 

410 

3.545 

.50 

12.68 

2.  KG 

407 

3.:i48 

.43 

12.20 

1,445 

402 

3.129 

.37 

11.80 

1.146 

404 

3,221 

.29 

11.75 

924 

409 

3,3*25 

.20 

12.00 

680 

410 

3,390 

.25 

12. 28 

S51 

Daily  gatje  height,  in  feet,  of  Klamath  Ritrr  at  Keno,  Oreg.,  for  19()o. 


Djty 

Jnu. 
12.9 

Feb. 

13. 2 
13.  2 
1.3.3 
13.  3 

Mar. 

1.3.3 
13. 3 
13. 3 
1.3.3 

Apr. 

1.3.4 
13.  4 
13. 4 
13.4 

May. 

13. 2 
13.2 
1.3.  2 
13.2 

June. 

13. 0 
1.3.0 
1.3.0 
13.0 

July. 

12.5 
12.4 
12.4 
12.4 

Aug. 

11.9 
11.9 
11.9 
11.9 

."^pt. 

<)ot. 

11.9 
11.9 
11.9 
11.9 

Nov. 

12.1 
12.  1 
12.1 
12.1 

Dec. 

1 

11.8  ' 
11.8 
11.8 
11.8 

12.3 

12.9 

12  3 

3 

13.0 

12  3 

4 

13.0 

12.3 

13.0 

13.  3 
13. 3 

13.3 
13. 3 

13.4 
13.4 

13.2 
13.  2 

1.3.0 
12.9 

12.4 
12.3 

11.9 
11.  S 

11.8 
11.8 

11.9 
11.9 

12.1 
12.1 

J2.3 

6 

13. 0 

12.3 

7 

13.0 

13. 3 

13.  3 

13.  4 

1.3. 2 

12.9 

12.3 

11.  S 

11.8 

11.9 

12.1 

12.3 

8 

1.3.1 

13.3 
13. 3 

13.  3 
1.3.3 

13.  4 
13.4 

13.1 
13.1 

12.9 
12.9 

12.2 
12.2 

11.8 
11.8 

11.8 
11.8 

11.9 
11.9 

12.1 
12.  1 

12.4 

9 

13.  1 

12.4 

10 

13.  1 

13.  3 

•  13. 3 

13.  4 

1.3.1 

12. 9 

12.2 

11.8 

11.8 

11.9 

12.1 

12.4 

11 

13.  1 

13.  3 

13. 3 

1.3.4 

13.1 

12.9 

12.2 

11.8 

11.8 

11.9 

12.1 

12.4 

12 

13.  1 

13.  3 
13.3 

13.3 
13.  2 

13.3 
13. 3 

13.1 
13.1 

12.8 
12.8 

12.2 
12.2 

11.8 
11.8 

11.8 
11.8 

11.9 
11.9  1 

12.1 
12.1 

12.4 

li 

13.1 

12.4 

14 

13. 1 

13.  3 

13.  2 

13.3 

13.1 

12.  S 

12.2 

11.8 

11.8 

11.9 

12. 1 

12.4 

I') 

13. 1 

13.3 
13.  3 

13.2 
13.  2 

13. 3 
13.3 

1.3.1 
1.3.1 

12.7 
12.7 

12.2 
12. 2 

11.8 
11.8 

11.8, 
11.8 

11.9  1 
11.9 

12.1 

12.4 

16 

13.  1 

12.4 

17 

13.  1 

13.  3 
13.  3 

13.  2 
13. 2 

13.  3 
13.  3 

13. 0 
13.0 

12.7 
12.7 

12. 2 
12. 2 

11.8 
11.8 

11.8 
11.8* 

12.0 
12.0 

12.2 
12.2 

12.4 

IS 

13. 1   ' 

12.4 

19 

13.1 

13.  3 

13.  2 

13.  2 

13. 0 

12.6 

12.1 

11.8 

11.8 

12.0 

12.2 

12.4 

20 

13.  1 

13.  3 

13  2 

13  2 

13  0 

12  6 

12  1 

11  8 

11  8 

12.0 

12.2 

12  4 

21 

13  1 

13  3 
13.  3 
13.3 
13.3 

13  2 
13.  2 
13.  2 
13.  2 

13  2 
1.3.2 
13.  2 
13.  2 

13  0 
13.0 
13. 0 
13.0 

12  6 
12.5 
12.5 
12.5 

12  1 
12.1 
12.1 
12.1 

11  8 
11.8 
11.8 
11.8 

11  8 
11.8 
11.8 
11.8 

12.0 
12.0 
12.0 
12.0 

12.3 
12.3 
12.3 
12.3 

12.4 

•>■> 

13.  1 

12.4 

2.1 

Vi.  3 

12.4 

24 

13.  I 

12.4 

•J', 

'-il 

13.3 

13.  3 

13.  2 

13.0 

12.5 

12.0 

11.8 

11.8 

12.0 

12.3 

12.4 

'_»() 

13.1 

13.3 

13.  3 

J 3.  2 

13.0 

12.  5 

12.0 

11.8 

11.8 

12.0 

12.3 

12.4 

•'7 

13.1 

13.3 
13.  3 

13.  .3 
13.  4 

13.  2 
13.  2 

13.0 
13.0 

12.  5 
12.5 

12.0 
12.0  ' 

11.8 
11.8 

11. S 
11.8 

12.0 
12.1 

12.3 
12.3 

12. 5 

2.H 

13.2 

12.5 

2!) 

13.2 

13.4 
13.4 
13.4   , 

13.  2 
13.2 

13.0 
13.0 
1.3.0 

12.5 

12.0 
12. 0 
11.9 

11.8 
11.8 
11.8 

11.9 
11.9 

12.1 
12.1 
12.1 

12.3 
12.3 

12.5 

lH) 

i;i.2 

12.5 

31 

13.2' 

12.5 
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Station,  ratimj  table  for  Klamath  River  at  Keno,  Oreg.,from  May  St ,  lUOJf,  to  December  SI,  1905. 


Gage 
height. 

Discharge. 

1 

Gage 
heignt. 

!d 

iRcharge. 

(J  ace 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feel. 

Feet. 

Second-feet.] 

Feet. 

Second-feet. 

Feet. 

Second-feet.  \ 

11.(50 

900 

12.60 

1.960 

13.60 

3,730 

14.^:0 

6.  .590    1 

11.70 

970 

12.70 

2,100 

13.  70 

3,960 

14.70 

6.940 

ll.HO 

1,050 

12.80 

1 

2.2.^0 

13. 80 

4,200 

14.  SO 

7.  .300 

11.90 

'          1,140 

12.90 

2.  4(50 

13.90 

4.  m) 

14.90 

7,670 

12.00 

1.240 

13.00 

2..ViO 

14.00 

4, 7;io 

1.5.00 

S,  (VjO 

12. 10 

1,350 

13.10 

2, 730 

14.10 

5.010 

1.5. 10 

8.440 

12.20 

i,im 

1.3.20 

2,910 

14.20 

5.  ;ioo 

1.5.20 

8.840 

12.  m 

1,580  . 

1 3.  .SO 

3, 100 

14.  .30 

5,600 

15.30 

9,2.)0 

12.  40 

1,700 

13.  40 

3.  ;W)0 

14.40 

5.920 

1 

12.50 

i,8ao 

13. 'lO 

3,510     1 

14.50 

6,2.50 

X«)TE.— The  above  tabU-is  applicable  only  for  opeii-chaiinel  conditions.    It  is  based  on  22  discharge 
measurements  made  during  1904-5.    It  is  woll  defined  Ix'tween  gage  heights  12.2  feet  and  13.3  feet. 

EHtimattul  monthly  dinchartje  of  Klamath  River  at  Keno,  Oreg.,for  190,'^  ami  li)(l5. 


Discharge  in  second-feet. 


June 

July 

August 

.September. 

Octol)er 

NovemlM^r . 
December . . 


Month. 


1904. 


Maximum.  I  Minimum. 


8.4  k) 
5,;j00  j 
3. 100  j 
2. 1(H)  I 
1,8.30 
2. 100  ! 
2,400  I 


5,  .3(K) 

2,  UW 
1,700 
1.700 
1,960  I 
2, 100 


Mean. 


7,076  j 

4.177 

2,513 

1.778 

1.775 

2,007 

2. 2.3.5 


Total  in 
}>cre-feet. 


421.100 

1.54.  .',00 
ia5,HK) 
109, 100 
119.4a) 
1.37,400 


Theperuxi ' 1,301.000 


19a5. 


.January. . 
Februar>- . 

March 

.\pril 

May 

June 


July 

August 

Septemlxjr. 

October 

November. 
December . . 


100  1 
100 

m) 

910  I 
.560 

m)  , 

140  I 

140  ' 

3;-jO  I 

.580  I 

8.30  I 


The  year. 


2,400 
2.910 
2,910 
2.910 
2,  .ViO 
1.S.30 
1, 1 10 
1,050 
l,tt5() 
1,140 
l,;j.50 
1,.580 

l,0,"iO 


2.716 
3,086 
3,0.-.2 
3,097 
2,088 
2,  l,'i7 
1,436 
1,065 

i.a^c 

1,20:1 
1,445 
1.694 


i;^7,ooo 

171.400 
187.  700 

iM.noo 
ir».">.3oo 
r>.4oo 

8S,  .300 
ti.j,  480 
62,840 
73,970 
&5,98() 
101,200 


2,058  1,48.^),  000 
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8T0AK  RIVER  KRAR  SILVERLAXS,  OREO. 

This  station  was  established  May  2,  1905,  by  Ivan  Landes.  It  is  located  about  30  miles 
south  of  Silverlake,  Oreg.,  in  sec.  19,  T.  32  S.,  R.  14  E. 

The  channel  is  straight  for  about  20  feet  above  and  150  feet  below  the  station.  The 
current  is  swift.  The  right  bank  is  high,  rocky,  and  clean  and  does  not  overflow.  The 
left  bank  is  low,  clean,  and  subject  to  overflow  at  extreme  high  stages.  The  bed  of  the 
stream  is  of  rocks,  gravel,  and  sand,  free  from  vegetation,  and  permanent.  There  is  but 
one  channel  at  low  and  two  channels  at  high  stages. 

Discharge  measurements  are  made  from  a  private  bridge.  The  initial  point  for  soundings 
is  at  the  west  end  of  the  bridge. 

A  staff  gage  is  fastened  vertically  to  a  bent  of  the  bridge.  During  1905  the  gage  was 
read  by  O.  F.  Griflith  and  J.  S.  Wakefield.  The  bench  mark  is  a  marked  point  of  rock  on 
the  right  bank  a  short  distance  upstream  from  the  bridge;  elevation,  6.79  feet  above  the 
datum  of  the  gage. 

Discharge  measurements  ofSycan  River  near  Silverlake,  Oreg.,  in  1905. 


Date. 


March  16. . 
April  10... 
May  2 


Hydrographer. 


Ivan  Landes 

do 

do 

June  12 1 do 

July  30 Landes  and  King. 

October  3 '  Ivan  Landes 

November  7 do 


Width., 


Area  of 
section. 


Mean 
velocity. 


21  I 
30 

.52 
19  I 

14  i 
12 


Gaee  Di»- 

heignt.      charge. 


Feet.       Sq.ft.     Ft.persec.\     Feet. 


28      I 
46 

93      j 
44 
11.9 
14.9 
7.1 


1.38 

2.36 

L76 

1.56 

.86 

.36 

.85 


2.40  j 

3.05  j 

3.45 

2.32 

L27 

1.70 

1.12 


^cc-ft. 
3S 
110 
163 


10.2 
5.4 
6.0 


Daily  gage  height,  in  feet,  of  S yean  River,  near  Silverlake,  Oreg.jfor  1905. 


Day.       I  May.  Jtine.  July.    .\ug.  Sept. 


1 

2 

3 

4 

5 


10. 
11. 
12. 
13. 
14. 
15. 
16. 


3.45 
3.3.') 
3. '2.5 
3.2 

3.2 
3.2.=^ 
I  3.6 
I  3.4 


2.6 
2.6 
2.6 
3.0 
3.1 
3.1 
3.2 
3.0 
I  3.0 


3.35    a2.5 


3.35 

2.4 

3.3 

2.3 

3.4 

2.4 

3.25 

2.6 

3.3 

2.4 

3.35 

2.2 

1.8 

1.25, 

1.8 

1.25  1 

1.75 

1.1 

1.75 

1.15  1 

1.7 

.8  i 

1.7 

.8  1 

1.7 

.8  ' 

1.6 

.8  1 

1.6 

.8  . 

1.5 

.8  1 

1.5 

.8  1 

1.5 

.8 

1.5 

.8 

1.5 

1.0 

1.5 

1.0 

1.5 

1.0 

1.4 

1.4 

1.5 

1.5 

1.55 

1..55 

1.55 

1..55 

1.6 

1.65 

1.7 

1.7 

1.75 

1.75 

1.75 

1.75 


Day.       I  May.  June.  July. '.Vug.   Sept.    i)ci. 


1.7 

1.85 

1.7 

1.85 

1.8 

2.0 

1.9 

1.8 

1.7 

1.7 

1.8 

1.7 

1.7 

1.65 

1.8 


17 

....  3.5 

18 

....'  3.4 

19 

....  3.3 

'20 

....  3.4 

21 

....'2.9 

■22 

....i3.0 

23 

....  3.1 

24 

....I3.O 

25 

....  2.9 

26 

....1  3.2 

27 

....  3.55 

28 

....  3.1 

29 

....  2.9 

;» 

....  2.8 

31 

....  2.7 

2.15 

2.05 

2.2 

2.1 

2.0 

1.8 

1.9 

1.9 

1.9 

1.95 

1.9 

1.9 

1.85 

1.85 


1.45 
1.45 
al.3 
1.35 
1.4 
1.4 
1.4 
1.4 
1.3 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 


1.0. 
1.05 
1.05  I 
1.1     ' 
1.1 


1.8 
1.8 


1.15 

1.75 

1.15 

1.75 

1.2 

1.75 

1.25 

1.75 

1.25 

1.75 

1.3 

2.0 

1.3 

1.9 

1.35 

1.8 

1.35 

1.8 

1  ^-^ 

1 

1.8 

•  Water  turned  into  ditch, 
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LOST  RIVER  NEAR  CLEAR  LAKE,  OAL. 

This  station  was  established  September  1,  1904,  by  T.  H.  Humphreys.  It  i.s  located 
about  2  miles  downstream  from  Jessie  D.  Carr's  Clear  Lake  dam,  a  short  distance  below 
the  dam  site  for  Clear  Lake  reservoir,  about  20  miles  from  Tule  Lake  post-office,  Cal. 

The  channel  is  straight  for  about  1.50  feet  above  and  below  the  station.  The  current  is 
swift.  Both  banks  are  high,  rocky,  and  clean.  There  is  a  flood  plain  about  150  feet  in 
width  along  the  left  bank.  The  l)ed  of  the  stream  is  composed  of  rock,  gravel,  and  soil. 
Tlie  channel  contains  a  considerable  growth  of  tuk»s  during  the  spring  and  summer  months. 

Discharge  measurements  are  made  during  flood  stages  by  means  of  a  cable  and  car,  and 
at  low  stages  by  wading.     The  initial  pf>int  for  soundings  is  the  left-bank  end  of  the  cable. 

A  gage  is  painted  on  the  vertical  rock  clifl"  on  the  right  bank.  November  4,  1905,  an 
automatic  water-height  register  was  installed  for  recording  gage  heights.  The  Ix^nch 
mark  is  a  mark  on  the  rock  to  which  the  left  end  of  the  cable  is  anchored:  elevation,  16.02 
feet  above  the  datum  of  the  gage. 

Gage  heights  and  discharge  measurements  taken  at  this  station  in  1904  are  contained 
in  Water-Supply  Paper  No.  134,  United  States  Geological  Survey. 


Date. 


Discharge  measurements  of  Ij>si  River  near  Clear  Lake,  Cal.,  in  1906. 
Hydrographer. 


January  26 . . . 
February  3 . . . 
February  7 . . . 
February  24 . . 

March  7 

March  13 

April  3 

Aprils 

Apr;i28 

June  2 

September  1 1 . 
October  30 


Iw 


Idth. 


.\rea  of 
section. 


Fret.   I    57.//. 


C.  T.  Darley '     102 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


130 
100 

98 
102 
110 
130 

02 

14 
9.5 

10 

16 


92 
196 
104 

70 
102 
115 
203 

85 

12.8 
8.8 
8.8 

10.1 


Mean 
velocity. 

Gace 
height. 

Feet. 

Dis- 
charge. 

Ft.  per  sec. 

Scc.-ft. 

1.75 

6.30 

161 

2.31 

7.20 

453 

2.08 

6.30 

216 

1.77 

6.01 

124 

1.92 

6.35 

196 

2.19 

6.50 

252 

2.64 

7.30 

535 

2.05 

6.24 

174 

1.88 

5.26 

24 

.90 

5.00 

7.9 

.66 

5.02 

5.8 

.75 

5.10 

7.0 

IRR  177-06 16 
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Daily  gage  height  y  in  feet  ^  of  Lost  River  near  Clear  LaJce,  (Jal.,for  1905. 


Day. 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29., 
30.. 
31.. 


Jhii.      Feb.      Mar.      .\pr.     May.    Juno.    July.     .\ug.  '  S«*pt.      <)ct.      Nov.  !  Dec. 


.-..4    1 

5.4    ' 

5.4     I 

5.4 

5.4     , 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4  I 
5.4 
5.4 
5.6 
5.8 
6.0 
6.25 
6.3 
6.3 
6.3 
6.35 
6.4 
6.4 
6.45 

6.5  j 
6.3  I 
6.0 
6.2 
6.4 
6.6 
6.K 


7.3 

7.8 

7.3 

7.1 

6.8 

6.5  . 

6.3 

6.1 

5.8 

5.6 

5.2 

6.05 

6. 95 

6.9 

6.7 

6.2 

5.6 

5.5 

5.8 

6.4 

6.3 

6.2 

6.0 

6.1 

6.2 

6.0 

6.1 

6.2 


6.3 
6.2, 

6.3  j 
6.3 

6.4  I 
6.3  ' 
6.5 
6.4 
6.3 
6.2 
6.2 
6.3 
6.5 
6.2 
6.1 

6.3  I 
6.9  I 
6.7 
6.3 

6.4  j 
6.6  ' 
6.9 
6.9 

6.5  I 
6.3 
b.5 
6.9 


6.0 
6.4 


6.9 

7.5 

7.2 

6.9 

6.7 

6.6 

6.4 

6.2 

6.0 

5.8 

5.7 

5.8 

5.7 

5.5  ' 

5.5 

5..'>.5 

5.6 

5.6 

5.7 

5.5 

5.5 

5.5 

5.4.5 

5.4 

5.4 

5.5 

5.4 

5.3 

5.3 

5.3 


5.3 

5.3 

5.2 

5.2 

5.1 

5.1 

5.15 

5.2 

5.2 

5.2 

5.3 

5.4 

5.35 

5.3 

5.25 

5.2 

5. 15 

5.1 

5.05 

5.a5 

5.0 

5.0 

5.0 

4.95 

4.9 

4.9 

4.9.5 

5.0 

5.m 

5.1 
5.a5 


■'■*'  , 

5.1 

.').() 

5.1 

...^ 

:..  1     

.5. 1 

.-..  1.-. 

5.  1 

-  •>    1                       1 

. 

r^'-^y  ' 

5. 1 

.•>.r.    1 

5.1 

.'i. '.» 

5.  1 

.-...s 

5. 1 

:..:     ' 

.5.  1 

.").  r.     

5. 1 

."..4 ' .■ 

5.  1 

■''.•-'.'>   

5.  1 

."..I     

5.  1 

.'..(» 

5.  1 

.").(» 

5. 1 

."..() 

-1.  1 

.'..0     

o.  1 

."i.  (1 

o.  2 

.'».(!        ' 

o.  15 

.'..  (1 

.V  15 

•"'.<)        

.->.  15 

.',.() 

.5.  1.3 

."..!)         

5.15 

."i.  0 

5.2 

■V"      

5. 2 

.-..(I      

.%  2 

.15 
.15 


.5.15 
5. 1,S 
5.2 
5.2 


:,.  1.5 
5.15 
5. 15 
.5.15 
5.15 
5.15 
5.15 
5. 15 
5  2 
5.2 
5.2 
5.2 
,5.2 
5.2 
5. 2 
.5.2 
5.2 
5.2 


5.2 
5.2 
5.2 


Station  rating  table  for  Lost  River  mar  Clear  Lake,  Col.,  from  September  4,  1904,  to  Decem- 
ber 31,  1905. 


Gage 
iKht. 


heig 


Discharge. 


Gage 
height. 


Feet. 

4.90 

5.00 

5.10 

5.20 

5.30 

5.40 

5.50 

5.60 

1 

'  Discharge. 


Gjige 
height. 


DlBchaige.  I   jj^W       Discharge. 


Feet.      Serond-frrt.        Feet.      Second-feet.  I      Feet,      Second-feet. 


6 

5.70 

9 

.5.80 

12 

5.90 

17 

6.(K) 

23 

6.10 

31 

6.20 

41 

6.30 

.5.3 

6.40 

66 
81 
98 
117 
138 
160 
184 
210 


6.  .50 
6.60 
6.70 
6.80 
6. 90 
7.00 
7.10 
7. '20 


238 

7.30 

268 

7.40 

300 

7.  .50 

;tt2 

7.60 

36.5 

7.70 

400      , 

7.80 

436 

7.90 

472 

8.00 

508 
545 
.582 
619 
657 
6d5 
733 
772 


Note.— Tbc  above  table  is  based  on  lOdischarge  mea.surcinents  made  during  1904-5.    It  isfarly  well 
dcflnod. 
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Etttimated  monthly  discharge  of  Lost  River  near  Clear  Lake,  Cal.,for  1904  and  1905. 


Month. 
1904. 

1                      ^t«-ll€». 

|S.C     111     C.CUV11V, 

1     I^VV. 

Total  in 

Maximum. 

1 

Minimum. 

Mean. 

acre-feet. 

• 

September 

20 

9 

11.3 

673 

October 

23  1 

12 

18.1 

1,113 

November 

'                  17' 

12 

15.5 

923 

December 

1                 27  ' 

1                       1 

14 

18.2 

1,119 

1905. 

[ 

January 

1                332 

31 

120 

7,379 

February 

ea> 

17 

217 

12,050 

Marcli 

3^'> 

117 

224 

13,  770 

April 

^; 

23 

127 

7,557 

May 

31  1 

6 

14.6 

898 

June 

98  1 

9 

21.6 

1,286 

July 

07.0 

430 

August 

a  6.0 

309 

September.. 

07.0 

417 

October 

1 

010.0 
13.0 

615 

November 

17 

12 

774 

December 

12 

1 

14 

16.0 

984 

The  year 

65.3 

46,530 

a  Estimated. 
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STBEAM   MEASUBEMENTS    IN    1905,   PART   XHI. 


LOST  RIYES  NEAR  KESRHL,  OKXO. 

This  station  was  established  July  26,  1904,  by  T.  H.  Humphreys.  It  is  located  about 
IJ  miles  downstream  from  the  Stukel  Bridge,  4  miles  northwest  of  Merrill,  Oreg. 

The  channel  is  straight  for  200  feet  above  and  400  feet  below  the  station.  The  current 
is  s)^ft  at  high  and  medium  at  low  stages.  Both  banks  are  high  and  not  liable  to  over- 
flow. The  bed  of  the  stream  is  composed  of  clay,  rock,  and  gravel,  and  is  not  subject 
to  change.  There  is  but  one  channel  at  all  stages.  During  low  water  the  flow  over  the 
greater  portion  of  the  section  is  shallow  and  broken,  making  it  difficult  to  obtain  acc^irate 
results  with  a  current  meter.  Near  the  right  bank  the  channel  is  deef)er.  At  low  water 
in  the  fall  of  the  year  a  considerable  growth  of  water  grass  accumulates  in  the  channel. 
An  old  rock  dam  located  200  feet  above  the  gaging  station  doe^  not  materiaUy  interfere 
with  the  accuracy  of  discharge  measurements. 

Discharge  measurements  are  made  at  flood  stages  by  means  of  a  cable  and  car  and  at 
low  water  by  wading.  The  initial  point  for  soundings  is  the  stream  face  of  the  left-bank 
cable  support. 

A  staff  gage  is  fastened  vertically  at  the  left  bank  about  40  feet  upstream  from  the 
cable.  During  1905  the  gage  was  read  by  Mrs.  Joseph  Stukel.  Bench  marks  were  estab- 
lished as  follows:  (1)  A  large  wire  nail  driven  into  post  supporting  cable  at  left  bank; 
elevation,  17.92  feet.  (2)  A  nail  driven  into  the  sill  at  the  northwest  corner  of  a  granary 
200  feet  downstream  from  the  cable  on  the  right  bank;  elevation,  20.61  feet.  Elevation? 
refer  to  the  datum  of  the  gage. 

Gage  heights  and  discharge  measurements  taken  at  this  station  in  1904  are  contained 
in  Water-Supply  Paper  No.  134,  United  States  Geological  Survey. 

Discharge  measurements  of  Last  River  near  MerriU,  Oreg.y  in  1905. 


Date. 


Hydrographer, 


I 


do. 


January  18 . 
February  1 . 
February  8. 

February  27... | do 

March  5 

Aprils 

April  14 

April  29 

May  12 

June  14 

July  23 

August  15  . . . 
August  26 . . . 
September  15 


T.  Darley. 
..do 


....do V 

....do 

....do 

....do 

....do 

....do 

....do 

r.  T.  Darley  and  W.  B.  Clapp. 

C.  T.  Darley 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gace 
height. 

Feet. 

Sq.ft. 

Ft  per  tec. 

Feet. 

87 

82 

1.60 

3.50 

102 

208 

2.72 

4.80 

108 

240 

2.74 

5.05 

92 

197 

2.70 

4.55 

96 

199 

2.71 

4.63 

120 

425 

2.67 

6  77 

90 

140 

2.03 

4.00 

80 

95 

1.53 

3.50 

89 

95 

1.37 

3.50 

89 

86 

1.36 

3.41 

90 

86 

1.36 

3.45 

88 

82 

1.26 

3.41 

87 

84 

1.21 

3.31 

87 

83 

1.22 

3.32 

Dis- 
charge. 

Sre.-ft. 
131 
566 
658 
533 
540 
1.134 
2H4 
145 
Ktt 
117 
117 
103 
102 
101 
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Day. 


Jan.  j  Ffih.      Mar.      Apr.     May.    June. 


1 3.5 

2 3.5 

3 3.5 

4 3.5 

5 3.5 

f. ■  3.5 

7 '  3.5 

8 3.5 

9 3.5 

10 3.5 

II 3. 5 

12 '  3.5 

13 .3.5 

14 3.5 

15 3. 5 

16 3.5 

17 j  3.5 

18 1  3.5 

19 1  3.5 

20 3.5 

21 1  3.5 

22 1  3.5 

2:{ 3.5 

24 1  3.5 

2> I  4.5 

20 5.4 

27 5.3 

2H 5.0 

29 4.7 

30 1  4.5 

31 '  4.  4 


6.3 

6.8 

7.0 

6.2 

5.6 

5.1 

4.7 

4.4 

4.2 

4.0 

3.9 

3.8 

3.8 

3.7 

3.7 

3.7 

3.7 

3.8 

3.8 

3.9 

4.4 

4.4 

4.5 

4.5 

4..'i.5 

4..>5 


7.0 

3.5 

3.5 

6.8 

3.5 

3.5 

6.0 

3.5 : 

3.5 

5. 3 

3.5 

3.5 

5.4 

3.5 

3.5 

5.6 

3.5 

3.5 

4.8 
4.8 
6.0 
7.0 
6.8 
6.0 
5. 3 
5.4 
5.6 
5.8 
5.9 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.8 
3.8 
3.8 
3.7 
3.7 
3.7 
3.0 
3.6 
3.5 
3.5 
3.5 
3.5 
3. 5 


3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5.'> 

3.55 

3.55 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 


July. 

3.4 
.3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.1 
3.4 


Aug.     Sept.      Oct. 


.3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 


3.3 

3.3 

3.3  I 

3.3  i 

3.3  j 

3.3  1 

3.3  j 

3.3  ' 

3.3  ' 

3.3 

3.3 

3.3 

3.3  I 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3  3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 


Nov.     Dw. 


3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3  3 

3.3 

3.3 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 


3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

as 


Station  rating  taide  for  htttt  River  near  Merrill,  Oreg . ,  from  July  16,  1904,  to  December  31  ^ 

1906. 


(Jage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

1 
Discharge,  j 

Second-feet. 

(^age 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Dischaigo. 

Feet. 

Second-feet. 

3.30 

102 

3.60 

176 

3.90 

262 

4.20 

362 

3.40 

125 

3.70 

2a3 

4.00 

m 

3.50 

150 

3.80 

232 

4.10 

328 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  20  discharge 
measurements  made  during  1904-5.  It  is  not  well  defined.  Above  gage  height  4.2  feet  the  rating 
curve  is  a  tangent,  the  difference  being  35  per  tenth 
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Estimated  monthly  discharge  of  Ijost  River  near  Merrilly  Or€^,,for  ]9f>4.  and  1905. 


Month. 

Discharge  In 

second-feet 

-  -i 

an. 

ToUlin 

Maximum. 

Minimum. 

Me 

arre-fwt. 

July  2fr-31 

1904. 

203 
203 
176 
163 
150 
150 

203 
176 
163 
150 
150 
150 

203 
199 
165 

158 
150 
150 

2,415 

August 

12,240 

September  ...... 

9,818 

October 

9,713 

November 

8,926 

December - 

9,23 

The  period . 


52,330 


January... 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


782 
1,342 
W2 
1,342 
150 
163 
125 
125 
102 
102 
102 
102 


IM 
203 
328 
150 
150 
125 
125 
125 
102 
102 
102 
102 


The  year. 


1,342  1 


102 


248 
514 
461 
470 
150 
138 
1-25 
125 
102 
102 
102 
102 


220 


15,250 
2S,5riO 
2S,330 
27,970 
9,223 
8,212 
7,686 
7, 686 
6,069 
6,272 
6.069 
6,272 

157,600 


TXriS  LAKE    FEAB  MEURnJ.,  OBEO. 

This  station  was  established  May  17, 1904,  by  John  H.  Lewis  and  Ivan  Landas  for  record- 
ing the  water  level  in  Tule  Lake.  It  is  located  on  Tule  Lake  at  the  mouth  of  Lost  River 
about  3  miles  east  of  Merrill,  Oreg  ,  25  miles  south  from  Klamath  Falls,  and  near  the  Oregon- 
California  line. 

The  gage  is  a  vertical  timber  fastened  to  posts  driven  in  the  lake  bed,  about  20  feet  from 
the  shore  of  the  lake.  It  is  in  line  with  the  east  lane  fenc«,  one-fourth  mile  south  of  the 
residence  of  J.  Frank  Adams.  Tlie  bench  mark  is  a  notch  cut  in  large  juniper  gatepost  on 
the  north  side  of  the  gate  entrance  about  60  feet  distant  from  the  gage  rod;  elevation,  13.70 
feet  above  the  zero  of  the  gage. 
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Day. 

Jhh.      Feb.      Mar. 

Apr.  1  May. 

June. 

July. 

Auk. 

Sept. 

Oct. 

Nov.     Dw. 

1     

1 

2       

1 

9.2.-) 

i              1 

i 

1 

3 

9.a'i  1    8.6 

1 

4                    .   ... 

9.2 

r 

i 

1 

1 

6 

9.1 

I             1             1 

1 

1 

7.ft5 

S                   .... 

1                1                ;                1 

7.05 

6.85       6.8.5 

9         

!                                                1 

7.4 

10 

1 

9.0 

8.5 

11 

1                i 

12 

..        ..        S.9  L. 

13       

H.fi 

1                              i 

!                         1 

14 

1 

1 

7.8 

■■■7;3i:::::::l::7v;:::: 

15 

! 

9.15 

-- ' 1 •     6.7 

16 

9.15 

i 

1 

7.0 

6. 8     ' 

17 

1 

8.4 

1 

18 

8. 9 

1 

1 

19 

1 

8.95 

20 

! 

j 

21.     . 

7.6 

' 

22     

1              1 



7.2 



1 

23 

1 

9.2 

9.1 

6.9 

6.8     ' 

24 

1 

9.1 

8.3 

2r. 

1 

26 

I 

.    .      6.6 

27.                .     .. 

9.0 

8.7 

28 

29 

i 

1 

30 

i 

7.1       6.95  1    6.8 

31                  

8.6.7 

8.a5 

7.5 

6. 55 

1              1              1 

Note.— Ice  out  of  river,  Jan.  31. 

MILLER  GREEK  NEAR  LORELLA,   OREO. 

This  station  was  established  August  10,  1904,  by  F.  S.  Chapman.  It  is  located  at  Horse- 
fly, 10  miles  northeast  of  Lorella,  Oreg. 

The  channel  is  straight  for  600  feet  alwve  and  100  feet  below  the  station.  The  current  is 
sluggish  at  low  and  swift  at  high  stages.  Both  banks  are  high,  rocky,  wooded,  and  not 
subject  to  overflow.  The  bed  of  the  stream  is  of  rock  and  gravel,  and  not  liable  to  change. 
The  channel  is  obstructed  by  much  vegetation  during  the  season  of  low  stage. 

Discharge  measurements  are  made  during  high  stages  by  means  of  a  cable  and  car,  and  at 
low  stages  by  wading.  The  initial  point  for  soundings  is  the  stream  side  of  the  cable  support 
on  the  right  bank. 

A  staflf  gage  is  fastened  vertically  at  the  right  bank,  300  feet  upstream  from  the  cable, 
where  the  water  stands  in  a  pool.  During  190.5  the  gage  was  read  by  Louis  Gerber.  On 
December  9,  1905,  an  automatic  water-height  register  was  installed  for  recording  gage 
heights.  The  bench  mark  is  a  point  on  top  of  a  large  bowlder  25  feet  downstream  from  the 
gage;  elevation,  12.68  feet  above  the  datum  of  the  gage. 

Gage  heights  and  discharge  measurements  taken  at  this  st^ition  during  1904  are  contained 
in  Water-Supply  Paper  No.  134,  United  States  Geological  Survey. 
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Discharge  mewturements  of  Miller  CreeJc  near  LoreUa,  Oreg.,  in  1905. 


Date. 


January  2H C.  T.  Darlcy 

Februar>'  4 «lo 

Febniary  6 j do 

February  25 do 

March  8 do 

March  15 F.  S.  Chapman 

April  2 C.  T.  Darloy 

April  9 ' do 

April  2X do 

June  1 do 


\v</i*h      Ar^  o'  I      Mean  Gage  Di»- 

»iain.    g^tion    |  velocity,     hei^t,      charge. 


Daily  gage  height y  in  feet,  of  Miller  Creek  near  LoreUa,  Oreg.,  for  1905. 


Day. 


1 

6.3 

2            

6.3 

3 

6.3 

4 

6.3 

5 

6.3 

6                

6.3 

7     

6.3 

8 

6.3 

9 

6.3 

10 

6.3 

11 

6.3 

12 

6.3 

13 

6.3 

14 

6.3 

15 

6  3 

16 

7.5 

17 

7.6 

18.. 

7.7 

19 .'.    . 

7. 5 

20 

7.5 

21 

22       .     . 

;., 

23 

S.2 

24 

1 
7.9 

25     ,    . 

7.9 

26 

27 

28. . 1 

29 

7.3 

30 

8.0 

31 

8.3 

8.0 

8.2 

7.7 

7.3 

7.7 

7.0 

7.0 

7.0 

7.0 

6.9 

6.6 

6. 5 

6.5 

6.4 

6.4 

6.4 

6.4 

6.4  ' 

6.8  ! 

7.  2 

7.3 

7.3 

7.3 

7.3 

7.3 

7.3 

7.3 

7.3 


7.2 
3 

.3  I 

.3 

.2 

.2  I 

.2 

.1 

.1 

.0  , 

.1 

.1 

.1 
6.8 

.3 

.3 

.3 

.4  I 

.4 

.1 

.3 

.3 


7.0 
8.0  I 

7.8  ' 
7.6 
7.4 
7. 2 
7.0  I 

6.9  ' 
6.8  ' 
6.8 
6.8 
6.6  j 
6.6 
6.5 
6.5 
6.6 
6.6 
6.0 
6.5 
6.5 
6.5 
6.4 
6.4  ! 
6.4 
6.3 
6.3 
6.2 
6.2  I 
6.  2 
0.2 


ay.    .Iiin«'.     .hily. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

6.3         6.2    

6. 3         6.1     

6.3         6.1    

6.3          6.2    

6.3         6.J    1 

1             1 

6. 3          6. 3    1 

6. 2          6. 3    - .  - 

' 

6.2         r.  :', 

1 

6. 4          6. 3 

'6.0 

6.4          r..3    

::j 

AO 

6.4          6.3    

6.0 

6. 4          6.3    

6.0 

6.4         V>.2    

6.0 

6.4          6.2    . 

6.0 

6.,-,   „., ..:;::: 

6.0 

6.3        r..2    ■ 

6.0 

6.3 

6.0 

6.3                         

1 

6.0 

6.3    .      ..     1 

1 

6.0 

6. 2 

1 

6.0 

6. 1    

6.0 

6.0 

6.0 

6.0 

6.0 

6, 0 ' 

6.0 

6.0 

5. 9 

6.1 

6.0 

6.,     1 

60 

6. 1    .     ! 

6.0 

6. 2 -    . 

6.0 

6.3                  

6.0 

1 
6. 2    

6.0 

6. 2     

Note.— No  flow  June  17  to  December  31 


«  New  gage. 
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Station  rating  table  for  Miller  Creek  near  LorelUif  Oreg.yfrom  August  7,  190J^f  to  December 

3U  1905. 


Discharge. 

1     Gage 
height. 

1 
Discharge. 

Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

1     Gago 
height. 

Discharge. 

Second-feet. 

1     Feet. 

Second-feet. 

Feet. 

Second-feet. 

0 

1        6.80 

52 

7.60 

274 

8.40 

665 

1.5 

6.90 

67 

7.70 

317 

8.50 

717 

4 

7.00 

86 

7.80 

363 

8.60 

770 

8 

7.10 

109 

7.90 

411 

8.70 

823 

13 

7.20 

m  1 

8.00 

460 

8.80 

876 

20 

7.30 

163 

8.10 

510 

8.90 

929 

29 

7.40 

196 

8.20 

561 

9.00 

982 

39 

7.50 

234    j 

8.30 

613 

NoTE.—The  above  table  Is  based  on   13  discharge  measurements  made  during  1904-5. 
defined  between  gago  heights  6.1  feet  and  8  feet. 


It  is  well 


Estimated  monthly  discharge  of  Miller  Creek  near  Lorella,  Oreg.,  for  190^  and  1906. 


Month. 


August. 

September. 

October 

November. 
December.. 


The  period . 


1905. 


January . . . 
February . . 

March 

April 

May 

J  une 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum.   Minimum.  I    Mean.    I 


1.5 
1.5 
8 
8 
10.5 


613 

561 

411 

460 

13 

8 

0 

0 

0 

0 

0 

0 


613 


ToUl  in 
acre-feet. 


.75 

.0 
1.5 
1.5 
1.5 


8 
13 
52 
4 
0 
0 
0 
0 
0 
0 
0 
0 


1.3 
.2 
2.4 
3.7 
6.2 


179 
138 
153 
71.0 
6.5 
3.0 
.0 
.0 
.0 
.0 
.0 
.0 


46. 


79 

12 

148 

221 

381 


11,010 

7,664 

9,408 

4,225 

400 

179 

0 

0 

0 

0 

0 

0 


32,890 
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PREOIFITATIOK  AHD  EYAPORATIOK  DATA. 

The  following  tablo  gives  the  total  precipitation  in  inches,  by  months,  and  akothe  annual 
totals : 


Jan. 

Fob. 

1           1           1 
Mar.  j  .Vpr.    May.  .'line. 

1 
.luly.    Aug. 

Sept.    Oct. 

Nov.    Dec. 

.Anniuil. 

Keno,  Onep. : 
1904 

0.00 

0. 75 

0.92 
0.42 

0.71 
0.32 

2.08 

o.ri 

1.01 
1.11 

1.50 

.1  .^7 

19(15 2.08     1.91 

Tule  Lake,  Cjil.: 
190t  .. 

2.:«i  '  o.Jki  1  2.29  I  a  I.-) 

1 

0.0(;  i  0.00 

;  0.00 

1.30     2.23 

0.42  .3.11 
1.25     0.93 

14.39 

190) j  \.'2ry     1.19 

1.70      0.20  i  2.fi2      0.30 



0.00  1  0.00 

i 

0.00 

Horse  Fly,  near  ' 
1-orella.  OroK.:  | 

1901 

1 

1.07 

2.61 
2.41 

190.') 1.43  j   1.0!) 

2.  -22 
the  t 

0.2S    2.:^.    i.2:j 

0.00     0.00 

0.32     0.83 

12.® 

The  following  table  gives 

otal  evaporation  in  inches,  by  months,  at  Keno, 

Oreg.: 

Year. 


Jan.     Feb.    Mar.  ,  Apr. 'May.  June.  July.   Aug.   Sept.    Oct.    Nov.  '  Dec.    .Vunual. 


1904  . 

1905  . 


1 .  19     0. 7K     0. 78 


4.12     6.20 


....    6.66  .  5.12     2.01      2.01      2.01 
'.57     7.03  I  6.15      1.98  '  0.46 


MISCEI^LANKOl  S  MEASIHEMEXTS  IN  NOKTIIERX  PACIFIC  OCEAN 
DRAINAGE  BA.»4IN. 

Antelope  Creek  near  Mount  Hebron ,  Col. — This  creek  rises  on  the  eastern  slope  of  Mount 
Shasta.  It  is  tributary  to  Lower  Klamath  Lake,  although  its  waters  sink  before  reaching 
the  lake.     A  mea.surement  was  made  June  17  by  C.  T.  Darley,  12  miles  below  its  source. 

Width,  25.5  feet;  area,  37  .square  feet:  mean  velocity,  3.03  feet  per  second;  discharge, 
112  second-feet. 

Another  measurement  was  made  August  28  b\^  C.  T.  Darley  15  miles  below  its  source. 

Width,  13  feet;  area,  9.4  square  feet;  mean  velocity,  1.11  feet  per  second;  discharge, 
10.4  second-feet. 

Adamfi  ditch  near  Merrill,  Oreg. — This  canal  diverts  water  from  WTiite  Lake,  an  arm  of 
Lower  Klamath  Lake.  For  the  first  mile  this  canal  is  common  with  the  Van  Brimmer  canal. 
It  is  alH>ut  IG  miles  in  length  and  is  used  for  the  irrigation  of  land  in  the  vicinity  of  Merrill, 
Oreg.  The  following  measurements  were  made  during  1905  at  a  point  one  mile  below  the 
head  of  the  canal  and  3(X)  feet  liclow  the  p<iint  where  the  Adams  and  Van  Brimmer  canals 
separate.  The  gage  rod  is  a  1  by  4  inch  timl)er  divided  into  feet  and  hundredths.  Tliere  is 
no  bench  mark. 

May  14:  Width,  30  feet;  area.  42  square  feet :  mean  velocity,  1.10  feet  per  second;  gage 
height,  1.73  feet:  discharge,  40  second-feet. 

May  21:  Width,  37.0  feet;  area,  47  square  feet;  mean  velocity,  1.13  feet  per  second; 
gage  height,  I.IK)  feet ;  di.scharge,  53  second-feet. 

June  15:  Width,  37.5  feet;  area,  40  .square  feet;  mean  velocity,  1.28  feet  per  second; 
gage  height,  2.14  feet;  discharge,  51  second-feet. 

July  22:  Width,  37.5  feet ;  area,  43  square  feet;  mean  velocity,  1.19  feet  per  second;  gage 
height,  2.22  feet;  discharge,  51  siH'ond-feet. 

August  24:  Width,  37.5  feet;  area,  3<)  square  feet;  mean  velocity,  1.03  feet  per  second; 
gage  height,  2.13  feet :  dis<harge,  37  second-feet. 

August  25:  Width,  30.7  feet;  area,  32  square  feet;  mean  velocity,  0.91  foot  per  second; 
gage  height,  2.00  feet;  area,  29  second-feet. 
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August  25:  Width,  37.9  feet;  area,  39  square  feet:  mean  velocity,  1.05  feet  per  second; 
gage  height,  2.26  feet;  discharge,  41  second-feet. 

Ankeny  ditch,  station  No.  1,  near  Klamath  Falls,  Oreg. — Ankeny  canal  diverts  water  from 
Link  River  at  the  outlet  of  Upper  Klamath  Lake,  1 J  miles  above  the  town  of  Klamath  Falls, 
Oreg.  The  water  from  this  canal  is  used  for  electric  power  and  irrigation  purposes  in  the 
vicinity  of  Klamath  Falls.  This  station  is  located  about  500  feet  above  point  of  diver- 
sion to  electric  power  plant.  Discharges  here  given  represent  the  amount  of  water  used  for 
both  electric  power  and  irrigation  purposes.  The  following  measurements  were  made  dur- 
ing 1905  by  C.  T.  Darley.: 

June  29:  Width,  17.4  feet;  area,  21  square  feet;  mean  velocity,  2.71  feet  per  second ;  gage 
height,  1.36  feet;  discharge,  57  second-feet. 

June  30:  Width,  17.4  feet:  area,  20  .square  feet;  mean  velocity,  2.70  feet  per  second; 
gage  height,  1.34  feet;  discharge,  54  second  feet. 

May  11:  Width,  17.5  feet;  area,  22  square  fex^t;  mean  velocity,  2.80  feet  per  second; 
gage  height,  1.39  feet;  discharge,  63  .second-feet. 

June  29:  Width,  17.4  feet;  area,  21  square  feet;  mean  velocity,  2.52  feet  per  second; 
gage  height,  1.36  feet;  discharge,  53  second-feet. 

Ankeny  canal  station  No.  2,  near  Klamath  Falls,  Oreg. — This  station  is  located  about  200 
feet  below  point  of  diversion  by  electric  power  plant.  Discharges  here  given  represent  the 
amount  of  water  used  for  irrigation  purposes. 

April  23:  Width,  13.5  feet;  area,  7.0  square  feet;  mean  velocity,  1.24  feet  per  second; 
gage  height,  1.28  feet;  discharge,  8.7  second-feet. 

May  2:  Width,  13.5  feet;  area,  13.1  square  feet;  mean  velocity,  2.21  feet  per  second; 
gage  height,  1.68  feet;  discharge,  29  second-feet. 

May  11:  Width,  13.5  feet;  area,  15  square  feet;  mean  velocity,  2.33  feet  per  second; 
gage  height,  1.80  feet;  discharge,  35  second-feet. 

Butte  Creole  near  Mount  Hebron,  Cat. — Butte  Creek  rises  on  the  eastern  slope  of  Mount 
Shasta.  It  is  tributary  to  Lower  Klamath  Lake  and  it^  waters  sink  in  Butte  Valley  before 
reaching  the  lake.  This  creek  discharges  over  fissured  lava  and  large  quantities  of  water 
are  lost  by  seepage.  That  portion  which  readies  Butte  Valley  is  used  for  irrigation.  The 
following  measurement's  were  made  during  1905  by  C.  T.  Darley,  IJ  miles  above  Boyce 
ranch  at  county  road  crossing. 

May  5:  Width,  15.5  feet;  area,  51  square  feet;  mean  velocity,  1.33  feet  per  second;  gage 
height,  3.77  feet;  discharge,  68  second-feet. 

May  19:  Width,  15.9  feet;  area,  51  square  feet;  mean  velocity,  1.47  feet  per  second;  gage 
height,  3.95  feet;  discharge,  75  second-feet. 

June  16:  Width,  16  feet;  area,  48  square  feet;  mean  velocity,  1.08  feet  per  second;  gage 
height,  3.72  feet;  discharge,  52  second-feet. 

August  29:  Width,  14  feet;  area,  35  square  feet:  mean  velocity,  0.47  foot  per  second; 
gage  height,  3.00  feet;  discharge,  16.4  second-fpet. 

November  23:  Width,  14  feet;  area,  36  square  feet;  mean  velocity,  0.23  foot  per  second; 
gage  height,  3.30  feet;  discharge,  8.1  second-feet. 

Bourne's  west  canal,  near  Bonanza,  Oreg. — This  canal  takes  water  from  Lost  River,  the 
water  being  raised  by  means  of  pumps  and  used  for  irrigation  in  the  vicinity  of  Bonanza, 
Oreg.  A  measurement  was  made  on  May  31  by  C  T.  Darley  at  a  point  300  feet  below  head 
of  flume. 

Width,  9.5  feet;  area,  5.9  square  feet;  mean  velocity,  1.46  feet  per  second;  discharge,  8.6 
second-feet. 

Boards  ditch,  Poe  Valley y  Oreg. — This  ditch  diverts  water  from  Lost  River.  The  water  is 
raised  by  means  of  a  water  wheel  and  is  used  for  irrigation  in  the  vicinity  of  Olene,  Oreg.  A 
measurement  was  made  on  July  19  by  C.  T.  Darley  at  a  point  300  feet  l)elow  head  of  canal. 

Width,  2  feet;  area,  1.56  square  feet;  mean  velocity,  0.22  foot  per  second;  discharge,  0.3 
second-foot. 
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Coyote  Crtek,  Oreg. — Coyote  Creek  ia  tributary  to  Sycan  raarsh.  During  1906  dischar^ 
measurements  were  made  by  Ivan  Landes  as  follows: 

March  15:  Width,  5.5  feet;  area,  4.7  square  feet;  mean  velocity,  0.89  foot  per  second; 
dischai^e,  4.2  second-feet. 

April  10:  Width,  6.0  feet:  area,  6.1  square  feet;  mean  velocity,  1.34  feet  per  aecood;  dis- 
charge,  8.2  second-feet. 

May  2:  Width,  6.0  feet;  area,  5.6  square  feet;  mean  velocity,  1.05  feet  per  €*»cond:  dis- 
charge, 5.9  second-feet. 

June  12:  Width,  5.0  feet:  area,  3.4  square  feet;  mean  velocity,  0.50  foot  per  second:  dis- 
charge, 1.7  second-feet. 

July  31 :  Width,  1.4  feet;  area,  0.4  square  foot;  mean  velocity,  1.38  feet  per  second:  dis- 
charge, 0.6  second-foot. 

Crooked  Creek  near  Klamath  Agency ^  Oreg. — This  stream  is  a  tributary  of  Wood  River.  A 
measurement  was  made  May  27  by C.  T.  Darley  at  the  bridge  1 J  miles  from  Klamath  Agency, 
on  road  to  Fort  Klamath. 

Width,  24.8  feet;  area,  88  sf^uare  feet:  me^n  velocity,  0.52  foot  per  sec4)nd ;  discharge,  46 
second-feet. 

Cherry  Creek  near  Crystal,  Oreg. — This  stream  is  tributary  to  Upper  Klamath  Lake  from 
the  we^t.  A  measurement  was  made  on  May  25  by  C.  T.  Darley  at  road  crossing  between 
Pelican  Bay  and  Fort  Klamath. 

Width,  27  feet:  area,  25  square  feet;  mean  velocity,  1.28  feet  per  second;  discharge,  32 
second-feet. 

Crane  Creek  near  Fort  Klamath,  Or  eg. — Crane  Creek  is  a  tributary  to  Seven  Mile  Creek.  A 
measurement  was  made  on  May  25  by  C.  T.  Darley  at  the  bridge  on  wagon  road  between 
Fort  Klamath  and  Pelican  Bay,  Oreg. 

Width,  11.5  feet;  area,  20  square  feet;  mean  velocity,  0.54  foot  per  second;  discharge, 
10.7  second-feet. 

Cottonvxxxl  Creek  near  BroivneU,Cal. — Cottonwood  Creek  is  tributary  to  Lower  Klamath 
Lake  from  the  South.  Tlie  following  measurements  were  made  during  1905,  1  mile  bek>w 
its  source,  at  "F"  ranch,  Brownell: 

June  15:  Width,  19.5  feet;  area,  41  stjuare  feet;  mean  velocity,  0.25  foot  per  second: 
discharge,  10.2  second-feet. 

August  30:  Width,  27.5  feet;  area,  24  square  feet;  mean  velocity,  0.53  foot  p>er  second; 
discharge,  12.6  second-feet. 

Doris  Creek  near  Picard,  Col. — Doris  Creek  is  tributary  to  Lower  Klamath  Lake  from  the 
southwest.     A  measurement  was  made  on  June  18  by  C.  T.  Darley  at  the  Doris  ranch. 

Width,  5.4  feet;  area,  4.9  square  feet:  mean  velocity,  1.24  feet  per  second;  discharge,  6.1 
second -feet. 

Dirty  Creek,  Oregon. — Dirty  Oeek  is  tributary  to  Sycan  marsh.  During  1905  discbarge 
measurements  were  made  by  Ivan  Landes,  as  follows: 

March  15:  Width,  3.0  feet;  area,  1.4  square  feet;  mean  velocity,  0.98  foot  per  second: 
discharge,  1.4  second-feet. 

April  10:  Width,  3.0  feet;  area,  1.5  square  feet;  mean  velocity,  0.99  foot  per  second; 
discharge,  1.3  second-feet. 

May  2:  Width,  3.0  feet:  area,  1.4  square  feet;  mean  velocity,  1.0  foot  per  second;  dis- 
charge, 1.4  second-feet. 

Edson  Foulks  ditch. — This  ditch  is  in  Shasta  Valley.  A  measurement  was  made  at  head  of 
ditch  Septeml)er  3,  1905,  by  L.  G.  Applegate. 

Width,  6.3  feet;  are^,  6.3  square  feet;  mean  velocity,  1.75  feet  per  second;  discharge,  11 
second-feet. 

Four  M  He  Creek,  Pelican  Bay,  Oregon. — Four  Mile  Creek  is  tributary  to  Upper  Klamath 
Lake  from  the  west.  Its  source  is  in  Four  Mile  Lake.  A  measurement  was  made  May  24  by 
C.  T.  Darley  at  road  crossing  between  Klamath  Falls  and  Pelican  Bay. 
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Width,  50.5  feet;  area,  75  square  feet;  mean  velocity,  0.70  foot  per  second;  discharge,  53 
second-feet. 

Grass  Valley  Greek  near  Lowdertj  Cal. — Grass  Valley  Creek  is  tributary  to  Trinity  River. 
A  measurement  was  made  of  this  stream  August  26,  1905,  by  W.  B.  Clapp  at  lower  wagon 
bridge  on  Buckhom  road  2^  miles  above  junction  of  creek  with  Trinity  River. 

Width,  19  feet:  area,  18.7  square  feet;  mean  velocity,  0.98  foot  per  second;  discharge, 
18.4  second-feet. 

Griffith  canal  near  Olene,  Oreg. — ^This  canal  diverts  water  from  Lost  River.  The  water  is 
raised  by  means  of  a  water  wheel  and  used  for  irrigation  of  land  in  the  vicinity  of  Olene. 
The  following  measurements  were  made  during  1905  by  C  T.  Darley  at  head  of  canal: 

Juno  2:  Width,  2  feet;  area,  1.4  square  feet;  mean  velocity,  1.29  feet  per  second;  dis- 
charge, 1.8  second-feet. 

June  13:  Width,  2  feet;  area,  1.5  square  feet;  mean  velocity,  1.27  feet  per  second;  dis- 
charge, 1.9  second-feet. 

June  25:  Width,  2  feet;  area,  1.16  s<|uare  feet;  mean  velocity,  1.08  feet  per  scMJond;  di.s- 
charge,  1.3  second-feet. 

Hot  Springs  Creek  near  Klamath  Falls,  Oreg. — Hot  Springs  Oeek  rises  about  one-half  mile 
east  of  Klamath  Falls  and  discharges  into  Lower  Klamath  Lake.  A  measurement  was 
made  on  August  18  by  C.  T.  Darley  near  point  where  creek  crosses  county  road  east  of  Kla- 
math Falls,  Oreg. 

Width,  1.5  feet;  area,  0.^36  square  foot;  mean  velocity,  0.94  foot  per  second;  discharge, 
4.4  second-feet. 

Horton  ditch  at  Poe  Valley,  Oreg. — This  ditch  diverts  water  from  Lost  River,  which  is  used 
for  irrigation  on  the  south  side  of  the  river.  A  measurement  was  made  on  June  23  by  C.  T. 
Darley  at  a  point  one-fourth  of  a  mile  below  head  of  ditch. 

Width,  7.5  fe^'t;  area,  7.4  square  feet;  mean  velocity,  0.59  foot  per  second;  discharge,  4.4 
second-feet. 

Little  Shasta  River  at  Little  Shasta,  Cal.-^A  measurement  of  this  stream  was  made  August 
29,  1905,  by  M.  D.  Williams. 

Width,  9  feet;  area,  5.4  square  feet;  mean  velocity,  0.70  foot  per  second;  dischai^e,  3.8 
second-feet. 

Little  Shasta  Springs  at  Little  Shasta,  Cat. — A  measurement  was  made  August  29, 1905,  by 
M.  D.  Williams. 

Width,  9  feet;  area,  5.6  square  feet;  mean  velocity,  3.57  feet  per  second;  discharge,  20 
second-feet. 

Long  Creek,  Oreg. — Long  Creek  is  tributary  to  Sycan  Marsh.  During  1905  discharge 
measurements  were  made  by  Ivan  Landes  as  follows: 

March  15:  Width,  22  feet;  area,  21.8  square  feet;  mean  velocity,  1.54  feet  per  second; 
discharge,  33.6  second-feet. 

April  10:  Width,  25  feet;  area,  36.9  square  feet;  mean  veW.ity,  1.48  feet  pc^r  second; 
discharge,  54.6  second-feet. 

May  1:  Width,  26  feet;  area,  46.8  square  feet;  mean  vehx^ity,  1.45  feet  per  second;  dis- 
chai^e,  68.1  second-feet. 

June  12:  Width,  25  feet;  area,  37.6  square  (evt;  mean  velocity,  1.56  feet  per  second;  dis- 
charge, 58.6  second-feet. 

July  31 :  Width,  20  feet;  area,  10.8  squart^  feet:  mean  velo<'ity,  1 .72  feet  per  second;  dis- 
charge, 18.6  second-feet. 

Moss  Creek  near  Pelican  Bay,  Oregon. — Moss  Creek  is  tributary  to  Upper  Klamath  Lake 
from  the  west.  A  measurement  was  made  on  May  23  by  C.  T.  Darley  at  road  crossing 
between  Pelican  Bay  and  Klamath  Falls,  Oreg. 

Width,  5.5  feet;  area,  3.3  square  feet;  mean  velocity,  0.76  foot  per  second;  di.scharge,  2.5 
second-feet. 

McCormick  mill-race  canal  near  Keno,  Oreg. — This  canal  diverts  water  from  Klamath 
River  about  1  mile  below  Keno,  Oreg.     This  water  is  used  for  power  purposes  in  running  a 
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sawmill.  Tlie  following  measurements  were  made  during  1905  by  C.  T.  Darley  at  a  point 
one-fourth  of  a  mile  below  head  of  canal: 

June  19:  Width,  17  feet;  area,  43  square  feet:  mean  velocity,  1.51  feet  per  second:  (fc- 
charge,  64  second-feet. 

August  31:  Width,  14.5  feet:  area,  25  square  feet;  mean  velocity,  2.12  feet  per  second; 
discharge,  53  second-feet. 

Moore'8  pourr  canal  near  Klamath  Falls,  Ore^.-Thxs  canal  diverts  wat^r  from  tlie  bend  of 
Lmk  River  and  is  used  for  power  purposes  in  running  a  sa^-mill.  The  following  measure 
ment  was  made  by  C.  T.  Darley  at  a  point  one-half  mile  below  head  of  canal: 

March  25:  Width,  9.9  feet:  area,  34  square  feet;  mean  velocity,  3.03  feet  per  second; 
dischai^e,  103  second-feet. 

At  a  point  200  feet  above  Penstock  the  following  measurements  were  made: 

March  25:  Width,  9  feet;  area,  35  square  feet:  mean  velocity.  2.14  feet  per  second;  dis- 
chai^e,  75  second-feet. 

June  21 :  Width,  9.5  feet:  area,  34  square  feet;  mean  velocity,  1.74  feet  per  second;  di^ 
charge,  59  s€»cond-feet. 

June  21 :  Width,  9.5  feet;  area,  34  square  feet;  mean  velocity,  1..56  feet  per  second:  di^ 
chaise,  53  second-feet. 

Moore'8  irrigation  canal  near  Klamath  Falls,  Oreg.~Thl^  canal  diverts  water  from  the  head 
of  Link  River  at  same  point  at  which  watej  is  divert<»d  for  Moore's  mill-rac^  canal  on  the 
west  bank.  This  water  is  used  for  power  purposes  in  running  sawmill  and  the  irrigation  of 
town  lots  ,n  the  west  addition  of  Klamath  Falls,  Orc^.  The  following  measui^ments  wei^ 
made  during  190.5  by  C.  T.  Darley  at  a  point  300  feet  below  head  of  canal.  These  measure 
ments  show  total  amount  of  water  used  for  power  and  irrigation  purposes  in  this  canal. 

March  25:  Width,  10  feet;  area,  15.8  square  feet;  mean  velocity,  0.82  foot  per  second: 
discharge.  12.9  second-feet. 

June  21:  Width,  12.4  feet;  area,  10.1  square  feet;  mean  velocity,  l.aS  feet  per  second: 
discharge,  10.9  second-feet.  * 

Phillips  wheel  canal  near  Spring  Lake,  Oregon.— This  canal  diverts  water' from  Lost  River 
.alK)ut  9  miles  alK>ve  Merrill.  Oreg.     The  wat^r  is  raised  from  the  river  by  means  of  a  water 
wheel  and  is  us.hI  for  irrigation  purposes.     The  following  measurements' were  made  during 
1905  by  C\  T.  Darley  at  a  point  in  flume  100  feet  below  point  of  diversion. 

Jtine  13:  Width,  3  feet:  area,  1.2  square  feet;  mean  velocity,  1.00  foot  per  second-  dis- 
charge, 1.2  second-feet. 

July  25:  Width,  1.2  feet;  area,  0.1  square  foot;  discharge,  0.2  second-foot. 
Rock  Creek  near  Aspin  Uke,  Oregon  .—Thxs  portion  of  Rock  Creek  is  tributary-  to  Upper 
Klamath  Lake  and  has  its  s<.urce  in  .\spin  Lake.    A  measurement  was  made  on  Alay  23  by 
C.  T.  Dariey  at  bridge  on  wagon  road  l)etween  Klamath  Falls  and  Pelican  Bay. 

Width.  23.5  feet;  area,  16.9  square  feet:  mean  velocity,  0.57  foot  per  second';  dischai^. 
9.0  second-feet.  '  ' 

Rock  Creek  at  Crystal,  Oreg.^TKxs  stream  is  tributary  to  O^^stal  Creek  and  is  a  separate 
stream  from  the  Hock  Cn^ek  which  distharges  from  Aspin  Lake.  A  measurement  was 
made  on  May  24  by  C.  T.  Dariey  at  bridge  on  wagon  road  between  Klamath  Falls  and 
Pelican  Bay. 

Width,  19  feet;  area,  8.9  square  feet;  mean  velocity,  0.66  foot  per  second:  discharee  59 
second-feet.  ^  ' 

Scott  River  nmr  FoH  Jones,  Cal^^Svott  River  is  tributary  to  Klamath  River  A  meas- 
urement of  this  .stream  was  made  August  29.  1905.  by  W.  B.  Clapp  500  feet  above  wagon 
bridge  on  mam  road  from  Fort  Jones  to  f:tna.  al)out  1  mile  west  from  Fort  Jones. 

^\ldth,  27  feet;  area,  23  square  feet;  mean  velocity,  1.17  feet  per  second;  discharei'  27 
second-fe(»t.  "  '  ^  f^  , 

Seven  Mile  Creek  near  Fort  Klamath,  Oreg.^Thx^  crcvk  is  tributary  to  Upper  Klamath 
Lak(^  from  the  north.  A  measurement  was  made  on  Mav  25  by  C.  T.  Darley  at  bridge  on 
wagon  road  between  Fort  Klamath  and  Pelican  Bay. 
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Width,  33  feet;  area,  129  square  feet;  mean  velocity,  0.79  foot  per  second;  discharge, 
102  second-feet. 

Shasta  River  near  Yreka,  Cat. — Shasta  River  is  tributary  to  Klamath  River.  A  meas- 
urement of  this  stream  was  made  August  29,  1905,  by  \V.  B.  Clapp  5  miles  northeast  of 
Yreka  and  500  feet  below  diversion  dam  of  the  Yreka  Light  and  Power  Company. 

Width,  11.5  feet;  area,  8.2  square  feet:  mean  velocity,  1.22  feet  per  second;  discharge, 
10  second-feet. 

There  was  on  this  date  107  second-feet  being  diverted  into  canal  500  feet  alx)ve  this 
point,  giving  a  total  discharge  of  117  second-feet  for  this  stream. 

Sheepy  Creek  near  BroivneJl,  Cal. — This  creek  is  tributary  to  Lower  Klamath  Lake  from 
the  southwest.  The  following  measuremenU  were  made  during  1905  by  C.  T.  Darley  at  a 
point  2  miles  east  of  Doris  ranch,  at  wagon  bridge  near  rock  ford: 

May  18:  Width,  78  feet;  area,  226  square  feet;  mean  velocity,  0.12  foot  per  second; 
discharge,  27  second-feet. 

June  18:  Width,  80  feet;  area,  218  square  feet;  mean  velocity,  0.12  foot  per  s«cx)nd; 
discharge,  27  second-feet. 

Sprague  River  near  Yainax,  Oreg. — Sprague  River  is  tributary  to  Williamson  River.  A 
measurement  was  made  on  Februarys  22  by  0.  T.  Darley  at  bridge  5  miles  below  Yainax 
Agency.  The  gage  is  a  2  by  8  inch  plank  graduated  to  feet  and  tenths  and  nailed  in  a 
vertical  position  on  the  downstream  side  of  the  second  bent  from  the  south  end  ©f  the 
bridge.  The  bench  mark  is  a  2  by  4  inch  stake  driven  flush  with  the  ground  on  left  bank 
of  the  stream  in  line  with  upstream  side  of  the  bridge  and  distant  74  feet  from  end  of  bridge. 
The  zero  of  the  gage  is  21.9  feet  below  the  bench  mark. 

Width,  133.2  feet;  area,  1,077  square  feet;  mean  velocity,  0.55  foot  per  second;  dis- 
charge, 589  second-feet;  gage  height,  14.10  feet. 

Sprint;  Creek  near  Fort  Klamath,  Oreg. — This  creek  is  tributary  to  Williamson  River  fio:u 
the  wejst.  A  measurement  was  made  on  August  13  by  J.  B.  Lippincott  and  W.  B.  Clapp 
at  a  point  200  feet  above  its  junction  with  Williamson  River. 

Width,  110  feet;  area,  195  square  feet;  mean  velocity,  1.86  feet  per  second;  discharge, 
362  second-feet. 

Swingle  flume  canal  near  LoreUa,  Oreg. — This  canal  diverts  water  from  Miller  Creek 
above  Lorella  Bridge.  The  water  is  used  for  irrigation  purposes  in  tlie  vicinity  of  Lorella. 
A  measurement  was  made  on  June  2  by  C.  T.  Darley  in  small  flume  at  road  crossing  on 
Langell  Valley  and  Lorella  road. 

Width,  2  feet;  area,  1.0  square  foot;  mean  velocity,  0.20  foot  per  second;  discharge,  0.2 
second-foot. 

Three  Mile  Creek  near  Fort  Klamath,  Oreg.  -Tins  creek  is  tributary  to  Upper  Klamath 
Lake  from  the  northwest.  A  measurement  was  made  on  May  25  by  C.  T.  Darley  at  cross- 
ing of  wagon  road  between  Fort  Klamath  and  Pelican  Bay. 

Width,  13.2  feet;  area,  6.2  square  feet;  mean  velocity,  1.00  foot  per  second;  discharge, 
6.2  second-feet. 

Trinity  River  near  Lowden,  Cal.  Trinity  River  is  tributary'  to  Klamath  River.  A  meas- 
urement of  this  stream  was  made  August  20,  1905,  by  W.  B.  Clapp  from  a  temporary 
pontoon  bridge  1  mile  above  Lowden's  ranch  post-office  and  3  miles  below  Lewiston,  Cal. 
A  permanent  county  highway  bridge  was  l>eing  constructed  at  this  point. 

Width,  190  feet;  area,  468  square  feet:  mean  velocity,  0..50  foot  per  second;  dischai^e, 
233  second-feet. 

Vamey  Creek  near  Pelican  Bay,  Oregon.  — Vamey  Creek  is  tributary  to  Four  Mile  Creek. 
A  measurement  was  made  May  24  by  C.  T.  Darley  at  road  crossing  l)etween  Pelican  Bay 
and  Klamath  Falls. 

Width,  9  feet;  area,  13  square  feet;  mean  velocity,  0.70  f(M)t  per  second;  discharge,  9.1 
second-feet. 

Van  Brimmer  ditch,  south  brarwh,  station  No.  /,  mar  Merrill,  Orejj. — This  cnnul  divert."' 
water  from  White  Lake,  an  ann  of  Lower  Klatnath  Lak(».     For  the  first  mile  tliis  canal  i^ 
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common  with  the  Adams  canal.  Hiis  water  is  used  for  irrigation  in  the  vicinity  of  Merrill, 
Oreg.  The  following  measurements  were  made  on  this  branch  by  C.  T.  Darley  during  1905 
at  point  1  mile  below  the  head  of  canal  and  at  a  point  900  feet  below  where  Adams  and 
Van  Brimmer  canals  become  separate  and  distinct.  The  gage  rod  is  a  1  by  4  inch  inclined 
timber  graduated  to  feet  and  hundredths  and  nailed  to  posts  set  firmly  in  the  bank  of  the 
CAnal.     There  is  no  bench  mark. 

May  14:  Width,  20  feet;  area,  23  square  feet;  mean  velocity,  1.04  feet  per  second;  gage, 
4.01  feet;  discharge,  24  second-feet. 

May  21:  Width,  18  feet;  area,  17.2  square  feet;  mean  velocity,  1.22  feet  per  second 
gage,  3.78  feet;  discharge,  21  second-feet. 

June  14:  Width,  18.6  feet;  area,  16  square  feet;  mean  velocity,  1.28  feet  per  second 
gage,  3.92  feet;  dischai^o,  20  second-feet. 

July  22:  Width,  18.3  feet;  area,  13.9  square  feet;  mean  velocity,  0.83  foot  per  second 
gage,  3.84  feet;  discharge,  11.5  second-feet. 

Au^st  24:  Width,  17.5  feet;  area,  10.4  square  feet;  mean  velocity,  0.72  foot  per  second 
gage,  3.72  feet;  discharge,  7.5  second-feet. 

August  24:  Width,  18.2  feet;  area,  12.3  square  feet;  mean  velocity,  0.80  foot  per  second 
gage,  3.85  feet;  dischai^,  9.9  second-feet. 

August  25:  Width,  19.8  feet;  area,  17.9  square  feet;  mean  velocity,  0.91  foot  per  second 
gage,  4.12  feet;  discharge,  16.3  second-feet. 

August  25:  Width,  16.5  feet;  area,  5.3  square  feet;  mean  velocity,  0.49  foot  per  second 
gage,  3.40  feet;  discharge,  2.6  secx)nd-feet. 

Augu.st  25:  Width,  17.0  feet;  area,  6.9  square  feet;  mean  velocity,  0.62  foot  per  second 
gage,  3.55  feet;  discharge,  4.3  second-feet. 

Van  Brimmer  ditch,  north  branch,  station  No.  2,  near  Merrilly  Ore^. — ^This  canal  diverts 
water  from  White  Lake,  an  arm  of  Lower  Klamath  Lake.  For  the  first  mile  this  canal  is 
common  with  the  Adams  canal.  The  following  measurements  were  made  of  this  branch 
during  1905  by  C.  T.  Darley  at  a  point  1  mile  below  heading  and  300  feet  below  where  Adams 
and  Van  Brimmer  canals  become  separate  and  distinct.  The  gage  is  a  1  by  4  inch  timber 
graduated  to  tenths  and  half  tenths.  It  is  set  firmly  to  posts  driven  in  the  ground  on  the 
right  bank.     There  is  no  bench  mark. 

May  14:  Width,  13.8  feet;  area,  8  square  feet;  mean  velocity,  0.75  foot  per  second;  gage, 
1.95  feet;  discharge,  6  second-feet. 

May  21:  Width,  14.3  feet;  area,  7.5  square  feet;  mean  velocity,  0.83  foot  per  second; 
gage,  1.99  feet;  discharge,  6.2  second-feet. 

June  15:  Width,  15.4  feet:  area,  7.4  square  fwt;  mean  velocity,  1.03  feet  per  second; 
gage,  2.21  feet;  di.scharge,  7.6  second-feet. 

July  24:  Width,  16.5  fet*t;  area,  10.4  square  feet;  mean  velocity,  0.93  foot  per  second; 
gage,  2.34  feet;  discharge  9.7  second-feet. 

July  24:  Width,  16.5  feet;  area,  10.2  square  feet;  mean  velocity,  0.93  foot  per  second; 
gage,  2.34  feet;  discharge,  9.5  scK'ond-feet. 

August  24:  Width,  15.5  feet;  area,  5.6  square  feet;  mean  velocity,  0.79  foot  per  second; 
gage,  2.20  feet;  discharge,  4.6  second-feet. 

Willow  Creek  n^ar  BronmfU,  Cal. — Willow  Creek  is  tr^Jbutary  to  Lower  Klamath  Lake 
from  the  .south.  The  following  measurements  were  made  during  1905  at  bridge  on  Merrill 
and  Brownell  road  by  C.  T.  Darley: 

May  20:  Width,  20  fwt;  area,  17.2  square  feet:  mean  velocity,  0.72  foot  per  second;  dis- 
charge, 12..!  second-fiM4. 

June  15  Width,  35.5  feet;  area,  24  .square  feet;  mean  velocity,  0.48  foot  per  second: 
discharge,  11.5  sin-ond-feet. 

August  30:  Width,  18  feet;  area,  13.9  square  feet;  mean  velocity,  0.70  foot  per  second; 
discharge,  9.7  .second-feet. 

Novomlier  23:  Width,  10  ft»et;  area,  12.6  square  feet;  mean  velocity,  0.87  foot  per  sec 
ond;  discharge,  11  second-feet. 
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Williamson  River  near  Klamath  Agency ^  Oreg. — This  stream  is  tributary  to  Upper  Kla- 
math Lake  from  the  north.  The  following  measurements  were  made  during  1905  at  bridge 
on  county  road, between  Klamath  Falls  and  Fort  Klamath,  Oreg.: 

May  27:  Width,  175.8  feet;  area,  1,532  square  feet;  mean  velocity,  0.89  foot  per  second; 
dischai^e,  1,371  second-feet. 

August  22:  Width,  176  feet;  area,  1 ,479  square  feet;  mean  velocity,  0.58  foot  per  second; 
discharge,  858  second-feet. 

At  Chillaquin  Bridge  on  road  between  Klamath  Agency  and  Yainax  Agency,  November 
14:  Width,  40  feet;  area,  230square  feet;  mean  velocity,  2.72  feet  per  second;  discharge, 
625  second-feet. 

Wood  River  near  Fort  Klamath,  Oreg.-^Wood  River  is  tributary  to  Upper  Klamath  Lake 
from  the  north.  The  following  measurements  were  made  during  1905  by  C.  T.  Darley  at 
bridge  on  county  road,  4  miles  below  Fort  Klamath,  Oreg.: 

May  27:  Width,  52.3  feet;  area, 297  square  feet;  mean  velocity,  1.54  feet  per  second; 
discharge,  458  second-feet. 

At  bridge  one-fourth  mile  below  Fort  Klamath,  Oreg.: 

August  22:  Width,  47.6  feet;  area,  166  square  feet;  mean  velocity,  1.60  feet  per  second; 
discharge,  266  second-feet. 

November  14:  Width,  49  feet;  area,  162  square  feet;  mean  velocity,  1.59  feet  per  second; 
discharge,  259  second-feet. 

December  10:  Width,  49  feet;  area,  162  square  feet;  mean  velocity,  1.69  feet  per  second; 
discharge,  274  second-feet. 

Yreka  Light  and  Power  Company's  canal  near  YreJ:a,Cal. — A  measurement  of  this  cana) 
was  made  August  29,  1905,  by  W.  B.  Clapp  from  footbridge  at  house  500  feet  below  con- 
crete diversion  dam  at  head  of  canal  and  distant  about  5  miles  northeast  from  Yreka. 
This  canal  diverts  water  from  Shasta  River. 

Width,  17.5  feet;  area,  36  square  feet;  mean  velocity,  2.97  feet  per  second;  discharge, 
107  second-feet. 

For  total  flow  of  Shasta  RivcT  see  measurement  made  same  date  below  diversion  dam. 

UOGUK  RIVER  DRAIN ACy^  BASIN. 
ROOinS  BIVER  AT  GOLD  RAY,  OREO. 

This  station  was  (^tablished  August  30,  1905,  by  L.  R.  Alleri.  It  is  located  at  Gold  Ray, 
Greg.,  IJ  miles  below  Tolo  post-office,  just  below  the  Condor  Water  and  Power  Company's 
dam  and  bridge,  and  a  short  distance  below  the  mouth  of  Stewart  Creek. 

The  channel  is  straight  for  400  feet  above  and  300  feet  below  the  station.  The  current 
at  the  measuring  section  is  uniform.  Both  banks  are  high  and  rocky  and  are  covered  with 
a  light  growth  of  brush.  The  bed  of  the  stream  is  rocky,  somewhat  broken  in  places,  free 
from  vegetation,  and  permanent.     There  is  but  one  channel  at  alt  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  line. 
The  initial  point  is  a  tag  on  the  tagged  wire,  6.2  feet  from  the  cable  support  on  the  left  bank. 

The  gage  is  a  vertical  staff  bolted  to  concrete  pier  of  bridge  about  300  feet  above  the 
cable.  During  1905  the  gage  heights  were  furnished  by  the  Condor  Water  and  Power 
Company,  observations  being  taken  twice  each  day  by  C.  E.  Wertz.  The  bench  mark  is 
the  top  of  the  anchor  bolt  for  stay  line  on  the  right  bank.  This  bolt  is  well  wedged  in  solid 
rock;  elevation,  21.34  feet  above  the  datum  of  the  gage. 
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Discharge  measuremerUg  of  Rogue  River  cU  Oold  Ray^  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean     i 
velocity.  ' 

Gage 
height. 

Feet. 
1.10 
1.20 
1.57 

Dis- 
charge. 

August  30 

October  17 

L.  R.  Allen     .                      ... 

Feet. 
180 
180 

184 

Sq.ft. 
1.013 
1,023 
1,100 

Ft.  per  sec. 
1.29 
1.18 
1.38  ' 

i 

Sec-ft. 
I,30r7 

.  .do 

1.210 

December  26 

....do 

1,514 

DaUy  gage  Jieight,  infeetf  of  Rogue  River  at  Odd  Ray^  Oreg.,  for  1905. 


Day. 

Sept. 

Oct. 

Nov. 

1 

1.1 

1.1 

1.15 

1.15 

1.12 

1.1 

1.1 

1.1 

1.6 

1.1 

1.15 

1.15 

1.15 

1.1 

1.1 

1.2 

1.17 

1.15 

1.15 

1.17 

1.3 

1.4.') 

1.6 

1.35 

1.25 

1.2 

1.2 

1.2 

1.17 

1.2 

1.22 

1.2 

2 

1.2 

3 

1.2 

4 

1.2 

5 

1.2 

6 

1.2 

7 

1.2 

8 

1.2 

9 

1.2 

10 

1.2 

11 

1.2 

12 

1.2 

13 

1.2 

14 

1.2 

15 

1.2 

16 

1.2 

Day. 


Sept.       Oct.       Nov.       Dec. 


1.32 

1.3 

1.3 

1.27 

1.45 

1.32 

1.35 

1.35 

1.3 

1.3 

1.2 

1.2 

1.2 

1.3 

1.3 

1.32 


1.2 
1.1 
1.1 
1.05 


1.05 

1.25 

1.1 

1.25 

1.1 

1.2 

1.1 

1.2 

1.15 

1.2    1 

1.15 

1.37 

1.17 

1.35 

1.3 

1.3 

1.2 

1.35 

1.2 

1.3 

1.25 
1.25 
1.25 
1.25 

25 

25 

2 

2 

2 

37 

35 

3 

35 

3 

22 


1.22 

1.3 

1.3 

1.5 

1.3 

1.25 

1.25 

1.22 

1.2 

1.2 

1.3 

1.3 

1.4 

1.3 


1.32 
1.4 
1.45 
1.47 
1.4 
1.35 
1.17 
1.25 

i,:s 

1.6 

1.82 

1.65 

1.5 

1.6 

1.52 


UMPQUA    BIVER  DRAINAGE   BASIN. 
SOUTH  FORK  OF  UIIFQUA  RIVER  NEAR  BROGKWAT,  OREO. 

This  station  was  established  D<^cemb(»r  6,  1905,  by  L.  R.  Allen.  It  is  located  just  below 
Winston's  highway  bridge,  3  miles  east  of  Brockway,  Oreg.,  and  3  miles  below  the  mouth 
of  Lookingglass  Creek. 

The  channel  is  straight  for  700  feet  above  and  below  the  station.  The  current  is  uniform, 
somewhat  broken  by  riffles  at  low  water.  Both  banks  are  liigh,  covered  with  brush,  and 
not  liable  to  overflow.  The  bed  of  the  stream  is  of  sand  and  gravel,  free  from  vegetation, 
and  shifting.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  a  tin  tag  on  the  top  of  the  cable  support  at  the  right  bank. 

The  gjige  is  a  stafT  in  two  sections.  The  lower  section  is  inclined;  the  upper  section  is 
vertical.  During  1905  the  gage  was  read  once  each  day  by  George  Brosi.  The  bench 
mark  is  the  top  of  square-headed  iron  bolt  driven  into  the  downstream  end  of  sill  of  the 
bridge  at  the  left  bank;  elevation,  23.31  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  South  ForJc  ofUmpqua  River  near  Brockway,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of        Mean 
section,     velocity. 

Gaee 
height. 

Dis- 
charge. 

December  28... 

L.  R.  Allen 

Feet. 
302 

Sq.ft. 
1,616 

Ft.  per  sec. 
1.85 

Feet. 
4.16 

Sec-ft. 
2,998 

C 
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DaUy  gage  height,  in  feet,  of  South  Fork  of  TJm'pqua  River  near  Brockway,  Oreg.,  for  1905. 


Day. 

Dec. 


Day. 

Dec. 

Day. 

Dec. 

Day. 

Dec. 

Day. 

Dec. 

1 . 

8 

2.3 

2.1 

1.4 

1.4 

1.35 

1.2 

1.15 

15 

1.1 

1.05 

1.05 

1.1 

1.45 

3. 65 

3.3 

1  22 

2.65 

2.2 

1.85 

1.1 

2.65 

4.4 

4.1 

29 

3.4 

1 
2 

9 

16    .  .     .. 

23     . 

30 

4.35 

3 1 

10 

17 

j  24 

31 

6.1 

4 

11 

12 

13 

14 

18 

'  25 

5 

19 

26 

6 

1.9  ! 

1.9 

20 ;. 

27 

7 

21 

28 

HORTH  FORK  OF  UXPaTTA  RIVEB  HEAR  OAXOREEK,  ORBG. 

TTiis  station  was  established  September  6, 1905,  by  L.  R.  Allen.  It  is  located  3  miles  west 
of  Oakcreek,  Oreg.,  IJ  miles  above  J.  R.  Dixon's  fannhouse,  about  10  miles  below  the 
mouth  of  East  Fork  of  North  Fork  of  Umpqua  River. 

The  channel  is  straight  for  a  half  mile  above  and  below  the  station.  Tlie  current  is  swift. 
The  right  bank  is  low,  covered  with  brush,  and  liable  to  overflow  during  floods.  The  left 
bank  is  similar,  but  somewhat  higher,  and  not  as  apt  to  overflow.  The  bed  of  the  stream  is 
of  gravel  and  rock,  somewhat  broken,  free  from  vegetation,  and  shifting  during  floods. 
There  is  but  one  channel  at  all  stages.  Measurements  may  be  affected  by  uncertainties  of 
soundings  due  to  the  irregularities  of  the  bed  of  the  stream. 

Discharge  measurements  ^re  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  a  tag  on  the  tagged  wire,  2  feet  from  the  cable  support  on 
the  right  bank. 

Two  gage  rods  were  installed — one  at  the  place  of  measurement  and  the  other  about  1 
mile  below.  The  lower  portion  of  both  rods  is  inclined,  and  the  upper  portion  is  vertical. 
During  190.5  the  gage  was  read  once  each  day  by  Ethel  Dixon.  The  bench  mark  at  the  lower 
gage  is  on  top  of  a  }-inch  bolt,  driven  into  sand  rock  about  50  feet  east  and  50  feet  south 
of  the  gage;  elevation,  28.47  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  North  Fork  of  Umpqua  River  near  Oakcreek,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

September  6... 
October  19 

L.  R.  Allen 

Feet. 
215 
222 
279 

Sq.ft. 
457 
580 
1,447 

Ft.  per  sec. 
1.94 
2.45 
4.91 

Feet. 
1.35 
2.10 
5.35 

Sec.-ft. 
886 

do      .                

1,419 

December  27 . 

.do 

7,110 
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Daily  gage  height,  in  feet,  of  North  Fork  of  Umjxpia  River  near  Oakcreek,  Ore^.,  for  1905. 


Day. 


Sept. 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Oct. 


Nov,       Dec. 


Day. 


Sept. 


Oct. 


1.35 

1.35 

1.35 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 


1.6 

1.6 

2.6 

1.5 

1.6 

3.3 

1.4 

1.55 

3.35 

1.4 

1.5 

3.7 

1.4 

1.5 

3.3 

1.8 

1.45 

3.1 

2.3 

1.45 

3.35 

2.85 

1.45 

3.9 

2.1 

1.45 

3.1 

1.75 

1.4 

3.75 

1.65 

1.4 

2.6 

1.55 

2.55 

1.5 

1.4 

2.5 

1.45 

1.4 

2.4 

i.a-i 

1.4 

2.35 

2.5 

1.35 

2.3 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.3 

1.3 

1.35 

1.35 

1.35 

1.35 

1.35 

1.3 

i.as 

1.4 
1.5 
1.65 


2.0 

2.2 

2.1 

1.8 

1.65 

1.7 

1.65 

1.6 

1.75 

2.75 

2.3 

2.0 

1.8 

1.7 

1.6 


Nov.       Dec. 


1.45 

1.75 

1.9    I 

2.8 

2.2 

1.95 

1.8 

1.75 

1.65 

1.8 

2.7 

2.2 

2.2 


2.6 

2-4 

2.6 

2.7 

.3-1 

2-8 

2.5 

2-4 

2.35 

C-25 

5.3.5 

4-35 

3.6 

4.5 

4.3 


8ILETZ    RIVER   DRAINAGE    BASIN. 

SILETZ  BIVER  AT  SILETZ,  OKEG. 

This  station  was  established  November  25,  1905,  by  L.  R.  Allen.  It  is  located  at  Silete, 
Oreg.,  about  1  mile  above  the  ferry  on  the  Siletz  and  Toledo  stage  road,  6  miles  below  the 
mouth  of  Rock  Creek. 

The  channel  is  straight  for  about  1,000  feet  above  and  400  feet  below  the  station.  TTie 
current  is  swift  and  rough.  Both  banks  are  high  and  not  liable  to  overflow.  The  right 
bank  is  covered  with  brush;  the  left  bank  is  timbered.  Tlie  bed  of  the  stream  i.s  of  coarse 
gravel  and  sand,  free  from  vegetation,  and  .shifting.     There  is  but  one  channel  at  all  stages 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  a  tin  tag  on  the  tagged  wire,  about  4  feet  from  the  lower 
end  of  the  turn-buckle  on  the  right  bank. 

The  gage  is  in  two  sections  on  the  right  bank.  The  lower  section  is  inclined;  the  upper  is 
vertical.  During  1905  the  gage  was  read  once  each  day  by  John  Kentta.  The  bench  mark 
is  the  top  of  the  head  of  a  bolt  driven  into  a  large  alder  tree  on  the  right  bank,  about  100  feet 
above  the  cable:  elevation,  18.48  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Siletz  Rimr  at  Siletz,  Oreg.,  in  1905. 


Date. 

November  26  . . 

L.  R.  . 

Daily  g 

Day.         -\ov. 

I)w 

1 

■^  7- 



2 ;  4.2 

3 3.N 

4                       '               3  3 

5..      .                            'A  A) 

6                      '               ."i  7 

7 

3.3 
3., 

8 

Hydrographer. 


Width. 


Feet. 
157 


Area  of 
section. 


Mean 
velocity. 


Sq.  ft.     Ft.  per  sec. 
394  I  2.95 


Gage 
height. 


Dis- 
charge. 


Feel.     .    Sec.-fi. 
2.15  1,167 


Daily  gage  height,  infect,  of  Siletz  Riv^r  at  Siletz,  Oreg.,  for  1905. 


Day. 


U). 
11. 
12. 
13. 
11. 
1'). 
IH. 


Nov.    Dpo.           Day. 

Nov. 

D«c. 

Day. 

Nov. 

Dec 

2.9      17 

7.8 
6.0 
5.3 
6.6 
4.9 
4.0 
3.9 
3.1 

25 

3.2 

2.«i      IS 

96 

2.1 
2.0 
2.0 
2.7 
3.2 

7.6 

. .    .         2.5      19    .. 

27 

28 

a.^ 

2.3      20 

4.3 

2.2      21 

29 

30 

81 

3  R 

. ..    .        2.1       22 

4.3 

2.0      23 

5^7 

2.2      24  
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A.  Page. 

Acknowledgmen ta  and  cooperation 12 

Acre-foot,  definition  of 4 

Adams  ditch  near- 
Merrill,  Oreg.: 

description 242 

d  ischarge 242 

Adln,  Cal. 

Ash  Creek  at: 

description 144 

discharge 145 

discharge,  monthly 147 

gage  heights 146 

rating  table 146 

Rush  Creek  near: 

description 152 

discharge 152 

Willow  Creek  near: 

description 152 

discharge 152 

Alamltos  canal  at — 
Calexico.Cal.: 

discharge 31 

discharge,  monthly 82 

gage  heights 31, 82 

Alamo  channel  near— 
Rock  wood,  Cal.: 

discharge 30 

gage  heights »0 

Alturas,  Cal. 

E.  Laner  &  Son's  ditch  near: 

description 151 

discharge 151 

Fitx  Hugh  Creek  near: 

description 151 

discharge 151 

Pine  Creek  near: 

description 151 

discharge 152 

Alvord,  Cal. 

Sanger  canal  at: 

description 70 

discharge 71 

gage  heights 71 

American  River  near— 
Fairoaks,  Cal.: 

description 176 

discharge 176 

discharge,  monthly 17H 

gage  heights 177 

rating  table 177,178 

American  River,  North  and  Middle  forks, 
near- 
Auburn.  Cal. : 

description 179 

discharge 179 


Page. 
AmerioAii  River,  Silver  and  South  forks, 
near- 
Slippery  Ford,  Cal.: 

description 179 

discharge 179 

American  River,  South  Fork,  near— 
Placerville,  Cal.: 

description 178 

discharge 178 

American  River  basin: 

description 175-176 

miscellaneous  measurements 17ft-179 

Ankeny  ditch  and  canal  near— 
Klamath  Falls,  Oreg.: 

description 243 

discharge 243 

Antelope  Creek  near- 
Mount  Hebron,  Cal.: 

description 242 

discharge 242 

Red  BluiT,  Cal.: 

description 132 

discharge 132 

Arrowhead  Springs,  Cal. 
East  Twin  Creek  near: 

description 103 

discharge 103 

Waterman  Canyon  (West  Twin  Creek) 
near: 

description 104 

discharge 104 

Arroyo  Seco  near- 
Pasadena,  Cal.: 

description 109 

discharge 109 

Soledad,  Cal.: 

description 123-124 

discharge 124 

discharge,  monthly 126 

gage  heights 125 

ratingtable 125 

Ash  Creek  at  and  near— 
Adin,  Cal.: 

description 144 

discharge 145 

discharge,  monthly 147 

gage  heights 146 

rating  table 146 

Lone  Pine,  Cal.: 

description 84 

discharge M 

Aspin  Lake,  Oreg. 
Rock  Creek  near: 

description 246 

discharge 246 
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Aabum,  Cal.  Page. 

American    River,  North    and    Middle 
forlcs,  near: 

description 179 

discharge 179 

Azusa,  Cal. 

San  Gabriel  River  and  canals  n-^ar: 

description 104 

discharge 105,107 

discharge,  monthly 107 

gage  heights 105 

ratingtable 106 

B. 

Baird  Station.  Cal. 

Sacramento,  River  at: 

description »      131 

discharge 131 

Bakersfield.  Cal. 

Ream  River  near: 

description 187 

discharge 188 

discharge,  monthly 189 

Baldwin  ditch  near- 
El  Monte,  Cal.: 

description 108 

discharge 108 

Balls  Ferry,  Cal. 

Battle  Creek  near: 

description 132 

discharge 132 

Mill  ditch  near: 

description 132 

discharge 132 

Banta  ditch  near- 
Los  Nietos,  Cal.: 

description 108 

discharge 108 

Battle  Creek  near- 
Balls  Ferry,  Cal.: 

description 132 

discharge 132 

Bay  Counties  Power  Company  flume  near- 
Nevada  City,  Cal.: 

description 164 

d  isclmrge 164 

Bear  Creek,  California: 

description 200 

discharge 200 

Bear  River  above  and  near— 
Wheatland,  (^al.: 

dest'ription 165 

discharge 166 

discharge,  monthly 167 

gage  heights 166 

ratingtable 167 

Colfax.  Cal.: 

description 168 

discharge 168 

Bear  River  basin: 

description 165 

miscellaneous  mea.surements 168 

Beaver  Creek.  California: 

description 222 

discharge 222 


Beckwith,  Cal.  Page. 

Grlzily  Creek  near: 

description 159 

discharge 159 

Bieber,  Cal. 

Pit  River  near: 

description 136 

discharge 137 

discharge,  monthly 139 

gageheights 1S8 

rating  table 138 

Big  Creek,  California: 

description 1S5 

discharge 186 

Big  Pine,  Cal. 

Big  Pine  Creek  near: 

description 78 

discharge 79 

discharge,  monthly 80 

gageheights 79 

ratingtable 80 

Clear  Creek  near: 

description 84 

discharge 84 

Fish  Springs  near: 

description 85 

discharge 85 

Big  Pine  and  Owens  River  canal  uear — 

Bishop,  Cal.: 

description m 

discharge 69 

gage  heights 70 

Big  Pine  Creek  near- 
Big  Pine,  Cal.: 

description 78 

discharge 79 

discharge,  monthly go 

gage  heights 79 

ratingtable 80 

Big  Tejunga  Creek  near— 

Sunland,  Cal.: 

description 109 

discharge 109 

Birch  Creek  near— 

BLshop,  Cal.: 

description 84 

discharge 84 

Tinemaha,  Cal.: 

description 80 

discharge 81 

gageheights 81 

Bishop,  Cal. 

A.  O.  Collins  canal  near: 

description €6 

discharge 67 

gage  heights 67 

Big  Pine  and  Owens  River  canal  near: 

description 69 

discharge 69 

gage  heights 70 

Birch  Creek  near: 

description 84 

discharge 84 

Bishop  Creek  near: 

deycri  ptlon 62 

discharge 63 
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Bishop,  Cal.— Continued.  Page. 

Bishop  Crecek  near— Continued. 

diaclmrge,  monthly 66 

gage  height* 03, 64 

rating  tiible 64 

Bishop  Creek  canal  near: 

description 58 

discharge 59 

gage  heights 69 

Dell  canal  near: 

description 68 

discharge 68 

gage  heights 68 

Farmers'  canal  near: 

description 69 

dischu  rge 60 

gage  heights 60 

George  Collins  canal  near: 

description 61 

discharge 62 

gage  heights 62 

McGee  Creek  near: 

description 86 

discharge 86 

McNally  canal  near: 

description 61 

discharge 61 

gage  heights 61 

North  Hillside  canal  near: 

description 78 

discharge 78 

gage  heights 78 

Owens  River  canal  near: 

description 57 

discharge 67 

gage  heights 67, 58 

Powers  canal  near: 

description 76 

discharge 77 

gage  heights 77 

Rawson  canal  near: 

description 65 

d  ischarge 65 

gage  heights 65, 66 

South  Hillside  canal  ncjir: 

description 77 

discliarge 77 

gage  heights 77 

Bishop  Creek  near- 
Bishop,  Cal.: 

description 62 

disc  harge 63 

discharge,  monthly 65 

gage  heights 63, 64 

rating  table 64 

Bishop  Creek  canal  near — 

Bishop,  Cal.: 

description 5S 

discharge 59 

gage  heights 59 

Blue  Canyon  Creek,  California: 

description 200 

discharge 200 

Boards  ditch,  Poc  Valley,  Oregon: 

description 243 

dLscharge 243 


Bonanza,  Oreg.  Page. 

Bowne's  west  canal  near: 

description 243 

discharge 243 

Boulder  Creek,  California: 

description 198 

discharge 198 

Boundary  canal  near— 
Calexico,  Cal.: 

discharge 35 

discharge,  monthly 35 

gage  heights 36 

Bowne's  west  canal  near- 
Bonanza.  Oreg. : 

description 243 

discharge 243 

Bridal  Veil  Creek  in— 

Yosemite  Valley,  California: 

description 209 

discharge 209 

Brockway,  Oreg. 

Umpqua  River,  South  Fork,  near: 

description 250 

d  ischarge 250 

gage  heights 251 

Brownell,  Cal. 

Cottonwood  Creek  near: 

description 244 

discharge 244 

Sheepy  Creek  near: 

description 247 

discharge 247 

Willow  ('reek  near: 

description 248 

discharge 248 

Bubbs  Creek,  California: 

description 199 

discharge 199 

Butte  Creek  near- 
Mount  Hebron,  Cal.: 

description 243 

discharge 243 


C. 


Cable  Canyon  Creek  nrnr— 

Glen  Helen,  Cal.: 

description 102 

discharge 102 

Cable  stiition,  figure  slujwing 8 

Cache  Creek  at  and  near — 

Lower  Lake,  Cal.: 

description 169 

diMcharge 1 70 

discharge,  monthly 172 

gage  heights 171 

rating  table 1 71 

Yolo.  Cal.: 

description 1?2 

d  W'harge 173 

dlsclmrge,  monthly 174 

gage  heights 173 

rating  table 171 

Cache  Creek  basin: 

description ..  I'i^ 

miscellaneous  measurements 17.^-179 
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Caluba*^'*,  Cal.  .  Paye. 

Malibii  Creek  near: 

description Ill 

discharKe Ill 

discharge,  monthly 113 

gage  heights 112 

Triunfo  ('reek  near: 

description 113 

discharge 114 

discharge,  monthly 115 

gage  heights 114 

Calexico,  Cal. 

Alamitos  canal  at: 

discharge 3l 

discharge,  monthly 32 

gage  heights 31, 32 

Boundary  canal  near: 

discharge 35 

discharge,  monthly 35 

gage  heights 35 

Hemlock  canal  near: 

discharge 28 

discharge,  monthly 29 

gage  heights 28, 29 

Holt  canal  near: 

discharge 26 

discharge,  monthly 27 

gage  heights 26, 27 

Main  <'anal  near: 

«lis<'harge 33 

discharge,  monthly 34 

gage  heights 33, 34 

New  Holt  canal  near: 

dis<'hrtrge,  monthly 28 

New  Kiver  near: 

discharge 30 

gage  heights 30 

Wisteria  canal  near: 

discharge 36 

discharge,  monthly 37 

gBge  heights 36, 37 

California,  southern: 

Miscellaneous  measurements 126 

California-Mexico  Land  and  Cattle  Com- 
pany's flume  near— 

Mexicala,  Cal.: 

<lcscription 11 

dis<harge,  monthly 41 

Calpella,  Cnl.: 

Russian  Kiver  at: 

description 225 

di»»<"harge '^25 

Camulos.  Cal. 

Camulos  <litch  near: 

description 115 

discharge 116 

Siinta  Clara  Kiver  near: 

de.'icription 117 

di.scharge 117 

Canals  bt'low  Yuma,  Ariz.,  nu'asi  reucnts 

of ls-41 

Canliy.  Cal. 

rit  Kiver  near: 

description '34 

disclmrgc 154 

discharge,  monthly \M\ 

gage  lieights 13o 

rating  table i:i5 


Capay  ditch  at—  Page. 

Capay,  Cal.: 

dewriptioo 175 

discharge 175 

Ca.scade  Creek  in— 

Yosemitc  Valley,  California: 

description 209 

discharge 209 

Cate  ditch  near- 
El  Monte,  Cal.: 

description ioh 

discharge lOb 

Centerville,  Cal. 

Valley  Counties  PowerCompany'scanal 
near: 

description 133 

discharge 133 

Cherry  Creek  near— 
Cr>stal,  Oreg. : 

description 244 

discharge 244 

Cherry  River,  California: 

description 2I6 

discharge 216 

Chino  Creek  near— 
Rincon,  Cal.: 

description 102 

discharge 102 

Citrus.  Cal. 

Ka^t  Side  canal  near: 

description 71 

discharge T2 

gage  heights 72 

Owens  River  near: 

description 74 

discharge 7h 

discharge,  monthly 76 

gage  heights 75 

rating  table 76 

Stevens  canal  near: 

description 73 

discharge 73 

gage  heights 74 

City  Creek  near- 
Highlands,  Cal.: 

de!»cription 102 

discharge 102 

Clavcy  River,  California: 

description 2I6 

discharge 2I6 

('lear  Creek  near — 
BiglMne,  Cal.: 

description m 

discharge si 

Stella,  Cal.: 

description ]31 

d  ischarge 131 

Clear  Lake  at— 
I^akeport,  Cal.: 

description 168 

cvaiKiration 169 

Clear  Lake,  Cal. 
\At^t  Kiver  near: 

iU'scription 233 

discharge 233 

discharge,  monthly 285 

gage  heights 231 

rating  table 234 
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Clements,  Cal.  Page.    I 

Mokelumne  River  near:  I 

description 223 

discharge 223 

discharge,  monthly 225  i 

gage  heights 224 

ratingtable "224 

Clover  Creek  near- 
Upper  Lake,  Cal.: 

description 175 

discharge 175 

Clover  Creek  and  ditch  at — 
Mill ville,  Cal.: 

description 132 

discharge 132 

Cole  Creek  at— 

Kelsey ville,  Cal.: 

descriptioH 175 

discharge 175 

Colfax,  Cal. 

Bear  River  near: 

de.»<cription 168  | 

discharge 168  | 

Green  Horn  River  near:  • 

description 168 

discharge 168 

South  Yuba  Mining  Company's  ditch 
near: 

description 168 

discharge 168 

Collins,  A.  O.,  canal  near- 
Bishop,  Cal.: 

description 66 

discharge 67 

gage  heights 67 

Collins,  George,  canal  near- 
Bishop,  Cal.: 

description 61 

discharge 62 

gage  heights 62 

Colorado  River,  diversion  of,  by  Imperial 

Canal,  mea-surement  of 24 

Colorado  River  at  and  below— 
Yuma,  Ariz.: 

description 13 

discharge 14-16 

discharge,  monthly 16 

gage  heights 14,15,17 

Heading  No.  3  of  Imperial  Canal: 

description  . » 17 

discharge IH 

gage  heights 18 

Colorado  River  basin: 

miscellaneous  measurements  in 42 

Colorado  Valley  Pumping  and  Irrigation 
Company's  canal  at— 
Yuma,  Ariz.: 

description 18 

discharge 19 

Computation,  methods  of 10-12 

rules  for 4  I 

Converse  Creek,  California: 

description 198  , 

discharge 198  | 

Cooperation  and  acknowledgments 12  I 

Copper  City,  Cal. 
Pit  River  near: 

description 132 

discharge 132 


Copper  City,  Cal.— Continued.  Page. 

Squaw  Creek  near: 

description 132 

discharge 132 

Copper  Creek,  California: 

description 199 

discharge 199 

Corporation  ditch  near- 
Likely,  Cal.: 

description 151 

discharge 151 

Cottonwood  Creek  near— 
Brownell,  Cal.; 

description 244 

discharge 244 

Jamul,  Cal.: 

description 126 

discharge 126 

gage  height 126 

Lakeview,  Oreg.: 

description 151 

discharge 151 

Olancha,  Cal.: 

description 85 

discharge 85 

gage  heights 85 

Cottonwood  Creek.  North  and  Middle  forks, 
near— 
Ga«  Point,  Cal.: 

description 131,132 

discharge 131,132 

Covelo,  Cal. 

Middle  Eel  River  at: 

description 226 

discharge 226 

Cow  Creek  at  and  near— 
Millvllle,  Cal.: 

description 132 

discharge 132 

Palocedro,  Cal.: 

description 132 

discharge 182 

Coyote  Creek,  Oregon: 

description 244 

discbarge 244 

f 'rane  Creek  near- 
Fort  Klamath,  Oreg.: 

description 244 

discharge 244 

Crescent  Mills,  Cal. 
Indian  Creek  near: 

description ^ 159 

discharge 159 

Crooked  Creek  near— 

Klamath  Agency,  Oreg.: 

description 244 

discharge 244 

Crown  Creek,  California: 

description 200 

discharge 200 

Crystal,  Oreg. 

Cherry  Creek  near: 

description 244 

discharge 214 

Rock  Creek  al: 

description "-^46 

discharge 246 

Current  meters,  classes  of 8 

methods  of  using 8-10 
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Curves    for  area,    discharge,    and    mean 

velocity,  figure  showing 11 

D. 
Davis  ditch  near— 
Downieville,  Cal.: 

description 165 

discharge 166 

Deer  Creek  near— 
Vina.  Cal.: 

description 133 

discharge 183 

Dell  canal  neai^ 
Bishop.  Cal.: 

description 68 

discharge 68 

gage  heights 6-S 

Devil  Canyon  near— 

Irvington  Station,  Cal,: 

description 102 

discharge 103 

Dinkey  Creek.  California: 

description 200 

discharge 200 

Dirty  Creek,  Oregon: 

description 244 

discharge 244 

Division  Creek  near- 
Independence,  Cal.: 

description 85 

discharge 85 

Doris  Creek  near— 
PIcard,  Cal.: 

description 244 

discharge 244 

Dougherty  Creek,  California: 

description 200 

discharge 200 

Downieville,  Cal. 
Davis  ditch  near: 

description 165 

discharge 165 

Wheeler  flume  near: 

description 164 

discharge 164 

Yuba  River,  East  Fork  of  North  Fork,  at: 

description 165 

discharge 165 

Yuba  River,  Nork  Fork,  at: 

description 16o 

discharge U>"> 

Yuba  River.  North  Fork  of  North  Fork, 
at  and  near: 

description 164, 1(>5 

discharge 161,  U6 

Drainage  basins,  list  of 2-3 

Duke's  ditch  near- 
Likely,  Cal.: 

de^c^iption 151 

discharge 151 

Duty  of  water  in  Imperial  Valh?y 40 

E. 
East  Highlands,  Cal. 
Plunge  Creek  near: 

descri  plion lOCi 

discharge 103 


East  Side  canal  near^  Page. 

Citrus,  Cal.: 

description 71 

discharge 72 

gage  heights 72 

East  Twin  Creek  near- 
Arrowhead  Springs,  Cal.: 

description 103 

discharge 108 

Edson  Foulks  ditch.  Shasta  Valley: 

description 244 

discharge 244 

Eel  River  at— 

Laytonville,  Cal.: 

description 236 

discharge 226 

Eel  River  basin: 

miscellaneous  measurements 225-2K 

Eight  Mile  Creek  near- 
Independence,  Cal.: 

description Bo 

discharge S5 

El  Dorado  ditch  below- 
Slippery  Ford,  Cal.: 

description 179 

discharge •. 179 

El  Monte,  Cal. 

Baldwin  ditch  near: 

description \(» 

discharge 108 

Cate  ditch  near: 

description ' 108 

discharge lOS 

Ranchito  or  Standerford  ditch  near: 

description lOS 

discharge 108 

Rincon  ditch  near: 

description 108 

discharge 108 

Rio  Hondo  near: 

description 10t< 

discharge 10* 

San  Gabriel  River  near: 

description 108 

discharge lOh 

Sheep  Cri^k  ditch  near: 

description 108 

discharge 106 

Eleanor  Creek,  California: 

description ? 216 

discharge 216 

Equivalents,  table  of 5-6 

l*^peninza,  Cal. 

Piru  Land  and  Water  Company's  upper 
diversion  near: 

description 116 

discharge 116 


Fairoaks,  Cal. 

American  River  near: 

description 176 

discharge 1"6 

discharge,  monthly 178 

gage  heights 177 

rating  table 177,17>> 
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Page. 
Falls  Creek,  California: 

description 216 

discharge 216 

Farmers'  canal  near— 

BishopvCal.: 

description 50 

dlDcharge 60 

gage  heights 60 

Santa  Paula,  Cal.: 

description 110 

discharge 116 

Yuma,  Ariz.: 

description 19 

discharge 19 

Feather  River  at— 

Oroville,  Cal.: 

description 155-156 

discharge 156 

discharge,  monthly 158 

gage  heights 157 

rating  table 158 

Prattville.  Cal.: 

description 159 

discharge 159 

Feather  River,  Middle  Fork,  at— 

Mohawk  Valley,  Cal.: 

description 169 

discharge 159 

Feather  River  basin: 

description 165 

miscellaneous  raeaHurements 159 

Fernando,  Cal. 

Pacoima  Creek  near: 

description 110 

discharge 110 

Fish  Creek,  California: 

description 186 

discharge 186 

Fish  Springs  near- 
Big  Pine,  Cal.: 

description 85 

discharge 85 

Fitz  Hugh  Creek  near— 

Alturas,  Cal.: 

description 151 

discharge 151 

Floats,  a'^e  of,  in  measuring  discharge 7-8 

Fort  Klamath.  Oreg. 

Crane  Creek  near: 

description 244 

discharge 244 

Seven-Mile  Creek  near: 

description 24C 

discharge 247 

Spring  Creek  near: 

description 247 

discharge 247 

Three  Mile  Creek  near: 

description 247 

discharge 247 

Wood  River  near: 

description 249 

discharge 249 

Fort  Jones,  Cal. 

Scott  River  near: 

description 246 

discharge 246 


Page. 
Four  Mile  Creek,  Pelican  Bay,  Oregon: 

description 244 

discharge 24^ 

Fruto,  Cal. 

Stony  Creek  basin: 

description : 158 

discharge 153 

discharge,  monthly 155 

gage  heights 154 

ratingtable 154 

G. 

Gaging  stations,  equipment  of 7-8 

Ganstad's  ditch  near — 
Likely,  Cal.: 

description 1 51 

discharge 151 

Gas  Point,  Cal. 

Cottonwood  Creek,  North  and  Middle 
forks,  near: 

description 131,132 

discharge 131, 182 

Georges  Creek  near- 
Independence,  Cal.— 

description 85 

discharge 85 

Glen  Helen,  Cal. 

Cable  Canyon  Creek  near: 

description 102 

discharge 102 

Goddard  Creek,  California: 

description 199 

discharge 200 

Gold  Ray,  Oreg. 
Rogue  River  at: 

description 249 

discharge 250 

gageheights 250 

Gooch's  ditch  near- 
Lookout,  Cal.: 

description 151 

discharge 151 

Goodale  Creek  near- 
Tibbetts,  Cal.: 

description 85 

discharge 86 

Goodyears  bar,  California. 

Yuba  River,  North  Fork,  near: 

description 164 

discharge 164 

Granite  Creek,  California: 

d  escription 199 

discharge 199 

Qrass  Valley  Creek  nenr- 
Lowden,  Cal.: 

description 245 

discharge 246 

Green  Horn  River  near — 
Colfax,  Cal.: 

description ICA 

discharge H»8 

Greea  ditch  near- 
Santa  Paula,  Cttl.: 

description 116 

discharge 116 

Digitized  by  VjOOQIC 


260 


INDEX. 


Pwre. 
Gregory,  Cal. 

McCloiid  River  near: 

•  description 147 

diiJcharge 148 

discharge,  monthly 150 

gage  height* 148 

rating  table 149 

Sacramento  River  at: 

description 131 

discharge 131 

Griffith  canal  near— 
Olene,  Oreg.: 

description 246 

discharge 245 

Griswald  Creek,  California: 

description 222 

discharge 222 

Grizzly  Creek  near- 
Beck  with,  C^l.: 

description 159 

discharge 159 

Guenoc,  Cal. 

Puta  Creek  near: 

description 180 

discharge ISo 

discharge,  monthly 182 

gage  heights 18i 

rating  table 182 

H. 

Heading  No.  3  of  Imperial  Canal. 
Colorado  River  below: 

description 17 

discharge 18 

gage  heights IH 

Hearst,  Cal. 

South  Eel  River  at: 

description 

discharge 

Hemlock  Canal  near— 
Calexico,  Cal.: 

discharge 

discharge,  monthly , 

gage  heights 

Hernd<m,  Cal. 

8  in  Joaquin  River  at: 

dest^ription 

gage  heights 

Hetch  Hetchy.  Cal. 
Tuolumne  River  at: 

description 

discharge 

Highlands,  Cal. 
City  Creek  near: 

dcMcripMon 

discharge 

Holt  Canal  near— 
Calexico,  Cal.: 

discharge 2(1 

discharge,  monthly 27 

gage  heights 26,27 

Home  Camp  Creek,  California: 

description -[^r^ 

discharge U^ 

Horse  Kly,  near  Lorella,  Oreg.,  precipita- 
tion at 242 

Horseshoe  Creek,  California: 

descriptit»n 199 

discharge 29y 


225 
225 


28 

29 

28,29 


184 
185 


216 
216 


102 
102 


Pare. 
Horton  ditch  at— 

Poe  Valley,  Ore^.: 

description 245 

dischftige 245 

Hot  Springs  Creek  near— 
Klamath  Falls,  Oreg.: 

deacription 245 

dlflcharge 245 

Hotel  Creek,  CaUfomia: 

description i^ 

discharge ^^ 

Hydrographlc  surveys,  annual  appropria- 
tions for I 

organization  and  scope  of i_3 

I. 

Ice-covered  streams,  methods  of  measuring 

flow  of iQ 

Imperial,  Cal. 

McKim  flume  near: 

description ^ 

discharge,  monthly 4^ 

rainfall  recordsat -  41 

Tamarack  canal  near: 

disc'harge 3^ 

discharge,  monthly 3^ 

gage  heights ''  jg 

Imperial  canal  below— 

Quail  River  cut-off,  Mexico: 

discharge 42 

Imperial  canal  in- 
United  States  and  Mexico: 

description 20-23 

discharge 23  24 

discharge,  monthly 25 

Imperial  Valley: 

duty  of  waterin ^ 

lands  irrigated  in ^ 

soil  of,  tests  of 40  4j 

Imperial  Valley  canals: 

description .^^ 

discharge 26, 28, 30, 31, 33, 35, 36, 38. 39 

discharge,  monthly 27-29, 32,  »4, 35, 37, 38 

gage  heights 27, 29, 32. 34,' 3?!  ?8 

Independence,  Cal. 
Division  Creek  near: 

description ^ 

disc  harge j^ 

Eight  Mile  Creek  near: 

description j^ 

discharge ]  §5 

Georges  Creek  near: 

dascription g5 

discharge j^ 

Independence  Creek  near: 

description gj 

discharge go 

discharge,  monthly gg 

gage  heights go 

rating  table g^ 

Moffett  Creek  near: 

description gg 

discharge gg  • 

<  )ak  Creek  near: 

description gg 

discharge ^3 

gage  heights ^ 
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Independence,  Cal. — Continued.  Page. 

Shepherds  Creek  near: 

description 86 

dbtcharge 86 

Independence  Creek  near- 
Independence,  Cal.: 

description 81 

discharge 82 

dischaige,  monthly 83 

gageheights 82 

ratingtable 83 

Indian  Creek  near- 
Crescent  Mills,  Cal.: 

description 159 

discharge 159 

Irrigation  in  Imperial  Valley,  amount  of  . .        40 
Irvington  Station,  Cal. 
Devil  Canyon  near: 

description 102 

discharge 103 

Ivy,  Cal. 

Pit  River,  South  Fork,  near: 

description 189 

discharge 140 

J. 

Jamul,  Cal. 

Cottonwood  Creek  near: 

description 126 

discharge 126 

gage  heights 126 


K. 


Kaweah  River  below— 
Three  Rivers,  Cal.: 

description 192 

discharge 19S 

discharge,  monthly. „.      194 

gage  heights 19S 

rating  table 194 

Kaweah  River,  East  Fork,  at— 

Mount    Whitney     Power    Company's 
power  house,  California: 

description 195 

discharge 196 

Kaweah  River,  Middle  Fork,  in— 
Sequoia  National  Park,  Cal.: 

description 194 

discharge 194 

Kaweah  River,  North  and   South   forks, 
near- 
Three  Rivers,  Cal.: 

description 194, 195 

discharge 194, 195 

Kaweah  River  basin: 

description 192 

miscellaneous  measurements 194-195 

Kelsey  Creek  near— 
Kelseyville.  Cal.: 

description 175 

discharge 175 

Kelseyville,  Cal. 
Cole  Creek  at: 

descriotion 175 

discharge 175 


Keno,  Oreg.  Page. 

McCormick  mill-race  canal  near: 

description 245 

discharge 246 

Klamath  River  at: 

description 229 

discharge 230 

discharge,  monthly 231 

gage  heights 230 

rating  table 231 

precipitation a 242 

evaporation 242 

Kern  River  near— 

Bakersfleld,  Cal.: 

description 187 

discharge 188 

discharge,  monthly 189 

Kern  River  basin: 

description 187 

King  Creek,  California: 

description 186 

discharge 186 

Kings  River  near— 

Sanger,  Cal.: 

description 196 

discharge 196 

discharge,  monthly 198 

gage  heights 197 

ratingtable 197 

Kings    River,  Middle,  North,  and   South 
forks,  California: 

description 198, 199, 200 

discharge 198,199,200 

Kings  River  basin: 

description 196 

miscellaneous  measurements 198-200 

Klamath  Agency,  Oreg. 

Crooked  Creek  near: 

description 244 

discharge 244 

Williamson  River  near: 

description 249 

discharge 249 

Klamath  Falls,  Oreg. 

Ankeny  ditch  and  canal  near: 

dtweription 243 

discharge 243 

Hot  Springs  Creek  near: 

description 245 

discharge 245 

Link  River  at: 

description 226 

discharge 227 

discharge,  monthly 229 

gage  heights 228 

ratingtable 228 

Moore's   irrigation  and   power  canals 
near: 

description 246 

discharge 246 

Klamath  River  at— 

Keno.  Oreg. 

description 229 

discharge 230 

discharge,  monthly 231 

gage  heights 230 

rating  table 231 
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KnighU  Ferry,  Cal.  Page. 

Stanislaus  River  at: 

dewription 217-218 

discharge 218 

discharge,  monthly 220 

gage  heights 219 

rating  table 219 

Stanislaus  Water  Company's  ditch  at: 

description 220 

discharge 221 

gage  heights * 221 

ratingtable 222 


Lagrange,  Cal. 

Mining  ditch  near: 

dei«ription 217 

discharge 217 

Modesto  canal  at: 

description 212-213 

discharge 213 

gage  heights 213 

ratingtable 214 

Tuolumne  River  at: 

description 209-210 

discharge 210 

discharge,  monthly 212 

gage  heights 211 

ratingtable 212 

Turlock  canal  at: 

description 214 

discharge 214 

gage  heights 215 

ratingtable  215 

Lakenide,  Cal. 

Sftu  Diego  River  near: 

description 126 

discharge 127 

Lakeview,  Oreg. 

Cottonwood  Creek  near: 

description 151 

discharge 151 

Lauer,  E.,  &  Son's  ditch  near— - 

Alturas,  Cal.: 

description 151 

discharge 151 

Laurel  Creek,  California: 

description 200 

discharge 200 

Laytonville,  Cal. 

Eel,  Middle  Eel.  and  South  Eel  rivers  at: 

description 226 

discharge 226 

Lewis  Creek,  California: 

description 198 

discharge 198 

Lightning  Creek,  California: 

description 198 

discharge 198 

Likely,  Cal. 

Corporation  ditch  near: 

description 151 

discharge 151 

Duke's  ditch  near: 

description 151 

discharge 151 


Likely.  Cal.— Continued.  Page. 

Oanstad's  ditch  near: 

description 151 

discharge 151 

Van  Loam's  ditch  near: 

description isa 

diacharge ise 

West  Valley  Creek  near: 

description i40 

discharge i4l,  143 

discharge,  monthly in 

gageheighta 1*2 

Link  River  at— 

Klamath  Falls,  Oreg.: 

description 226 

discharge 227 

discharge,  monthly 239 

gage  heights 228 

ratingtable 22» 

Little  Cow  Creek  near— 
Palocedro,  Cal.: 

description 132 

discharge 132 

Little  Shasta  River  and  Springs  at— 
Little  Shasta.  CaL: 

description 245 

discharge 245 

Little  Tejunga  Creek  near— 
Sunland,  Cal.: 

description uo 

discharge no 

Lone  Pine.  Cal. 
Ash  Creek  near: 

description ^ 

discharge 84 

Lone  Pine  Creek  near: 

description 55 

discharge 85 

Tuttle  Creek  near: 

description ge 

discharge 86 

Lone  Pine  Creek  near- 
Lone  Pine,  Cal.: 

description 86 

discharge 86 

Long  Creek,  Oregon: 

description 245 

discharge 245 

Lookout,  Cal. 

Gooch's  ditch  near: 

description 151 

discharge 151 

Lookout,  Cal. 
int  River,  at: 

description 152 

discharge 152 

Lorella,  Oreg, 

Milior  Creek  near: 

description 239 

discharge 2W 

discharge,  monthly 241 

gage  heights 240 

rating  table 241 

Swingle  flume  canal  near: 

description -. 247 

discharge 247 

precipitation  near 242 
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Lofi  Angeles  River,  at—  Page. 

Los  Angeles,  Cal.: 

description 110 

discharge 110 

Lo8  Angeles  River  basin: 

description 109 

miscellaneous  measurements 109-110 

Lofl  Nietoe  ditch  near- 
Los  Nietos,  Cal.: 

description.... 108 

discharge 108 

Lost  River  near- 
Clear  Lake,  Cal.: 

description 233 

discharge 233 

discharge,  monthly 235 

gage  heights 234 

rating  table 234 

Merrill,  Oreg.: 

description 236 

discharge 236 

discharge,  monthly 238 

gage  heights 237 

rating  table 237 

Lowden,  Cal. 

Grass  Valley  Creek  near: 

description 245 

discharge 245 

Trinity  River  near: 

description 247 

discharge 247 

'  Lower  Lake,  Cal. 
Cache  Creek  at: 

description 169 

discharge 170 

discharge,  monthly 172 

gage  heights 171 

rating  table 171 

Ludy  canal  near— 
Yuma,  Ariz.: 

description 19-20 

discharge 20 

gage  heights 20 

Lytle  Creek  near- 
Rial  to.  Cal.: 

description 103 

discharge 103 

M. 

McCloud  River  near- 
Gregory,  Cal.: 

description 147 

discharge 148 

discharge,  monthly 150 

gage  heights 148 

mtingtablc 149 

McCormick  mill-race  canal  near— 
Keno,  Oreg.: 

description 245 

discharge 246 

McGee  Creek  near- 
Bishop,  Cal.: 

description 86 

d  ischarge 86 

McKim  flume  near- 
Imperial,  Cal.: 

description 40 

discharge,  monthly 41 


McNally  canal  near—  Page. 

Bishop,  Cal.: 

description 61 

discharge 61 

gage  heights 61 

Main  canal  near— 

Calexico,  Cal.: 

discharge 33 

discharge,  monthly 34 

gage  heights 33, 34 

Malibu  Creek  near— 

Calabasas,  Cal. : 

description ill 

discharge 1 11 

discharge,  monthly 113 

gage  heights 112 

Malibu  Creek  basin. 

description Ill 

Marble  Fork  in— 

Sequoia  National  Park,  Cal.: 

description 194 

discharge 194 

Men  tone,  Cal. 

Mill  Creek  near: 

description 103 

discharge 103 

Morton  Canyon  Creek  near: 

description 103 

discharge 103 

Redlands  tunnel  near: 

description 103 

discharge 103 

Santa  Ana  River  near: 

description 94-95 

discharge 95, 98 

discharge,  monthly 98 

gage  heights 93 

rating  table 96, 97 

Merced  Falls,  Cal. 

Merced  River  above: 

description 203 

discharge 203 

discharge,  monthly 206 

gage  heights 204 

rating  table 201 

Merced  River  in— 

Yosemite  Valley,  California: 

description 201 

discharge 201 

discharge,  monthly 203 

gage  heights 202 

rating  table 202 

Merced  River  bfisin. 

description 200 

miscellaneous  measureraents 209 

Merrill,  Oreg. 

Adams  ditch  near: 

description 242 

discharge.* 242 

Lost  River  near: 

description 236 

discharge 236 

discharge,  monthly 238 

gage  heights 237 

rating  table 237 

Tule  Lake  near: 

description 238 

gage  heights 289 
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Merrill,  Or^.— Continued.  Pa^. 

Van  Brimmer  dit^"!!  neiir: 

description 247, 248 

discharge 248 

MerrillvUle,Cal. 
Willow  Creek  at: 

description 45 

discharge,  monthly 47 

gage  heights 46 

rating  table 46 

Methods  of  computing  run-off 10-11 

of  measuring  stream  flow 6-10 

Mexicala,  Cal. 

California-Mexico    Land    and    Cattle 
Company's  flume  near: 

description 41 

discharge,  monthly 41 

Middle  Creek  near- 
Upper  Lake,  Cal.: 

description 175 

discharge 175 

Middle  Eel  River  at— 
Covelo,  Cal.: 

description 226 

discharge 226 

Laytonville,  Cal.: 

description 226 

discharge 226 

Middle  Fork,  etc.    ike  jiame  of  river. 
Mill  Creek  near- 
Men  tone,  Cal.: 

description 103 

discharge lo:^ 

Tehama,  Cal.: 

description 132 

discharge l;« 

Mill  ditch  near- 
Balls  Ferry,  Cal.: 

description 132 

d  ischarge 132 

Miller  Creek  near— 
Lorella,  Oreg.: 

description 239 

discharge 240 

discharge,  monthly 241 

gage  heights 240 

rating  table .      241 

Mill  race  canal  near— 
Tehama,  Cal.: 

description 138 

discharge 133 

Millville,  Cal. 

Clover  Creek  and  ditch  at: 

description 132 

discharge 132 

C'OW  Creek  at: 

description 132 

discharge 132 

Miner's  inch,  deflnition  of 3 

Mining  company's  flume  near- 
Sierra  City,  Cal.: 

description 165 

discharge 165 

Modesto  canal  at— 
Lagrange,  Cal.: 

description 212-213 

discharge 213 

gage  heights 213 

rating  table 214 


Moffett  Creek  near—  Page, 

Independence,  Cal.: 

description 86 

discharge 86 

Mohave  River  at— 
Victorville,  Cal.: 

description g7  * 

discharge Ss,  90 

discharge,  monthly 90 

gage  heights 89 

Mohave  River  basin: 

description 87 

Mohawk  Creek  near- 
New  Mohawk,  Cal.: 

description 159 

discharge 159 

Mohawk  Valley,  Cal. 

Feather  River,  Middle  Fork,  at: 

description 159 

discharge 159 

Mokelumne  River  near- 
Clements,  Cal.: 

description 223 

discharge 223 

discharge,  monthly 225 

gage  heights 224 

rating  table 224 

Mokelumne  River  basin: 

description 223 

Mono  Creek,  California: 

description 186 

discharge 186 

Moore's  ditch  near- 
Woodland,  Cal.: 

description 175 

discharge 175 

Moore's  irrigation  and  power  canals  near— 
Klamath  Falls,  Oreg.: 

description 246 

discharge 246 

Morton  Canyon  Creek  near — 
Mentone.  Cal.: 

description 103 

discharge 108 

Moss  Creek  near- 
Pelican  Bay,  Oregon: 

description 245 

discharge 245 

Mount  Hebron,  Cal. 
Antelope  Creek  near: 

description 242 

discharge 242 

Butte  Creek  near: 

description 243 

discharge 243 

MountWhitneyPowerCompany's  flume  at — 
Sequoia  National  Park.  Cal.: 

des*cription 195 

discharge 195 

Mount  Whitney  Power  Company's  power 
house,  California. 
Kaweah  River,  East  Fork,  at: 

dCvScription 195 

discharge 195 

Mugler  Creek.  California: 

description 186 

discharge 1}*6 

Multiple-point  method  of  measuring  dis- 
charge, description  of 9 
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Nevada  City,  Cal. 

Bay  Counties  Power   Corapaiiy  flume 
near: 

description l&l 

discharge HA 

Yuba  River,  Mi«idle  Fork,  near: 

description 164 

discharge 164 

New  Holt  canal  near— 
Calexico,  Cal.: 

discharge,  monthly 28 

New  Mohawk,  Cal. 

Mohawk  Creek  near: 

description 159 

discharge 159 

New  River  near — 
Calexico,  Cal.: 

discharge 30 

gage  height** 

North  Fork,  etc.    See  name  of  river. 
North  Hillside  canal  near- 
Bishop,  Cal.: 

description 

discharge 

gage  heights 

O. 
Oak  Creek  near- 
Independence,  Cal.: 

description '. 

di.«<charge 

gage  heights 

Oakcreek,  Oreg. 

Ump<iua  River,  North  Fork,  near: 

description 

discharge 

gage  heights 

Olancha,  Cal. 

Cottonwood  Creek  near: 

description 

discharge 

gage  heights 

Olene,  Oreg. 

Griffith  Canal  near: 

description 

discharge 

Oroville,  Cal. 

Feather  River  at: 

dest^riptlon 

di.M'hargc 

discharge.  m«>iithly 

gage  heights 

rating  table 

Owens  River  near- 
Citrus.  Cal.: 

des<-ription 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Round  Valley,  Cal.: 

descriptitnj 

discharge 

discharge,  monthly 

gage  heights 

rating  table 


30 


251   I 

251  I 

252  I 


H5   t 

'<5  ; 

85   I 


245 
245 


T  5-156 

irxi 
l^.^ 
157 
15M 


74 
75 

7(; 

75 


5(> 


51 
52 


Owens  River  basin:  Page. 

description 49 

miscellaneous  measurements  in .  84-86 

Owens  River  Canal  near- 
Bishop,  Cal.: 

description .57 

discharge 57 

gage  heights  57,58 


P. 


Pacific  Ocean  drainage,  northern: 

miscellaneous  measurements 242-249 

Pacoima  Creek  near- 
Fernando,  Cal.: 

description 110 

discharge 110 

Pala,  Cal. 

San  Luis  Rey  River  near: 

description 91 

discharge 92 

discharge,  monthly 93 

gageheights 92 

Palocedro,  Cal. 

Cow  Creek  near: 

descriptitm 132 

discharge 132 

Little  Cow  Creek  near: 

des<*ription 132 

discharge 132 

Parrotts  Ferry,  Cal. 

Stanislaus  River  at: 

description 222 

discharge 222 

Pasadena,  Cal. 

Arroyo  8 eco,  Cal.: 

description 109 

dist'harge 109 

Pelican  Bay,  Oregon. 

Moss  Creek  near: 

description 245 

disc  harge 245 

Vamey  Creek  near: 

description 247 

discharge 247 

Phillip's  wheel  canal  near — 

Spring  Lake,  Oreg. 

description 246 

discharge 246 

Picard,  Cal. 

Doris  Creek  near: 

description 244 

discha  rge 244 

I'ine  Creek  near — 

Alturas,  Cal.: 

dtsi-ription 151 

<lis<hflrge 152 

Round  Valley.  Cal.: 

description 5.^ 

discharge 55 

discharge,  monthly 57 

gjige  heights ^A\ 

rating  table .'.6 

Piru  City,  Cal. 

Piru  Creek  near: 

<lescriptinn 116 

diMhnrge 116 


IRR  177 — 0 
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IMru  Liind  nnd  Water  (Jorapimy'H  upptT       Tage. 
diversion  near— 
E^peranza,  Cal.: 

description 116 

dixcharKe ., 116 

Pit  River  at  and  near— 
Bieber,  C^l.: 

description 136 

discharge 137 

discharge,  monthly 139 

gage  height" 138 

rating  Uible 138 

Canby,  Cal.: 

description 134 

discharge 131 

discharge,  monthly 136 

gage  heights 135 

rating  table 1^5 

Copper  City,  Cal.: 

description 132 

discharge 132 

Lookout,  Cal.: 

description 152 

discharge 152 

Pit  River,  South  Fork.  near- 
Ivy.  Cal.: 

description 139 

discharge 140 

Pit  River  basin: 

description 133 

miscellaneous  measurements 151-152 

Pitman  Creek,  California: 

description 185 

discharge 1S5 

Placerville,  Cal.: 

American  River,  South  Fork,  near- 
description 178 

di.scharge 178 

Plunge  Creek,  near- 
East  Highlands.  Cal.: 

description 103 

discharge 103 

Poe  Valley,  Oreg. 
Ilorton  ditch  at: 

description 245 

discharge 245 

Porters ville,  Cal. 
Tule  River,  near: 

description 189 

discharge 190 

discharge,  monthly 191 

gage  heights 190 

rating  table 191 

Powers  canal  near- 
Bishop,  Cal.: 

descrii>tion 76 

discharge 77 

gage  heights 77 

Prattville,  Cal. 

Feather  River  at— 

description 159 

discharge 159 

Preston,  Cal. 

RuRsian  River  at — 

description 225 

discharge 225 


l*uta  Creek  at  and  near—  Page. 

Guenoe,  Cal.: 

description 180 

discharge 180 

discharge,  monthly 182 

gage  heights 181 

rating  table 182 

Wiutera,  Cal.: 

description 182-183 

discharge 183 

gage  heights 183 

Puta  Creek  basin : 

description 179 

Q. 

Quail  River  cut-off.  Mexico. 
Imperial  canal  below: 

discharge 42 

R. 

Rainfall,  record  of,  at— 

Imperial.  Cal 41 

Keno,  Lorella,  and  Tule  Lake.Oreg 242 

Rancherla  Creek,  California: 

description 216 

di.schaige 216 

Rancheria  Creek  and  North  Fork.  Califor- 
nia: 

description 200 

discharge 200 

Ranchito  ditch  near- 
El  Monte,  Cal.: 

description 108 

discharge 108 

Rating  cur^'es,  methods  of  constructing 10-11 

Rating  tables,  methods  of  constructing 10-11 

Rawson  canal  near- 
Bishop,  Cal.: 

description 66 

discharge 65 

gage  heights 65, 66 

Red  Bluff,  Cal. 

Antelope  Creek  near: 

description 132 

discharge 132 

Sacramento  River  near: 

description 128 

discharge 129 

discharge,  monthly 130 

gage  heights 1*29 

rating  table 130 

Reti lands,  Cal. 

Santa  Ana  River  near: 

description 103 

tiischarge 103 

Redlands  tunnel  near- 
Men  tone,  Cal.: 

description 103 

discharge 103 

Re<ls  Creek,  California: 

description 186 

di.scharge 1S6 

Hialto.  Cal. 

Lytic  Creek  near: 

description 103 

dLscharge 103 
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Ribbon  Falls  Creek  In—  Page. 

Yoeemite  Valley,  California: 

description 209 

dischanjre 209 

Rlncon,  Cal. 

Chino  Creek  near: 

description 102 

discharge 102 

Santa  Ana  River  near: 

description 103 

discharge 103 

gage  height 103 

Rlncon  ditch  near- 
El  Monte.  Cal.: 

description 108 

discharge 108 

Rio  Hondo  near- 
El  Monte,  Cal.: 

description 108 

discharge 108 

Roaring  River,  California: 

description 199 

discharge 199 

Rock  Creek  at  and  near— 
Aspin  Lake,  Oregon: 

description 246 

discharge 246 

Crystal,  Oreg.: 

description 246 

discharge 246 

Round  Valley,  Cal.: 

description 62 

discharge 53,54 

discharge,  monthly 54 

gage  heights 53 

Rock  wood,  Cal. 

Alamo  channel  near: 

discharge 30 

gage  heights 30 

Rogue  River,  at — 
Gold  Ray,  Oreg.: 

description 249 

'  discharge 250 

gage  heights 260 

Round  Valley.  Cal. 
Pine  Creek  near: 

description 55 

discharge 55 

discharge,  monthly. .' 57 

gage  heights 56 

rating  table 56 

Owens  River  near: 

description 50 

discharge 50 

discharge,  monthly 52 

gage  heights 51 

rating  table 52 

Rock  Creek  near: 

description 52 

discharge 53, 54 

discharge,  mont hi y 54 

gage  heights hS 

Rules  for  computation 4-5 

Run-off,  office  methods  of  computing,  in 

inches,  definition  of 10-12 


Rush  Creek  near—  Page. 

Adin,  Cal.: 

description 152 

discharge 152 

Russian  River,  East  Fork,  near— 
Ukiah,  Cal.: 

description .  225 

discharge 225 

Russian  River  basin: 

miscellaneous  measurements 225 

S. 

Sacramento,  Cal. 

Sacramento  River  at: 

gage  heights 181 

Sacramento  River  at  and  near- 
Gregory  (Baird  Station),  Cal.: 

description 131 

discharge 131 

Red  Bluff,  Cal.: 

description 128 

discharge 129 

discharge,  monthly 130 

gageheights 129 

ratingtable 130 

Sacramento,  Cal.: 

gageheights 131 

Sacramento  River  basin: 

description 127 

miscellaneous  measurements 127 

Salinas  River  basin: 

description 123 

Salton  sea,  discharge  into,  amount  of 39 

San  Diego  River  near- 
Lakeside,  Cal.: 

description 126 

discharge 127 

San  Fmncisquito  Creek  near— 
SaugU8,Cal.: 

description 116 

discharge 116 

San  Gabriel  River  near- 
El  Monte,  Cal.: 

description 108 

discharge 108 

San  Gabriel  River  and  canals  near— 
Azusa,  Cal.: 

description 104 

discharge 105, 107 

discharge,  monthly 107 

gage  heights 105 

ratingtable 106 

San  Gabriel  River  basin: 

description IM 

miwellaneous  measurements 108 

San  Joa<iuin  River: 

description 18^1 

miscellaneous  measurements 185-187 

San  Joaquin  River  at — 
Herndon,  Cal.: 

description 1  >4 

gage  heights 185 

San  Joaquin  fKJwer  house,  California: 

description 1^7 

discharge 187 
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San  Joaquin  River,  Middle  Fork,  Call-       Page, 
fomia: 

descriptlon 186 

discharge 186 

San  Joaquin  River,  North  Fork,  California: 

description 186 

diacharge 186 

San  Joaquin  River,  South  Fork,  California: 

description '  186 

discharge 186 

San  Luis  Rey  River  near— 
Pala,  Cal.r 

description 91 

discharge 92 

discharge,  monthly 93 

gage  heights 92 

San  Luis  Rey  River  basin: 

description 91 

San  Pasqual.  Cal. 

Santa  Ysabel  River  near: 

description 127 

discharge 127 

gage  heights 127 

Sanger,  Cal. 

Kings  River  near: 

description 196 

discharge 196 

discharge,  monthly 198 

gage  heights 197 

ratingtable 197 

Sanger  canal  at— 
Alvord,  Cal.: 

description 70 

discharge 71 

gage  heights 71 

Santa  Ana  River,  Cal. 
Canals  from : 

discharge 102 

Santa  Ana  River  near- 
Men  tone.  Cal.: 

description 94-95 

discharge 95, 98 

discharge,  monthly 98 

gage  heights 96 

rating  table 96, 97 

Redlands,  Cal.: 

description la*? 

discharge 103 

Rincon,  Ciil.: 

description 10.3 

discharge 103 

gage  heights 103 

Santa  Ana  River  basin: 

description IM 

miscellane<ms  measurements IK'-lOA 

seepage  measurements 99 

Santa  Anita  Creek  near- 
Sierra  Madre,  Cal,: 

description lOS 

discharge 108 

Santa  Barbara,  Cal. 

.Santa  Ynez  River  near: 

description 117-Il.s 

dis<'harge.  monthly 119 

gage  heights IIH 

rating  table 119 


Santa  Clara  River  near —  Page. 

Camulos.  Cal.: 

description m 

discharge 117 

Santa  Paula,  Cal.: 

description 1 17 

discharge 117 

Saticoy,  Cal.: 

description in 

discharge 117 

Saugus,  Cal.: 

description 117 

discharge 117 

Santa  Clara  River  basin: 

description 115 

miscellaneous  measurements 115-117 

Santa  Clara  Water  and    Irrigation   Com- 
pany's canal  near— 
Saticoy,  Cal.: 

description in 

discharge 1 17 

Santa  Maria.  Cal. 

Santa  Maria  River  near: 

description 120 

discharge 121 

discharge,  monthly 123 

gage  heights 121 

rating  table 122 

Santa  Maria  River  basin: 

description 120 

Santa  Paula,  Cal. 

Farmers'  canal  near: 

description 116 

discharge 116 

Grees  ditch  near: 

description 116 

discharge 116 

Santa  Clara  River  near: 

description 117 

discharge 117 

Santa  Paula  Creek  near: 

description - 116 

discharge 116 

Santa  Ynez  River  near— 
I         Santa  Barbara,  Cal.: 

description 117, 1 1« 

discharge,  monthly IVJ 

I  gage  heights lis 

I  ratingtable 119 

Santa  Ynez  River  basin: 

description 117 

Santa  Ysabel  River  near- 
San  Pasqual,  Cal.: 

description 127 

'  discharge 1'2T 

gage  heights r>7 

Saticoy.  Cal. 

Santa  Clara  River  near: 

de.»*cription 117 

dist'harge 117 

Santa  Clara  Water  and  Irrigation  C^»ra- 
pany'scanal  near: 

description 117 

I  discharge 117 
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SauKUs,  Cal.  Page. 

Han  Francifiquito  Creek  near: 

description 116 

diwharge 116 

Santa  Clara  River  near: 

description 117 

discharge 117 

Scott  River  near—  • 

Fort  Jones,  Cal.: 

description 246 

discharge 24t» 

Se<'ond-foot,  definition  of 3 

Seepage  measurement*: 

Santa  Ana  River 99 

San  Bernardino  Valley 101 

Sequoia  National  Park,  Cal. 

Kaweah  River,  Middle  Fork,  in: 

description 194 

discharge 194 

Marble  Fork  in: 

description 194 

discharge 194 

Mount  Whitney  PowerCompany's  flume 
at: 

description 196 

discharge 196 

Sespe  Creek  near— 
Sespe,  Cal.: 

description 116 

d  ischarge 116 

Sespe  Land  and  Water  Company's  canal 
near— 
Sespe,  Cal.: 

description 116 

discharge 116 

Seven  Mile  Creek  near- 
Fort  Klamath,  Oreg.: 

description 246 

discbarge 247 

Shasta  River  near— 
Yreka,  Cal.: 

description 247 

discharge 247 

Sheep  Creek,  California: 

des<'ription 199 

discharge 199 

Sheep  (;reek  ditch  near- 
El  Monte,  Cal.: 

description 108 

discharge 108 

Sheepy  Creek  near— 
Brownell,  Cal.: 

description 247 

discharge 247 

Shepherds  Creek  near — 
Independence,  Cal.: 

description 86 

discharge 86 

Sierra  City.  Cal. 

Mining  Company's  flume  near: 

description 166 

discharge 165 

Yuba  River,  North  Fork  of  North  Fork, 
near: 

description 166 

diacharge 166 


Sierra  City,  Cal.— Continued.  Page. 

Yuba  River,  South  Fork  of  North  Fork, 
near: 

description 165 

discharge 165 

Sierra  Madre,  Cal. 

Santa  Anita  Creek,  near: 

description 108 

discharge 108 

SileU  River  at— 
SilcU,  Oreg.: 

description 252 

dLscharge 262 

gage  heights 262 

Silver  Creek  and  South  Fork,  California: 

description 179 

discharge 179 

Silverlake,  Oreg. 

Sycan  River  near: 

description 232 

discbarge 232 

gage  heights 232 

Single-point   method    of    measuring   dis- 
charge, description  of 9 

Slide  Creek,  California: 

description 200 

di8<rharge 200 

Slippery  Ford.  Cal. 

American   River,    Silver    and     South 
Forks,  near: 

description 179 

discharge 179 

El  Dorado  ditch  below: 

desc'ription 179 

discharge 179 

Slope  method  of  measuring  discharge,  use 

and  value  of 6 

Small  Creek,  California: 

description 186 

discharge 186 

Smartville,  Cal. 

Yuba  River,  near: 

description 160 

discharge 161 ,  163 

discharge,  monthly 164 

gage  heights 162 

Soil,  classification  and  test  of.  In  Imperial 

Valley 40,41 

Soledad,  Cal. 

Arroyo  Seco  near: 

description 123-124 

dLscharge 124 

discharge,  monthly 126 

gage  heights 126 

ratlngtable 126 

South  Eel  River  at^ 
Hearst,  Cal.; 

description 225 

discharge 225 

Laytonville,  Cal.: 

description 226 

discharge 226 

South  Fork,  etc.    Sft  name  o/rixtr. 
South  Hillside  canal  near- 
Bishop,  Cal.: 

description 77 

discharge 77 

gage  heights 77 
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South  Yuba  Miniug  Company's  ditch       Page, 
near— 
Colfax,  Cal,: 

description 168 

discharge 168 

Sprague  River  near— 
Yainax,  Orcg.: 

description 247 

discharge 247 

Spring  Creek  near- 
Fort  Klamath,  Oreg.: 

description 247 

discharge 247 

Spring  Lake,  Oreg. 

Phillip's  wheel  canal  near: 

description 246 

discharge 246 

Springvllle,  Cal. 

Tule  River,  North  and  Middle  forks, 
near: 

description 191.192 

di.scharge 191,192 

S<iuaw  Creek  near- 
Copper  City,  Cal.: 

description 132 

discharge 132 

Squaw  Hollow,  Cal. 
Stanislaus  River  at: 

description 222 

di.scharge 222 

Standerford  ditch  near- 
El  Monte,  Cal.: 

description 108 

dist^harge 108 

Standish.  Cal. 

Willow  Creek  near: 

description 47 

dificharge 47 

discharge,  monthly 49 

gage  heights 48 

rating  table 48 

Stanislaus  River  at— 
Knights  Ferry,  Cal.: 

description 217-218 

discharge 218 

dLMcharge,  monthly 220 

gage  heights 219 

rating  table 219 

Parrotts  Ferry,  Cal.: 

description 222 

discharge "222 

Stanislaus  River,  North,  Middle,  and  South 
forks,  Cal. 

description 222 

discharge 222 

Stanislaus  River  basin: 

description 217 

miscellaneous  measurements 222 

Stanislaus  Water  Company's  ditch  at— 
Knights  Ferry,  Cal.: 

description 220 

•       discharge 221 

gage  heights 221 

rating  table 222 

Stations,  river,  location  of,  map  showing ..         2 


Stella,  Cal.  Page. 

Clear  Creek  near: 

description 181 

discharge 131 

Stevens  canal  near- 
Citrus,  Cal.: 

description 73 

discharge 73 

gage  heights 74 

Stevenson  Creek,  Cal. 

description 186 

discharge 186 
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CLASSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  177.] 

The  publications  of  the  United  iStates  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
United  States — folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States — folios  thereof.  The  clas-ses  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  can  be  had 
on  application. 

Most  of  the  above  publications  can  be  obtained  or  consulted  in  the  following 
ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
can  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  numl)er  are  delivered  to  Senators  and  Representatives  in  Congress,  for 
distribution. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  WashingUm, 
D.  C,  from  whom  they  can  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  thruout  the  United  States,  where  they  can  be  con- 
sulted by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Etx)nomic  geology;  B,  Descriptive  geology ;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water  stor- 
age; K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investiga^ 
tions;  N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 

SerUs  P.— The  hydrographic  progress  reports  contain  the  results  of  stream  measurements.  A 
report  is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  reiK>rt  or  as  a  bulletin;  they  are 
now  published  as  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  years,  of  the  publi- 
cations containing  the  progress  reports  of  stream  meaaurements.  A  detailed  index  of  these  reports 
(1888-1908)  is  published  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  XL 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report.  Part  II. 

1893.  BuUeUn  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Anniml  Report,  Part  IT. 
1896.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  No«.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-supply  Papers  Nos.  86,  36,  37,  38,  and  39;  Twenty-flrst  Annual  Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47, 48, 49, 50, 51, and  52;  Twenty-second  Annual  Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 
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1902.  Eaflt  of  Mississippi  River,  Water-Supply  Papers  Noe.  82  and  83. 
Went  of  Mlasissippi  River,  Water-Supply  Papers  Nos.  84  and  86. 

1903.  East  of  Miatdssippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River.  Water-Supply  Papers,  Nos.  124, 125,  126. 127, 128,  and  129. 
West  of  MLssishippi  River,  Water-Supply  Papers  Nos.  130.  131,  132, 133,  1^4.  and  135. 

1905.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  165, 166,  167.  168,  169. 170,  and  171. 
West  of  Mississippi  River.  Water-Supply  Papers  Nos.  171,  172,  173,  174.  175.  176,  177.  and  178. 

The  Geological  Survey  and  the  Reclamation  St^rviee  have  snbofRces  in  different  part*  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows : 

Boston,  Mass.,  6  Beacon  street;  Utica,  N.  Y.,  75  Arcade;  Atlanui,  Ga..  409  Temple  court;  Austin. 
Tex.,  University  of  Texas:  Chicago,  111.,  876  Federal  Building:  Belle  Fourche,  S.  Dak.:  Cody,  Wyo.: 
Denver.  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake  City,  Utah;  Los  Angeles,  Cal.,  1108  Braly 
Building;  San  Francisco  Cal.,  432 Merchants'  Exchange  Building;  Phoenix,  Ariz.;  Carlsbad,  N.  Mex.: 
El  Paso,  Tex.:  Billings,  Mont.:  Great  Falls,  Mont.;  Hazen,  Nev.;  Boise,  Idaho;  Spokane,  Wash.,  424 
Peyton  Block;  Pendleton,  Oreg. 

Correspondence  should  be  addrest  to 

The  Director, 

United  States  Geological  Sirvey, 

Washington,  D.  C. 
October,  1906. 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 


PART  XIV. 


By  D.  W.  Ross,  J.  T.  Whistler,  and  T.  A.  Noble. 


INTRODUCTION. 
ORGAXIZATIOX  AND  8COPK  OF  AVORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  colk»ction 
of  facts  concerning  and  the  study  of  conditions  affecting  the  hehavior  of  water  from  the 
time  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers. 
The,se  investigations  liecame  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888, 
when  an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appro- 
priation for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an 
item  of  $12,500  "  for  gauging  the  streams  and  determining  the  water  supply  of  the  United 
States,  including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections."     (28  Stat.  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the  fol- 
lowing table: 

Annual  appropriation  for  hydrographic  ftvrveys,  fiscal  years  eruHng  Jvne  SO,  1895  to  1906. 


1895 $12, 500 

1896 20,000 

1897 50,000 

1808 50, 000 

1899 .V),  000 


1901 $100,000 

1902 100. 000 

1003 200.000 

1904 200.000 

I90ry 200.000 


1900 :A),aio  '  ioo<) 200,000 

As  a  result  of  the  increased  appropriations  the  work  has  Ix^en  greatly  extended,  and  at 
the  same  time  it  hjis  l)een  more  thoroughly  sytcmized  by  the  adoption  of  standard  methods 
and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a 
corps  of  aasistiints  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  the  .surface  watere  and  the  study  of  the  conditions  affecting  this  flow,  information  is 
also  collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc., 
which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
raphy of  every  important  river  basin  in  the  United  States,  and  is  of  direct  value  in  the 
commercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  stations 
are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it  is 
maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  hx-ality.  If  the 
water  is  to  l)e  used  for  power,  special  effort  is  made  to  obtain  information  concerning  the 
minimum  flow;    if  water  is  to  be  stored,  the  maximum  flow  receives  special  attention. 


Digitized  by 


Google 


2  STKEAM    MEA8UKEMENTS    IN    1905,   PART    XIV. 

In  all  sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  stati»> 
tical  purposes,  to  show  the  conditions  existing  through  long  periods.  Thej  are  also  used 
as  primary  stations,  and  their  records,  in  connection  with  short  series  of  measurements, 
serve  as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring 
the  flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  beeo 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investi- 
gations were  made.  '*  The  Report  of  Progress  of  Stream  Measurements,"  which  contains 
the  results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigatioa 
Papers,  Nos.  165-178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Rarltan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river 
drainages. 

No.  168.  San te^  Savannah,  Ogrechee,  and  Altamaba  rivers,  and  eastern  Gulf  of  Mexico  drain- 
ages. 

No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay,  and  upper  eastern  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  Great  Basin  drainage. 

No.  177.  Gre^t  Basin  and  Pacific  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years,  the 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress 
Report  has  been  rtiade  to  conform  to  this  arrangement,  each  part  containing  the  data  for 
one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been 
redivided,  and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

Drainage  basins  in  the  United  States. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennolwc. 

Androscoggin. 

Presumpscot. 

Saco. 

Mernmac. 

Connecticut. 

Blackstone. 


James. 

Chowan. 

Roanoke. 

Tar, 

Neuse. 

Cape  Fear. 


MOBTHEBN  ATLANTIC   DBA  IN  AG  K   BASINS. 

Thames. 

Uousatonic. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 

80UTHEBN   ATLANTIC   DBAINAOE  BASINS. 

Great  Pedf-e  (Yadkin). 

San  tee. 

Savannah. 
'   Ogeochop. 
I   Altamuha. 
'  Minor  southern  Atlantic. 
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EASTERN  QULF  OF  MEXICO  DRAINAGE  BASINS. 


Suwanee. 

Apalachieola. 

Mobile. 


Pearl. 

Minor  eastern  Gulf  of  Mexico. 


EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 


Lower  eastern  Misaissipoi. 
Ohio. 


Lake  Superior. 
Lake  Michigan. 
Lake  Huron. 
Lake  St.  Clair. 
Lake  Erie. 


Upper  eastern  Mississippi. 


ST.  LAWRENCE  RIVER  DRAINAGE  BASINS. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


Upper  western  Mississippi. 

Missouri. 

Meramec. 


Sabine. 
Neches. 
Trinity. 
Brasos. 
Colorado  (of  Texas). 


Wasatch  Mountains. 
IIumlKtldt. 


Southern  Pacific. 
San  Francisco  Bay. 
Northern  Pacific. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

;   Lower  western  Mississippi. 

Arkansas. 
I  Red. 

WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 


Guadalupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  western  Gulf  of  Mexico. 


COLORADO  RIVER  DRAINAGE  BASIN. 
GREAT  BASIN. 

I  Sierra  Nevada. 

I   Minor  streams  in  Great  Basin. 

PACIFIC  COAST  DRAINAGE  BASINS. 


Columbia. 
Puget  Sound. 


HUDSON   BAY  DRAINAGE  BASINS. 


nEFINITIONS. 


The  volume  of  water  flowing  in  a  stream — the  "run-ofT"  or  "discharge" — is  expressed 
in  various  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groups— (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  run-on"  in  second-feet  per  square  mile;  and  (2) 
those  which  represent  the  actual  quantity  of  water,  as  run-off'  in  depth  in  inches  and  acre- 
feet.    They  may  be  deflned  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge 
of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is 
generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "miner's  inch"  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1  inch 
square  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and 
irrigators  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used. 
In  most  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  8econd-f(K)t. 

"Second-feet  per  squart^  mile"  is  the  average  numlx»r  of  cubic  feet  of  water  flowing  per 
second  from  each  square  mile  of  area  drained,  on  the  a.ssuniption  that  the  run-off  is  dis- 
tributed uniformly,  both  as  regards  time  and  area. 
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"Run-off  in  incho.s"  is  tho  depth  to  which  tho  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

"Acre-foot*'  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover  an 
acre  to  the  depth  of  1  foot.  It  is  commonly  used  yi  connection  with  storage  for  irrigation 
work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-feet. 

EXPLANATION  OF  TABL.E8. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  teased  on  all  thc^  facts 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as  pos- 
sible, a  complete  history  of  all  the  changes  that  have  occurred  since  the  establishment  of 
the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements 
made  during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height, 
the  area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river 
as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given 
in  the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage. 
At  mast  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
lu;  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives 
tho  mean  flow  for  the  day  when  the  mean  gage  height  was  highest;  this  is  the  flow  as  given 
in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum,"  the 
quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The 
column  headed  "Mean"  is  the  average  flow  for  each  second  during  the  month.  On  thb 
the  computations  for  the  three  remaining  columns,  which  are  deflned  above,  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  con.si.stent  with  the  rational  use  of  time  and  money  Is  imperative. 

2.  All  items  of  computation  should  l>e  expressed  by  at  least  two  asd  not  more  than  four  signifirant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  percent  of  error 
Is  five  times  the  average  percent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  re<lucing  the  number  of  significant  figures,  or  the  numlwr  of  decimal  places,  by  dropping  the 
last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  bo  rejected  is  less  than  5,  drop  It  without  changing  tho  preceding 
figure.    Example:  1,827.4  becomes  1,827 

(b)  When  the  figure  in  tho  place  to  be  rejecte<^l  is  greater  than  r»,  drop  it  and  increase  tho  preceding 
figure  by  1.    Example:  1,827.6  l)ecome8  1,828. 

(c)  When  the  figure  in  the  place  to  bo  rejected  is  r»,  and  it  is  preceded  l)y  an  even  figure,  drop  the  5. 
Example:  1,828-5  l)Ccomes  1,828. 

(d)  When  the  figure  in  the  place  is  to  be  rejected  is  5,  and  it  is  prece<led  by  an  o<ld  figure,  dn  p  the 5 
and  increase  the  preceding  figure  by  1.    Example:  l..s27-'i  becomes  1,828. 
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CONVENIENT    EQUIVALENTS.  5 

Special  rules  for  computation. 

1.  Rating  tables  are  to  be  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant. 
No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  bo  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the  monthly  mean  shall  be  a  significant  figure. 
This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  mpnths  shall  be  carried  out 
to  at  least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is 
preceded  by  one  or  more  naughts  fO),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
Example:  1.25;  .125;  .012,  0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in 
three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT    EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizcma  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 
1  second-foot  equals  G.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  deep,  13.572  inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cubic  mile:  equals  31 ,536,000  cubic  feet. 
1  second-foot  equals  about  I  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100  California  miner's  inches  equal  15  United  States  gallons  per  second. 
100  California  miner's  inches  equal  77  Colorado  miner's  inches. 
100  California  miner's  inches  for  one  day  equal  4  acre-feet. 
100  Colorado  miner's  inches  equal  2.60  second-feet. 
100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equal  130  California  minor's  inches. 
100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 
100  United  States  gallons  per  minute  equal  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot. 
1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 
1,000,000  United  SUtes  gallons  equal  3.07  acre-feet. 
1,000,000  cubic  feet  equal  22.95  acre-feet. 
1  acre-foot  equals  325,8.50  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  inch  equals  2.54  centimeters. 
1  foot  equals  0.3048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 
1  square  yard  equals  0.836  square  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 
1  acre  equals  200  feet  square,  nearly. 
1  square  mile  equals  259  hectares. 
1  square  mile  equals  2.50  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  equals  7.48  gallons;  equals  0.804  busheL 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  yard  equals  0.7646  cubic  meter. 
1  cubic  mile  equals  147,198,000,000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  year, 
1  gallon  equals  3.7854  liters. 
1  gallon  equals  8.36  pounds  of  water. 
1  gallon  equals  231  cubic  Inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 
1  avoirdupois  poimd  equals  7,000  grains. 
1  troy  pound  equals  5,760  grams. 
I  meter  equals  39.37  inches.    Log.  1.5951654. 
1  meter  equals  3.280833  feet.    Log.  0.5159842. 
1  meter  equals  1.093611  yards.    Log.  0.0388«529. 
1  kilometer  equals  3,281  feet;  equals  five-oighths  mile,  nearly. 
1  square  meter  equals  10,764  square  feet;  equals  1,196  square  yards. 
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6  STREAM    MEASUREMENTS   IN   1905,   PART   XIV. 

1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1,007  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kllc^ram  per 
square  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-font  falling  8.8  feet. 
1)  horsepowerf*  equal  about  I  kilowatt. 
To  calculate  water  power  quickly:  Sec.-ft.Xfall  injeet_net  horsepower  on  water  wheel,  realizing  80 

per  cent  of  the  theoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025 11  h»;  /» length 
of  woir  in  inches;  ft^head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1:  125,000,  1  mile»  0.50688  inch. 
Scale  1:   90,000,  1  mUe- 0.70400  inch. 
Scale  1:   62,500,  1  mile- 1.01376  inches. 
Scale  1:   45.000.  1  mile- 1.40800  inches. 

FIELD  METHODS  OF  MEASURING  STREAM  FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are 
given  in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Greol.  Sur- 
vey) and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use  this 
report  may  readily  become  acquainted  with  the  general  methods  employed,  the  foUowing 
brief  descriptions  are  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes — 
(1)  Those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extren^ 
low  or  high  water;  and  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow 
special  methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based 
and  the  methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — 
(1)  By  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter's  for- 
mulas; (2)  by  means  of  a  weir;  and  (3)  by  measurements  of  the  velocity  of  the  current  and 
of  the  area  of  the  cross  section.  The  method  chosen  for  any  case  depends  on  the  local  physi- 
cal conditions,  the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time 
that  the  record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be 
used  in  theChezy  formula,  v=c\^rs.  This  has  been  utilized  by  Kutter,both  in  developing 
his  formula  for  c  and  in  determining  the  values  of  the  coefficient  n  which  appears  therein. 
The  results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing 
to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be 
used  in  Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the 
flood  discharge  of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope 
as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suit- 
ably situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable  estimates  of 
flow.  The  conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes: 
(1)  Those  relating  to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating 
to  the  diversion  and  use  of  water  around  and  through  the  dam. 
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The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  back- 
water will  not  interfere  with  free  fall  over  it;  (6)  absence  of  leaks  of  appreciable  magni- 
tude; (c)  topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages; 
(d)  level  crests  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  («) 
crests  of  a  type  for  which  the  coefficients  to  be  used  in  Q=c  hMfOr  some  similar  standard 
weir  formula,  are  known  (see  Water-Supply  Paper  No.  150) ;  (f)  either  no  flashboards  or 
exceptional  care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Gener- 
ally, however,  the  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the 
water  flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that 
passing  over  the  dam.  To  insure  accuracy  in  such  estimates,  the  amount  of  water  diverted 
should  be  reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  meas- 
ured, either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of 
standard  make,  or  which  have  been  rated  as  meters  under  working  conditions  and  so 
installed  that  the  gate  openings,  the  heads  under  which  they  work,  and  their  angular 
velocities  may  be  accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  l)e  such  that  the 
estimates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of 
a  head  on  a  broad-crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  conditions 
are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
results  are  to  be  obtained. 


Fio.  1. —Cable  station,  showing  section  of  river,  car,  gage,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  period  of  ice  and  floods  and  the  disadvantages  of  uncertainty  of  ceofficient  to 
be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain 
section  of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity 
is  the  product  of  two  factors — the  mean  veloc-ity  and  the  area  of  the  cross  section.  The 
mean  velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the 
channel  conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the 
contour  of  the  bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  meas- 
uring the  velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining 
discharge  by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy.  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  lo<!ated  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
water, or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  cfTects  of  tributary  streams  and  dams 
or  other  artificial  obstructions  that  the  gage  height  shall  1^  an  index  of  the  discharge. 
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Certain  permanent  or  semipermanent  structures,  usually  referred  to  as  "equipment,"  are 
generally  pertinent  to  a  gaging  station.  Tliese  are  a  gage  for  determining  the  fluctuations  of 
the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  f>ermaDeDt 
marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where  the 
current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  position 
in  the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
satisfactory,  as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of  the 
equipment  Is  small. 

The  do&is  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  .satisfactory 
surfac'o  floats,  as  it  is  afl'ected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  case 
of  all  surface-float  measuremeul^^  coeflicients  nmst  Ix}  used  to  reduce  the  observed  velocity  to 
the  mean  velocity.  The  subsurface  and  tul)e  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions  are 
good,  as  in  canals. 

In  measuring  velocity  by  a  float,  olwervation  is  made  of  the  time  taken  by  the  float  to  pass 
over  the  "run,"  a  selec>d  stretch  of  river  from  .50  to  200  feet  long.  In  each  discharge 
measurement  a  large  number  of  velocity  determinations  are  made  at  different  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  deter- 
mined. This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the 
distances  from  the  bank  as  ordiuates  and  the  corresponding  times  as  abscissas.  A  curNe 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  tlie 
mean  time  for  the  whole  stream  Is  obtained  by  dividing  the  area  bounded  by  this  curve  and 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measuremeiits  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indic-atmg 
the  number  of  revolutions.  The  relation  between  the  velo<Mty  of  tlie  moving  water  and  the 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  the 
meter  through  still  water  for  a  given  distance  at  difl"erent  speeds,  and  noting  the  number  of 
revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed 
in  two  general  types — those  in  which  the  wlieel  is  made  up  of  a  series  of  cups,  as  the  Price, 
and  those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed 
for  use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Geological  Sun-cy,  an  attempt 
has  lx?en  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

Current-riictcr  measurements  may  l)c  made  from  a  bridge,  cable,  boat,  or  by  wading,  and 
gaging  stations  may  Ix;  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cable 
station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpen- 
dicular to  the  thread  of  the  stream.  The  |K)ints  at  which  the  velocity  and  depth  are  observed 
are  known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to 
20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendiculars  dropi>ed  from 
the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or  pair  of  strips 
the  mean  velocity,  area,  and  discharge  are  determined  independently,  so  that  conditions 
existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do  not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use — 
multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  veIocity-cur\e; 
0.2  and  0.8  depth;  and  top,  Iwttom,  and  mid-depth. 
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In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velointies 
as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity  curve  is  developed.  This  curve  shows  graphically  the  magni- 
tude and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean 
velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity  curve 
and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  complete 
measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for 
purposes  of  comparison  and  to  measurements  under  ice. 

Ifl  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of 
the  depth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  On  the  assumption  that  the  vertical  velocity  curve  is  a  common  parabola 
with  horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give 
(closely)  the  mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of 
conditions  show  that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely 
for  open-water  conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth, 
and  moreover  the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
surafce,  and  at  0.5  foot  alK)ve  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2, 0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread  of 
mean  velocity,  or  at  an  arbitrary  depth  for  which  the  coeflSciedt  for  reducing  to  mean  velocity 
has  been  determined. 

Extensive  experiments  by,  vertical  velocity  curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority 
of  the  measurements.  A  large  number  of  vertical  veIocity-<'urve  measurements,  taken  on 
many  streams  and  under  varying  conditions,  show  that  the  average  coefficient  for  reducing 
the  velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken  at 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the  stage, 
velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
method  is  specially  adapted  for  flood  measurements,  or  when  the  velocity  is  so  great  that 
the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  hoting  the  lumber  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of 
a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the 
general  contour  of  the  bed  of  the  stream,  which  is  determined  by  soundmgs.  The  sound- 
ings are  usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement, 
either  by  using  the  meter  and  cable,  or  by  a  special  sounding  Ime  or  rod.  For  streams  with 
permanent  beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  from 
them  any  change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected. 
They  are  also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtam  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
various  points  of  measurement  the  measuring  stM-tion  is  divided  into  elementary  strips,  as 
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shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined  separate] j  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the'  sums  of  those 
for  the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by 
the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period  and  also  to  lack  of  definite  informatioD 
in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make 
frequent  discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-curve 
method  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  sur- 
face of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  const  meting 
a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  hut  con- 
sidering, in  addition  to  gage  heights  and  discharge,  the  varying  thickness  of  ice.  Such  data 
as  are  available  in  regard  to  thb  subject  are  published  in  Water-Supply  Paper  No.  146,  pp. 
141-148. 

OFFICE  METHODS  OF  COMPUTING    RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not  the 
bed  of  the  stream  is  permanent. 


OlSCMARGE    IN    SCOMD-FEn. 

Fig.  2.— Rating,  area,  mean  velocity,  andcurves  for  South  Fork  of  Skykomisb  Rivernear  Index,  Wash. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  is 
the  construction  of  a  rating  table,  which  shows  the  discharge  corresponding  to  any  stage  of 
the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used  in 
measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
The  coefficients  to  be  used  in  its  application  depend  on  the  type  of  dam  and  other  conditions 
near  its  crest.  After  mserting  in  the  weir  formula  the  measured  length  of  crest  and  the 
assumed  coefficient  the  discharge  is  computed  for  various  heads  and  the  rating  table  con- 
structed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are 
the  results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river  at 
the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the 
vicinity  of  the  station  is  also  necessary. 
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The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open, 
permanent  channels:  (1)  The  discharge  will  remain  constant  so  long  as  conditions  at  or 
near  the  gaging  station  remain  constant;  (2)  the  discharge  will  be  the  same  whenever  the 
stream  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  be 
neglected;  (3)  the  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as 
ordinates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which 
show  the  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the 
development  of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  dischai^e 
measurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating 
curve  with  its  corresponding  mean  velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any 
change  in  either  factor  will  produce  a  corresponding  change  in  the  dischai^e.  Their  curves 
are  therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean  velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  changes  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity  curve 
will  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages 
beyond  the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area 
curve  in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  dischai^e,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  dischai^e  curve  under  normal 
conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then 
taken  and  adjusted  according  to  the  law  that  they  shall  either  l>e  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams 
of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough 
approximations.  For  stations  with  beds  which  shift  slowly  or  are  materially  changed 
only  during  floods  rating  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements,  provided  that  some 
of  them  are  taken  soon  after  the  change  occurs.  For  streams  with  continually  shifting 
beds,  such  as  the  Colorado  and  Rio  Grande,  discharge  measurements  should  be  made  every 
two  or  three  days  and  the  discharges  for  intervening  days  obtained  either  by  interpolation 
modified  by  gage  height  or  by  Professor  Stout's  method,  which  has  been  described  in  full 
in  the  Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  Part  IV,  page 
323,  and  in  the  Engineering  News  of  April  21,  1904.  This  method,  or  a  graphical  applica- 
tion of  it,  is  also  much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 

COOPERATION  AND  ACKNOWLEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local 
hydrographers.  Acknowledgment  is  extended  to  other  persons  and  corporations  who  have 
assisted  local  hydrographers  or  have  cooperated  in  any  way,  either  by  furnishing  records 
of  the  height  of  water  or  by  assisting  in  transportation. 
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The  following  is  a  list,  arrangcnl  alphabetically  by  States,  of  the  hydrogrmphera  and 
others  who  have  assisted  in  furnishing  and  preparing  the  data  contained  in  this  report: 

/daAo.— Supervising  engineer,  D.  VV.  Ross,"  assisted  by  L.  C.  LaRue,  William  G.  Davies,  and  J.  B. 
Bond.  Acknowledgments  and  thanks  are  diie  the  Oregon  Short  Line  Railroad  for  transportatioii 
furnished  the  district  engineer  and  his  assistants. 

^fon/ana.— District  englneer.C.C.  Babl»,fe  assisted  by  L.  R.  Stockman,  H.  M.  Morse,  and  J.H.Sloan. 
Acknowledgments  are  due  the  Northern  Pacific  Railway  for  transportation  furnished  the  hydrog- 
raphers. 

Or«(;on.— District  engineer,  John  T.  Whistler,c  assisted  by  Wilbur  C.  Sawyer,  E.  N.  Smith,  Ivan 
Landes,  and  R.  S.  Hall.  Acknowledgments  and  thanks  are  due  the  On^on  Railroad  and  Navigation 
Company,  Southern  Pacific  Company,  Oregon  Short  Line  Railroad,  Sumpter  Valley  Railway,  and 
Columbia  Southern  Railway  for  transportation;  to  W.  G.  McDonald  for  the  use  of  his  ferry  cable. on 
John  Day  River  as  a  gaging  station,  and  to  the  Deschutes  I  rrigation  and  Power  Company,  Bend,Orcg., 
for  voluntary  gage  readings. 

ITotf^in^on.- District  engineer,  T.  A.  Noble,  assisted  by  W.  J.  Llghtfoot,  W.  C.  Muldrow,and  others. 
Acknowledgments  and  thanks  are  due  to  the  many  owners  and  managers  of  irrigation  canals  in  Yakima 
River  Valley  for  assistance  and  information  furnished  in  the  prosecution  of  the  work  in  that  l«^ality. 

MVoraiiH/.— District  hydrographer,  M.  C.  llinderlider.rf  and  resident  hydrographer,  A.  J.  Parshall. 
Acknowledgments  are  due  for  annual  passes  over  all  their  lines  in  Wyoming  to  the  Union  Pacific;  Chi- 
cago, Burlington  and  Quincy;  Colorado  and  Southern;  Colorado  and  Wyoming;  and  Fremont 
Elkborn  and  Missouri  Valley  railroads. 

COLUMBIA  RIVER  DRAINAGE  BASIN. 
DESCIUPTION   OF   BASIX. 

Next  to  the  Colorado,  Columbia  River  drains  the  lai^est  area  of  all  the  rivers  in  the  arid 
region,  its  drainage  including  parts  of  Washington,  Oregon,  Idaho,  Montana,  and  a  large 
area  in  Canada.  No  extensive  observations  of  its  flow  have  been  made,  but  the  data 
obtained  indicate  that  its  discharge  is  much  greater  than  that  of  the  Colorado.  The  Colum- 
bia and  its  numerous  tributaries  are  of  great  importance,  offering  good  sites  for  water 
power  development  and  an  abundance  of  water  for  irrigation,  while  the  maii\  river  is  navi- 
gable for  a  considerable  distance. 

Columbia  River  for  most  of  its  length  in  Washington  and  Oregon  flows  through  a  deep 
c«nyon,  and  can  not  be  economically  diverted  for  irrigation  to  any  considerable  extent, 
though  there  is  one  point  at  Priest  Rapids  where  a  very  lai^  amount  of  power  can  be  eco- 
nomically developed  and  considerable  land  irrigated  by  gravity  and  a  water-power  pump- 
ing plant. 

The  tributaries  which  do  not  flow  through  deep  canyons  are  extensively  used  for  irriga- 
tion, and  afford  many  opportunities  for  the  installation  of  largo  water-power  plants  and 
extensive  irrigation  development  in  the  future. 

The  following  pages  give  the  results  of  data  collected  in  the  Columbia  River  drainage 
basin  during  1905. 

COLUMBIA  RIVER  NEAR  JULIA,  WASH. 

This  station  was  established  by  the  Reclamation  Service  March  1,  1905,  for  the  study 
of  the  regimen  of  rise  and  fall  of  Columbia  River,  and  was  discontinued  October  1,  1905. 
It  is  located  near  Koppen's  house,  at  Wahluke,  near  Julia,  Wash. 

The  channel  is  straight  for  4,000  feet  above  and  3.000  feet  below  the  station.  The  cur- 
rent is  sluggish.  Both  banks  are  high,  rocky,  clean,  and  not  liable  to  overflow  during  high 
water. 

The  gage  is  on  the  north  bank  of  the  river,  and  is  in  two  sections.  The  lower  is  an  iDclined 
staff,  graduated  to  read  direct  to  20  feet,  and  the  upper  is  a  vertical  staff',  graduated  from 
20  to  24  feet.  The  bench  mark  is  a  spike  nail  driven  into  the  base  log  at  the  southwest 
comer  of  the  observer's  house,  600  feet  northeast  of  the  gage;  elevation,  39.52  feet  above 
gage  datum.     The  gage  is  read  twice  each  day  by  Jennie  C.  Koppen. 


a  OflTice  of  supervising  engineer,  Boise,  Idaho. 

b  District  office  lor  1900  will  be  at  Huntley,  Mont.,  II.  M.  Morse,  hydrographer  in  charge. 
c  District  office  for  Oregon  and  Washington,  1906,  will  l)e  351  Washington  street,  Portland,  Greg., 
J.  C.  Stevens,  hydrographer  in  charge. 
4  Office  of  the  district  hydrographer,  Chamber  of  Commerce  Building,  Denver,  Colo. 
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COLUMBIA    RIVER    DRAINAGE    BASIN. 
Daihj  gage  height,  in  feet,  of  Columhia  River  near  Julia,  Wash.,  for  1905. 
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Day. 


Mar. 


1 1  2.0 

2 2.28 

3 1  2.22 

4 '  2.42 

5 ;  2.58 

fi '  2.7 

7 2.88 

8 3.0 

9 3.15 

10 !  3. 32 

11 3. 52 

12 1  3.8 

13 3.8 

14 1  3.88 

15 3. 9 

Ifl I  3. 98 

17 j  3.96 

18 1  3.98 

19 4.0 

20 1  4.12 

21 1  4.4 

22 1  4.45 

23 1  4.6 

24 j  4.7 

25 i  4.75 

26 1  4.7 

27 1  4.77 

28 '  4. 75 

29 I  4.8 

30 4. 8 

31 1  4. 77 


Apr. 


4.8 

4.78 

4.77 

4.7 

4.7 

4.65 

4.6 

4.65 

4.7 

4.7 

4.75 

4.75 

4.75 

4.82 

4.88 

4.92 

4.98 

5.0 

5.0 

5.08 

5.18 

5.35 

5.55 

5.9 

6.52 

6.78 

7.05 

7.42 


May. 

June. 

7.45 

12.2 

7.5 

12.52 

7.58 

13.12 

7.6 

13.7 

7.6 

14.05 

7.68 

14.08 

7.8 

14.88 

7.95 

15.15 

8.18 

15.55 

&48 

15.98 

8.7 

16.28 

9.0 

16.48 

9.0 

16. 55 

9.1 

16.  72 

9.2 

16.85 

9.35 

16.9 

9.48 

16.75 

9.68 

16.4 

9.92 

16.28 

10.1 

16.15 

10.08 

15.85 

10.12 

15.65 

10.35 

15.48 

10.42 

15.4 

10.5 

15.32 

10.75 

15.22 

10.92 

15.1 

11.2 

14.8 

11.48 

14.68 

11.75 

14.5 

n.»5 

July. 

14.3 

14.12 

14.0 

13.92 

13.88 

13.82 

13.72 

13.55 

13.4 

13.3 

13.25 

13.2 

13.15 

13.1 

13.02 

12.92 

12.88 

12.78 

12.68 

12.5 

12.25 

12.12 

11.98 

11.92 

11.88 

11.78 

11.78 

11.73 

11.75 

11.75 

11.75 


Aug. 

Sept. 

11.75 

7.62 

11.7 

7.4 

11.62 

7.22 

11.52 

7.12 

11.45 

6.95 

11.45 

6.78 

11.4 

6.62 

11.35 

6.5 

11.3 

6.38 

11.25 

6.35 

11.2 

6.28 

11.15 

6.18 

11.0 

6.15 

11.98 

6.15 

10.88 

6.13 

10.88 

6.08 

10.78 

6.0 

10.62 

5.98 

10.45 
10.15 
9.9 
9.65 
9.45 
9.2 
8.98 
8.68 
8.45 
8.25 
8.05 
7.85 
7.73 


5.88 

5.82 

5.75 

5.75 

5.7 

5.65 

5.65 

5.65 

5.68 

5.78 

5.95 

6.12 


COLUMBIA   RIVER  NEAR  PASCO,  WASH. 

This  station  was  established  October  L5,  1904,  by  C.  B.  Cox.  It  is  located  at  the  bridge 
of  the  Northern  Pacific  Railway  L2  miles  from  Pasco,  Wash. 

The  channel  is  curved  for  about  800  feet  al)ove  and  straight  for  about  one-fourth  mile 
below  the  station.  The  water  alx)ve  the  station  is  smooth.  It  becomes  swift  and  rough 
on  the  west  side  of  the  channel  600  feet  below  the  station.  Both  banks  overflow  during 
high  water.  The  bed  of  the  stream  is  composed  of  bowlders,  and  is  fairly  permanent. 
There  is  one  channel  at  high  and  two  at  very  low  stages.  The  piers  of  the  bridge,  a  bar 
600  feet  below  the  station,  and  the  movements  ot  the  boat  affect  the  measurements. 

Discharge  measuiements  are  made  by  means  of  a  boat  held  from  the  bridge  by  a  one- 
fourth  inch  rope  cable  400  feet  long.  The  meter  is  lowered  2  feet  above  the  bow  of  the 
lx>at,  over  a  roller  on  a  projecting  plank,  and  is  controlled  by  a  windlass.  The  initial  point 
for  soundings  is  400  feet  below  the  railway  bridge,  opposite  the  center  of  the  east  pier. 

A  staff  gage  in  two  sections,  graduated  to  feet  and  tenths,  is  bolted  vertically  to  the 
third  pier  from  the  east  end  of  the  bridge.  The  lower  section  is  graduated  from  zero  to  10 
feet.  The  upper  section  is  graduated  from  zero  to  20  feet,  with  its  zero  at  the  10-foot 
mark  of  the  lower  section.  Gage  readings  have  been  reduced  to  the  zero  of  the  lower 
section.  The  gage  is  read  once  each  day  by  VV.  B.  Sloan.  A  United  States  Geological 
Survey  standard  aluminum  bench-mark  tablet  marked  "350"  is  placed  on  the  south  side 
of  the  first  pier  from  the  east  end  ot  the  bridge;  elevation,  349.78  feet  above  sea  level  and 
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42.03  feet  above  gage  datura.     A  United  States  Coast  and  Geodetic  Survey  brass  bench- 
mark tablet  on  the  same  pier  has  an  elevation  of  44.51  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  heights  and  discharge  data,  is  contained  id  Water- 
Supply  Paper  No.  135  of  the  United  States  Geological  Survey,  pages  24-25. 

DaUy  gage  height,  in  feet,  of  Columbia  River  near  Pasco,  Wash.,  for  1905. 


Day. 


1.. 

2., 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11., 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21., 
22., 
23. 
24., 
25. 
26. 
27. 
28. 
29., 
30. 
31. 


Jan.      Feb.  i  Mar. 


7.7 

7.8 
7.8 
7.8 
7.7 


}  7.0 
.'  7.0 
.'       7.5 

;i  ;;.; 

7.3 
.  7.2 
7. 1 
7.0 
0.9 
6.8 
0.9 
7.0 
7.0 
7.1 
7.1 
7.2 
7.3 
7.5 
7.7 
7.7 
7.7 
7.8 
7.7 


7.6  j  7.9 
7.4  ]  8.0 
7.3  I  8.1 

7.3  '  8.4 
7.2  j  8.7 

7.2  9.0 
7.0  9.2 
6.8  j  9.3 

6.8  9.5 

6.9  j  9.6 
7.0  I  9.8 

6.7  j  10.0 

6.4  10.2 

6.5  1  10.2 

6. 3  10. 2 
6.2  I  10.3 

6.4  j  10.2 

6.5  I  10.2 
0.0  10.4 
0.7  10.5 
6.7  10.6 
0. 8  10. 7 
7.2  10.8 
7.4  10.8 

7.4  '  10.9 

7.5  i  10.9 

7.7  I  11.0 

7.8  1  11. 0 
....t  ll.O 
....'  11.0 
....'  10.9 


Apr. 
10.9 

May. 

June. 

July. 
20.5 

Aug. 

Sept. 

Oct. 

'  Nov. 
j     10.4 

D«. 

14.1 

18.8 

10.9 

12.7 

11.2 

8.9 

10.9 

13.9 

19.4 

20.3 

16.9 

12.5 

11.3 

10.3  , 

8.9 

10.8 

13.8 

20.0 

20.1 

16.9 

12.3 

11.3 

10.2 

vV9 

10.8 

13.9 

20.7 

20.0 

16.8 

12.2 

11.5 

10.1 

8.8 

10.7 

13.9 

21.2 

19.8 

16.7 

12.0 

11.8 

10.0  \ 

8.7 

10.6 

14.0 

21.6 

19.6 

16.6 

11.9 

11.9 

10.0 

8.7 

10.5 

14.0 

21.9 

19.4 

16.6 

11.7 

12.1 

9.9 

8.6 

10.5 

14.0 

22.1 

19.2 

16.6 

11.6 

12.2 

9.8 

8.6 

10.7 

14.2 

22.4 

19.1 

16.6 

11.3 

12.3 

9.7 

S.« 

10.8 

14.7 

22.8 

19.1 

16.5 

11.3 

12.4 

9.6 

8L6 

11.0 

15.3 

23.0 

19.0 

16.4 

11.2 

12.3 

9.5 

8.5 

10.9 

15.5 

23.2 

19.0 

16.3 

11.2 

12.1 

9.^ 

8.4 

10.9 

15.6 

2:J.3 

18.9 

16.2 

11.2 

12.1 

9.5 

8.3 

10.9 

15.6 

23.4 

18.9 

16.1 

11.1 

12.0 

9.4 

8.2 

10.9 

15.6 

23.4 

18.9 

10.0 

11.1 

11.9 

9.3 

8-2 

10.9 

15.6 

23.3 

18.5 

15.9 

11.0 

11.8 

9.2 

8.2 

10.9 

15.6 

23.0 

18.4 

15.8 

11.0 

11.7 

9.2 

8.1 

11.0 

15.8 

22.9 

18.2 

l.i.7 

10.9 

11.5 

9.1 

8-1 

11.1 

16.1 

22.6 

18.1 

15.6 

10.9 

11.3 

9.1  1 

S.1 

11.2 

16.3 

22.4 

18.0 

15.1 

10.9 

11.1 

9.0 

8.1 

11.4 

16.6 

22.2 

17.9 

15.0 

10.8 

11.2 

9.0 

8.0 

11.7 

16.8 

22.0 

17.5 

14.9 

10.8 

11.1 

9.0 

8.0 

12.0 

16.9 

22.8 

17.3 

14.6 

10.7 

11.0 

9.0 

8.0 

12. 3 

16.9 

21.0 

17.1 

14.3 

10.6 

10.9 

9.0 

7.9 

12.0 

16.9 

21.5 

17.0 

13.9 

10.6 

10.7 

9.0 

7.9 

13.2 

16.9 

21.4 

16.9 

13.8 

10.5 

10.7 

8.9 

7.8 

13.  S 

16.9 

21.3 

16.9 

13.6 

10.7 

10.7 

8.9  1 

7.8 

14.3 

17.0 

21.0 

16.9 

13.4 

10.8 

10.8 

8.9  , 

7.8 

14.4 

17.5 

20.8 

16.9 

13.2 

10.9 

10.8 

8.9  1 

7.8 

14.3 

17.9 

20.7 

16.9 

13.0 

10.9 

10.7 

8.9 

7.7 

18.3 

16.9 

12.9 

10.6 

t 

7.7 

N^TE.— No  lee  record. 


CLARK  FORK  DRAINAGE  BASIN. 


DE.SC  RII»TION  OF  BASIN. 


Clark  Fork  of  the  Columbia  has  its  source  in  Silverbow  County,  Mont.,  and  flows  north- 
ward until  it  receivers  the  waters  of  Little  Blat^'kfoot  River,  when  it  takes  a  more  northwest- 
erly course.  The  name  Mi.s.soula  is  usually  applied  to  that  portion  of  the  river  between  the 
junction  of  Big  Blackfoot  and  Hellgale  rivers  and  the  mouth  of  Flathead  River.  From 
that  point  to  its  junction  with  Columbia  River  it  is  called  Clark  Fork  of  the  Columbia. 

The  source  of  Bitterroot  River  is  in  the  high  mountains  which  form  the  boundaiy  line 
IxUwoen  Montana  and  Idaho.  It  flows  in  a  northerly  direction,  entering  Missoula  River  a 
short  distance  l)elow  the  city  of  Mis.soula.  The  tributaries  on  the  east  side  drain  compara- 
tively low  hills  and  contribute  little  to  the  supply  of  the  river.  The  west-side  branches,  on 
the  contrary,  arc  numerous,  draining  a  precipitous  and  heavily  wooded  area.  Their  dis- 
charge is  regulaled  by  many  small  lakes,  fed  by  banks  of  snow,  which  continue  far  into 
summer  before  disappearing  altogether.  From  Hamilton  to  Missoula,  a  distance  of  48 
miles,  the  fall  of  the  river  is  350  feet,  or  7.3  feet  to  the  mile. 
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CLARK  FORK«  AT  PRIKST  RIVKR,  IDAHO. 

This  station  was  established  in  June,  1903,  by  T.  /..  Noble,  and  was  discontinued  April 
30,  1905.  It  is  located  on  the  right  bank  of  the  river,  about  1,000  feet  wast  of  Priest  River 
railroad  station. 

The  channel  is  straight  for  about  2,000  feet  above  and  below  the  station.  The  right  bank 
is  high,  covered  with  underbrush,  and  not  subject  to  overflow.  The  left  bank  is  low, 
cleared,  and  liable  to  overflow.  From  the  top  of  the  left  bank  there  Ls  an  upward  slope  of 
about  10  per  cent.  The  water  flows  in  one  channel,  and  the  bed  of  the  stream  is  composed 
of  sand,  with  occasional  bowldf>rs. 

Discharge  measurements  were  made  from  a  ferry  cable,  which  is  at  a  right  angle  to  the 
stream.  The  initial  point  for  soundings  is  a  stake  on  the  left  bank  of  the  stream  and  Ihe 
west  side  of  the  driveway.  Its  elevation  is  2,062.11  feet  above  sea  level.  On  the  right 
bank,  1,020  feet  from  the  initial  point,  is  another  stake,  with  a  tack  in  its  head.  Its  eleva- 
tion above  sea  level  is  2,076.31  feet. 

,  A  wire  gage  is  fastened  to  the  railing  of  the  platform,  which  is  built  between  four  trees. 
The  bench  marks  are  as  follows:  (1)  A  United  States  Geological  Survey  bench  mark  south 
of  Priest  River  station,  at  the  northeast  corner  of  the  hotel,  from  whicli  all  elevations  were 
obtained;  elevation,  2,077.00  feet;  (2)  a  bench  mark  under  the  gage-board  platform;  eleva- 
tion, 2,066.19  feet;  (3)  a  bench  mark  on -a  stump  near  the  gage;  elevation,  2,073.02  feet. 
Elevations  refer  to  sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp.  399-400;  135,  pp.  40-41. 

Discharge:  100,  p.  400;  135,  p.  41. 

Discharge,  monthly:  135,  p.  43. 

Gage  heights:  100,  pp.  400-401;  l.^'>,  pp.  41-42. 

Rating  table:  135,  p.  42. 

Discharge  meamiremerUs  of  Clerk  Fork  at  Priest  River  ^  Idaho,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

January  19 

February  3  o... 

Laurgaard  and  Costoel 

Feet. 

715 
704 

Square 
feet. 

3,896 

3,498 

Feet  per 
necond. 

2.02 

1.65 

Feet. 
42.52 

Second- 
feet. 

7  SiFA 

C.  Costeel 

41.85  1          .'>.419 

fl  Ice  conditions. 
DaUy  gage  height,  infect,  of  Clark  Fork  at  Priest  River,  Idaho,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr.    1 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

42.68 

42.67 

42.72 

42.68 

42.7 

42.60 

42.8 

42.71 

42.62 

42.62 

42.54 

41.59 

41.12 

41.24 

42.04 

42.32 

42.15 

41.3 

41.85 

42.22 

42.34 

42.4 

42.49 

42.45 

42.5 

42.75 

41.60 

42.0 

42.12 

42.29 

42.28 

42.3 

42.72 

42.78 

42.8 

42.88 

42.9 

42.92 

43.0 

43.05 

43.09 

43.19 

43.35 

43.39 

43.  ?2 

43.15 

43.19 

43.19 

43.78; 

43.75  j 

43.74 

43.8 

43.75 

43.69 

43.68 

43.68 

43.77 

43.7 

43.71 

43.77 

43.9 

43.85 

43.85 

43.89  1 

17 

42.42 

42.5 

42.52 

42.55 

42.57 

42.59 

42.6 

42.62 

42.^ 

42.62 

42.68 

42.7 

42.73 

42.71 

42.8 

42.31 

42.3 

42.29 

42.32 

42.41 

42.42 

42.48 

42.52 

42.55 

42.6 

42.64 

42.69 

43.2 

43.28 

43.31 

43.33 

43.35 

43.45 

43.5 

43.52 

43.6 

43.55 

43.63 

43.7 

43.71 

43.73 

43.77 

43.9 

2 

18 

43.9 

3 

19 

43.92 

4 

20 

43.92 

5 

21 

43.95 

6 

22 

44.01 

7 

23 

44.1 

8 

24 

44.19 

9 

25 

44. 35 

10 

26 

44.27 

U 

27 

44.55 

12 

28 

44.75 

13               

29 

44.9 

14      

30 

45.01 

15 

31 

16 

a  Formerly  called  Pend  Oreille  River. 


Note.— No  loe  record. 
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Station  rating  table  for  Clark  Fork  at  PrieM  River,  Idaho,  from  June  26, 190S,  io  April  30, 1905. 


Gage 
height. 


Feet. 
41.10 
41.20 
41.30 
41.40 
41.50 
41.60 
41.70 
41.80 
41.90 
42.00 
42.10 


Discharge. 


Gage 
height. 


II 

Second-feet} 

Feet. 

5,680      1 

42.20 

5,770    ! 

42.30 

5,865    |l 

42.40 

5,960    j 

42.50 

6,0K 

42.60 

6,150    1 

42.70 

6,250    . 

42.80 

6,350.   , 

42.90 

6,450    ^ 

43.00 

6,550    l! 

43.10 

6,770    , 

Discharge. 

i     Gage 
height. 

\ 

1      Feet. 

Discharge. 
Second-feet. \ 

Gage 
height. 

Feet. 

Discharge. 

Second-feet. 

Second-feet. 

6,990 

4a  20 

9,740 

44.20 

13,470 

7,220 

43.30 

10,070 

44.30 

13,f&0 

7,460 

43.40 

10,410    ' 

44  40 

14,320 

7,700 

4a50 

10,750 

44.50 

14,780 

7,960 

43.60 

11,110 

44.60 

15,200 

8,230 

43.70 

11,480 

44.70 

15,650 

8,510 

43.80 

11,860    i 

44.80 

16,110 

8,810 

4a  90 

12,250    ' 

44.90 

16,570 

9,110 

44.00 

12,650 

45.00 

17,050 

9,420 

44.10 

13,050    ! 
1 

45.96 

21,530 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
ine>a8urenient8  made  during  1903-1905.    It  is  well  defined  alx>ve  gage  height  42.5  fit't. 

Estimated  monthly  discharge  of  Clark  Fork  at  Priest  River,  Idaho,  for  1905. 


Month. 


January. . 
February 

March 

April 


Discharge  in  second 

-feet. 

ToUl  in 

Maximum.* 

Minimum. 

Me^n. 

acre-feet. 

8,510 

5,698 

7,791 

479,000 

8.370 

5,865 

7,316 

406.300 

11,750 

8,286 

10,030 

616,700 

17,100 

11,400 

12,700 

755,700 

MISSOl  I.A  RIVER  AT  MISSOULA,  MONT. 

This  station  was  established  July  10,  1898,  at  Higgins  Avenue  Bridge,  Missoula,  Mont. 
Because  of  fluctuations  in  the  water  surface,  the  station  was  removed  May  27,  1899,  to  the 
bridge  of  the  Bitterroot  Valley  division  of  the  Northern  Pacific  Railway,  about  one-half 
mile  downstream. 

Both  banks  are  high  at  this  point.  The  water  is  deep  and  the  current  exceedingly  swift 
during  high  water.  At  lower  stages  it  is  comparatively  sluggish.  The  stream  bed  is  prob- 
ably shifting. 

Ordinarily  there  is  but  one  channel,  broken  only  by  two  large  crib  piers,  but  in  time  of 
flood  some  water  passes  through  a  slough  600  feet  south  of  the  bridge.  The  channel  is  con- 
8ideral)ly  obstructed  by  rip  rap  and  remains  of  old  cribs  and  piers. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  railway  bridge.  The 
initial  point  for  soundings  is  at  the  right  end  over  the  northwest  abutment,  opposite  the 
center  of  the  first  angle  block  of  the  truss. 

A  standard  chain  gage  is  attached  to  a  horizontal  timber  bolted  to  a  cottonwood  tree  on 
the  right  bank  400  feet  above  the  bridge;  length  of  chain,  21.94  feet.  During  1905  the  gage 
was  read  twic«  each  day  by  Thomas  E.  Wcstby.  The  bench  mark  is  a  United  States  Geo- 
logical Survey  standard  iron  post  on  the  north  side  of  Front  street,  about  200  feet  west  of 
McCormick  street;  elevation,  3,194.64  feet  above  sea  level  (Missoula  datum)  and  32.46 
feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  20,  iv,  pp  490-4«l;  21.  iv,  p  418;  WS  28.  pp  156-157;  38.  pp  364-3G5;  51.  p  432,  66.  p 
131;  8.5.  p  199;  100.  p  403;  13o,  pp  2S-29. 

Discharge:  WS  28,  p  169;  38.  p  3G5;  51,  p  432,  CC,  p  131;  85.  p  199;  100,  p  403;  135,  p  29. 

Discharge,  monthly:  Ann  20,  iv,  p  491;  21.  iv,  p  418;  22.  iv.  p  435;  W8  75.  p  198,  85,  p  201,  100.  p  405; 
136,  p  31. 
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Discharge,  yearly:  Ann  20,  iv,  p  63. 

Gage  heights:  W8  28.  p  163;  38.  pp  366-367;  51.  p  433;  66.  p  131;  85.  p  200;  100,  p  404;  135,  p  30. 

Ilydrographs:  Ann  21,  iv,  p  419;  22,  iv,  p  435;  WS  75.  p  199. 

Rating  tables:  W8  28,  p  170;  39,  p  i54;    52.  p  522;  66,  p  177;  85,  p  200;  100.  p  405;  135,  p  31. 

Discharge  measuremenis  of  Missoula  River  at  Missoula,  Mont.,  in  1905. 
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Date. 


April  17 

Mays 

May  22 

June  16 

July  10 

August  11... 
Septembers. 

October  3 

October  24. . . 


Hydrographer. 


L.  R.  Stockman . , 
J.  H.  Sloan 

do 

do 

do 

do 

do 

do 

Morse  and  Sloan . 


Width. 

A  rea  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

163 

757 

1.74 

3.16 

169 

860 

2.a5 

3.50 

184 

1,015 

3.89 

4.66 

283 

1,236 

4.06 

5.44 

170 

918 

2.52 

4.00 

163 

778 

1.52 

3.00 

158 

665 

1.34 

2.56 

154 

673 

i.a5 

2.67 

164 

764 

1.6.'> 

2.96 

Dis- 
charge. 

Second- 
feet. 

1,320 

1,766 

3,9.W 

5,016 

2,310 

1.181 

888 

907 

1,221 


DaUy  gage  heigfU,  in  feet,  of  Missoula  River  at  Missoula,  Mont.,  for  1905. 

June, 


Day. 

Jan. 

Feb. 

2.65 
2.65 
2.65 

1 

2 

3 

4 

2.65 

5 

2.7    1 

6 

2.85 

7. 

2.75 

2.92 

8 

3.0 
a  02 

ao5 

ai 

ai 

aa5 

aa5 

9 

10 

11 

12 



13 

14 

3.8 

15 

ao5 

16  .       .     . 

ai 

17 

ai 

18 

ai 

10 

3.15 

20              

a25 

21 

22 

2:i 

24 

3.6 


a  2 
a  3 
a  38 
a  52 
a  6 
a  75 

4.0 

a92 

16                     .    . 

3.3 
3.2 
3.25 

a2 

3.28 

as 

_7 

28 

20 

30 

31 

Apr.     May. 


ai 
ai 
ai 
ai 
a  05 
ao8 
a  15 
a2 
a2 
a2 
a  12 
ai 
a  18 
a  25 
a2 
a  12 
ai 
a  15 
a  18 
a32 
a  3 
as 
a  35 
a  42 
as 
a  58 
a  6 
a  58 
as 
as 


as 

as 

as 

a45 

a45 

aa5 

ass 

a  42 

as 

4.1 
4.05 

4.m 

4.0 

a  95 
a  95 
a9 

4.0 

4.22 

4.38 

4.5 

4.6 

4.78 

4.7 

4.68 

4.48 

4.38 

4.4 

4.42 

4.5 

4.5 

4.98 


July. 


5.3 

5.48 

5.72 

5.75 

5.8 

.5.92 

6.16 

6.45 

6.4 

6.35 

6.  18 

6.ft5 

5.  95 

5. 95 

5.7 

5.48 

4.92 

5.12 

4.92 

4.8 

4.7 

4. 52 

4.75 

4.98 

.5.05 

5.05 

6.68  I 

5.  ."iS 

5.38 

5.2 


5.02 

4.95 

4.9 

4.78 

4.7 

4.  55 

4.  a5 

4.22 
4.12 
4.05 
a  98 
a  85 

as 

a  7 

a  62 

ass 

as 

as 

as 

a42 

ass 

a32 

a28 

a2s 

a  22 

a2 

a28 

ass 

ass 

a6s 

a42 


Aug.     S<>pt.  I   Oct.  :  Nov. 


a  38 

as 

as 

as 

a  25 

a2 

a  12 

a  08 

a  02 

ao 

ao 

2.95 

2.9 

2.88 

2.85 

2.85 

2.9 

2.95 

2.88 

2.82 

2.8 

2.78 

2.62 

2.65 

2.a5 

2.65 

2.65 

2.65 

2.65 

2.65 

2.6 


2.  .58 

2.55 

2.  .55 

2.55 

2. 65 

2.52 

2.45 

2.45 

2.42 

2.55 

2.  .5.5 

2.  .55 

2.52 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.S 

2.65 

2.66 

2.66 

2.5 

2.5 

2.5 

2.52 

2.6 

2.6 

2.65 


2.65 

2.65 

2.75 

2.75 

2.75 

2.7 

2.7 

2.75 

2.82 

2.8 

2.8 

2.8 

2.8 

2.75 

2.8 

2.8 

2.8 

2.85 

2.85 

2.85 

2.9 

2.95 


ai 

a  OS 

ao 
ao 

2.95 
2.88 


Nov. 

Dec. 

2.78 

2.9 

ao 

2.ft5 

2.96 

2.95 

2.95 

2.95 

2.98 

2.95 

ao 

2.92 

ao 

2.9 

ao 

2.92 

2.98 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

2.96 

2.95 

2.95 

2.9 

2.ft5 

2.85 

2.95 

2.85 

2.95 

2.85 

2.96 

2.85 

2.98 

2.9 

ao 

2.96 

ao 

2.96 

ao 

2.95 

ao 

2.9.5 

ao 

2.95 

ai 

2.95 

ai 

2.92 

ai 

2.9 

ai 

2.85 

ai 

2.7 

a  15 

a  15 

Note.— River  frozen  during  January  and  February,  March  12-13,  and  November  24  to  December 
31;  readings  are  to  top  of  ice. 
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STREAM    MEASUREMENTS    IN    1905,    PART    XIV. 


Station  rating  table  for  Missoula  River  at  Missoula,  Mont.,  from  January  1  to  December  31, 

1905. 


fJacf 
heiKht. 

DiwrliarRe. 
Second-feet. 

r.aeo 
hoiRht. 

Feet. 

Discharge. 
Second-feet. 

he'ight. 
Feet. 

Discharge. 
Second- feet. 

Feet. 

DiachArge. 

Second-feet. 

2.40 

735 

3.30 

1,485    ' 

4.20 

2,570 

'        5.00 

4,050 

2.50 

800 

3.40 

1,500 

4.30 

2,720 

5.20 

4,510 

2.60 

870 

3.50 

1,700 

4.40 

2,880 

1        ^« 

5,000 

2.70 

945 

3.60 

1,810 

4.50 

3,050 

5.60 

5,530 

2.80 

1,025 

1     a  70 

1,930 

4.60 

3,230 

5.80 

6.100 

2.90 

1,110 

'      3.80 

2,050 

4  70 

3,420 

6.00 

6,710 

3.00 

1,200 

1      3.90 

2,170 

4.80 

3,620 

6.20 

7,370 

3.10 

1,290 

'       4.00 

2,300 

4.90 

3,830 

6.40 

8,110 

3.20 

1,385 

1      4.10 

2,430 

Tho  abovo  table  is  applicable  only  for  opcn-channi'l  conditions.    It  is  baaed  on  15  dischatige  m^surp- 
ments  made  during  1904-5.     It  is  fairly  well  deflned  throughout. 

Estimated  monthly  (Hjtcharge  of  Missoula  River  at  Missoula f  Mont.,  for  1905. 
[Drainage  area,  5.960  square  miles.] 


Month. 


March  1-U.  14-31. 

April 

May... 

.Tune 

July 

August. ., 

Septeiubcr 

October 

Nov<'rn}>cr  \-Zi. . . 

The  y>criod . 


Discharge  in  spcond-feet. 
Maximum 


1,930 
1.810 
4,00(i 
8.310 
4,096 
1.569 
908 
1,290 
1.200 


Minimum. 


1,218 

1.245 

1,538 

3,086 

1,385 

870 

748 

90S 

1,009 


Mean. 


1,427 
1.442 
2,407 
5,«» 
2,  IS! 
1,132 
819 

uoeo 

1,140 


Total  In 
acre^foet. 


82.080 
85,800 
153.500 
32.1,000 
134,200 
60.600 
48,730 
ft5,730 
52.000 


1,015,000 


Run-off. 


Second-feet 
mS 


per  square 
nlle. 


0.239 
.2e 
.419 
.011 
.366 
.190 

.m 

.179 
.191 


Deptbin 
indM. 


.m 

.211 

.iss 
a* 

.U3 


Note.— No  estimate  for  ice  period. 
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BIG  BL.ACKP6OT  RIVER  N:EAR  BONNER,  MONT. 

This  station  was  established  in  July,  1898.  It  is  situated  a  short  distance  above  the  junc- 
tion of  Big  Blackfoot  with  Hellgate  River,  at  the  county  highway  bridge,  one-half  mile  west 
of  Bonner  and  6  miles  east  of  Missoula.  The  station  was  abandoned  October  31,  1905, 
because  of  a  dam  which  was  being  erected  in  Hellgate  River  just  below  the  mouth  of  the 
Big  Blackfoot. 

The  power  dam  of  the  Big  Blackfoot  Milling  Company,  about  1,000  yards  above  the  sta- 
tion, interferes  with  the  natural  flow  of  the  water,  the  opening  and  closing  of  the  gates  caus- 
ing abrupt  changes  in  river  height.  The  channel  at  the  station  is  straight  for  some  distance. 
Both  banks  are  high  and  rocky  and  are  covered  with  brush  and  trees.  Neither  bank  is 
subject  to  overflow.  The  bed  of  the  stream  is  rocky  and  covered  with  cobble  and  bowlders. 
It  is  not  liable  to  change.  The  depth  of  the  water  varies  from  4  to  10  feet.  The  current  is 
very  swift  and  a  stay  line  is  necessary  for  the  meter  at  all  but  the  lowest  stages. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge,  the  initial  point  for 
soundings  being  at  the  left  bank. 

A  standard  chain  gage  is  attached  to  the  downstream  guard  rail  of  the  bridge ;  length  of 
chain,  20.68  feet.  During  1905  the  gage  was  read  twice  each  day  by  Charles  Anderson. 
Bench  marks  were  established  as  follows:  (1)  A  temporary  bench  mark  of  the  topographic 
division  of  the  United  States  Geological  Survey,  consisting  of  a  cross  cut  in  the  northeast 
comer  of  the  top  of  the  northeast  abutment  of  the  Northern  Pacific  Railway  bridge  near 
Bonner;  elevation,  3,290.30  feet  above  sea  level.  (2)  A  standard  United  States  Geological 
Survey  iron  post  located  in  front  of  John  McCormick's  house  just  east  of  the  highway 
bridge ;  elevation,  3,246.04  feet  above  sea  level.  The  zero  of  the  gage  is  3,230.70  feet  above 
sea  level.     All  elevations  refer  to  the  Missoula  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS=Water-Supply  Paper): 

Description:  Ann  20,  Iv,  p  491;  W8  28.  pp  155-156;    38,  p  362;  51.  p  430;  66.  p  130;  100,  pp  410-411;  135, 
p32. 
Discharge:  WS  28.  p  168;  38.  p  362;  51.  p  430;  66,  p  130;  85,  p  216;  100.  p  411;  135.  p  33. 
Discharge,  monthly:  Ann  20,  iv,  p  491;  21.  iv,  p  416;  22,  iv,  p  433;  W8  75.  p  198;  100.  p  413;  135,  p  34. 
Discharge,  yearly:  Ann  20,  iv,  p  62. 

Gage  heights:  WS  28,  p  163;  38,  p  363;  51,  p  431;  66,  p  130;  100.  pp  411-412;  135.  p  33. 
Hydrographs:  Ann  21,  iv,  p  416;  22,  iv,  p  434. 
Rating  tables:  WS  28,  p  170;  39,  p  454;  52,  p  522;  66,  p  177;  100.  p  412;  135.  p  34. 

Discharge  measurements  of  Big  Blackfoot  River  near  Bonner,  Mont.,  in  1905, 


Date. 


April  17 

Mays 

May  22 

June  16 

July  10 

August  10... 
Septembers. 

October  3 

October  24... 


Ilydrographer. 


L.  R.  Stockman.. 

J.  n.  Sloan 

do 

do 

do 

do 

do 

do 

Morse  and  Sloan . 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Oage 
height. 

Feet. 

Dis- 
charge. 

Feet. 

T" 

Second- 
feet. 

120 

428 

1.14 

0.30 

486 

120 

44.5 

1.55 

.46 

690 

127 

614 

3.15 

2.04 

1,936 

133 

677 

4.07 

2.80 

2,754 

125 

565 

2.26 

1.32 

1,278 

121 

460 

1.46 

.60 

673 

119 

405 

1.06 

.36 

432 

119 

405 

1.08 

.35 

438 

118 

415 

1.02 

.21 

425 
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20  STREAM   MEASUREMENTS   IN    1905,  PART    XIV. 

Daily  gage  height ^  infeei^  of  Big  Blachfoot  River  near  Bonner  j  Mont. ^  for  1905. 


Day. 

Jan. 

0.75 
.6 
.45 
.4 
.25 
.3 
.45 
.6 

1.2 
.75 
.7 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

2.3 

1.95 

1.85 

2.2 

2.1 

2.2 

2.1 

2.2 

2.4 

2.35 

2.35 

2.05 

2.5 

2.6 

2.8 

2.6 

2.65 

2.4 

2.3 

2.35 

2.16 

2.25 

2.05 

1.6 

1.4 

1.45 

1.3 

1.3 



1.0 
.7 
.65 
.45 
.45 
.45 
.35 
.35 
.3 
.35 
.25 
.05 
.2 
.25 
.25 
.2 
.26 
.    .25 
.2 
.3 
.35 
.3 
.25 
.2 
.2 
.25 
.25 
.25 
.25 
.2 
.2 
1 

0.2 
.2 
.25 
.25 
.16 
.2 
.25 

.25 

.26 

.26 

.25 

.2 

.25 

.2 

.22 

.3 

.25 

.3 

.3 

.3 

.3 

.35 

.4 

.6 

.65 

.75 

.7 

.7 

0.7 

.8 

.75 

.8 

.7 

.7 

.76 

.8 
1.0 
1.35 
1.3 
1.3 
1.3 
1.25 
1.2 
1.2 
1.2 
1.46 
1.65 
1.76 
1.85 
2.0 
1.85 
1.75 
1.65 
1.7 
..V 
1.75 
1.86 
2.2 
2.5 

2.8 

3.05 

3.25 

3.4 

3.56 

3.86 

3.8 

3.76 

3.86 

3.76 

3.6 

3.S 

3.35 

3.25 

3.0 

2.8 

2.6 

2.5 

2.4 

2.25 

2.1 

2.1 

2.2 

2.2 

2.1 

2.15 

2.25 

2.15 

2.05 

1.9 

1.0 

1.8 

1.8 

1.7 

1.6 

1.55 

1.6 

1.4 

1.36 

1.3 

1.25 

1.2 

1.15 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.8 

.8 

.8 

.8 

.8 

!  :f 

.8 
.8 

0.7 
.75 

..75 
.7 
.7 
.7 
.66 
.6 
.6 
.6 
.6 
.6 
.5 
.6 
.6 
.6 
.5 
.6 
.5 
.5 
.4 
.4 
.4 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 

0.3 
.25 
.25 
.3 
.25 

-.1 
.15 
.15 
.15 
.2 
.25 
.25 
.15 
.2 
.2 
.25 
.2 
.15 
.15 
.15 
.15 
.2 
.35 
.3 
.35 
.3 
.4 

0.3 

2 

.4 

3 

.35 

4 

-3 

5 

.25 

G 

.3 

7              .... 

.3 

8 

.25 

9 

.£ 

10 

.3 

11       

.4 

12 

.4 

13 

.3 

14 

.4 

15 

.35 

16 

.45 

17 

.35 

18 

.5 

19 

.4 

20 

.45 

21 

.4 

22 1.       . 

.15 

1 
23 

.3 

24 

.4 

25          .              .        '  - 

.4 

26 

.55 

.4 

.3 

.15 

.2 

.4 

.ZS 

27 

.3 

28 

.3a 

29 

.25 

30      .            .... 

.2> 

31 

-^ 

Note.— River  frozen  January 
station  during  Fel)ruary. 


12-25,  also  February  1-28.    Readings  to  top  of  ice.    Ice  gorge  belov 


Station  rating  table  for  Big  Blackfoot  River  near  Bonner j  Mont.,  from  January  1  to  October 

SI,  1906. 


Gage 
height. 

Feet. 

Discharge. ' 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. ' 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet, 

0.10 

340 

1.10 

1,030 

2.10 

1,970    1 

3.10 

3,150 

0.20 

390 

1.20 

1,120 

2.20 

2.080 

3.20 

3,290 

0.30 

440    1 

1.30 

1,210 

2.30 

2,190 

3.30 

3,430 

0.40 

500 

1.40 

1,300 

2.40 

2.300 

3.40 

3.590 

0.50 

ri6o 

1.50 

1,390 

2.50 

2,420 

3.50 

3,750 

0.60 

630    1 

1.60 

1.480 

'        2.G0 

2.540 

3.  GO 

3.910 

0.70 

700 

1.70 

1,570 

2.70 

2,660 

3.70 

4.000 

0.80 

770 

1.80 

1,660 

2.80 

2.780    1 

3.80 

4,270 

0.90 

850 

1.90 

1,760 

2.90 

2,900    1 

3.90 

4.450 

1.00 

940 

2.00 

1,860 

,        3.00 

3,020 

4.00 

4.630  ; 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  17  discharge 
measurements  made  during  1904-1905,  and  is  fairly  well  defined  throughout. 
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Estimated  monthly  discharge  of  Big  BlacJefoot  River  near  Banner ,  Mont.ffor  1906. 
[Draiiuign  area,  2,465  square  miles.] 


Month 


Discharge  in  second-feet 
Maximum 


January  1-11,27-31. 

March 

April 

May 

June 

July 

August 

8epteml)er 

October 


The  period . 


1,120 

940 

735 

2,420 

4,360 

1,760 

735 

500 

560 


Minimum. 


365 
320 
365 
700 
1,760 
770 
440 
340 
365 


Mean. 


572 

450 

463 

1,294 

2,936 

1,079 

565 

407 

465 


ToUl  in 
acPB-feet. 


18,150 
28,220 
27,  ,550 
79,560 
174,700 
66,350 
34,740 
24,220 
28,500 


Run-off. 


Second-fwt 

r  sou 

mile. 


per  square 
nil( 


0.232 
.186 
.188 
.525 

1.19 
.437 
.229 
.165 
.189 


482,100  I 


Depth  in 
inches. 


0.138 
.214 
.210 
.605 

1.33 
.504 
.264 
.184 
.218 


Note.— No  estimate  for  ice  period. 

BITTERROOT   RIVER  NEAR  GRANTSDALE,  MONT. 

This  station  was  established  April  25, 1902.  It  is  located  on  the  highway  bridge  2  miles 
southwest  of  Grantsdale  and  5  miles  southwest  of  Hamilton,  Mont.  Two  lai^  ditches — 
the  New  Hedge  and  the  Repubhcan — are  taken  out  of  the  river  some  distance  above  the 
station.    They  irrigate  extensive  farm  lands  and  orchards  in  the  vicinity  of  Hamilton. 

The  channel  is  straight  both  above  and  below  the  station.  The  stream  has  a  moderate 
velocity  at  ordinary  stages,  but  is  extremely  swift  in  high  water.  The  right  bank  has  a 
gentle  slope  for  about  100  feet,  when  it  terminates  at  a  high  bank  which  is  not  liable  tc 
overflow.  The  left  bank  is  high  and  formed  above  the  bridge  by  a  railway  fill.  The  bed 
of  the  stream  is  composed  of  gravel  and  bowlders. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  highway  bridge, 
with  the  aid  of  a  stay  wire.  The  initial  point  for  soundings  is  a  notch  on  the  hand  rail 
over  the  northwest  bridge  pier  at  the  left  bank. 

A  standard  chain  gage  is  fastened  to  the  downstream  truss  of  the  bridge;  length  ol 
chain,  23.33  feet.  During  1905  the  gage  was  read  once  each  day  by  T.  J.  Holt.  Bench 
marks  were  established  as  follows:  (1)  A  wire  nail  driven  in  the  northeast  side  of  a  pine 
stump  across  the  road  from  the  west  end  of  the  bridge;  elevation,  24.40  feet.  (2)  The 
northwest  bolt  in  the  northwest  abutment  plate  of  the  bridge ;  elevation,  19.36  feet.  Elevar 
tions  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  86,  p  201;  100,  p  408;  135,  p  35. 
Discharge:  85.  p  202;  100.  p  408;  135,  p  35. 
Discharge,  monthly:  85,  p  203;  100,  p  410;  135,  p  37. 
Gage  heights:  85.  p  202;  100.  p  409;  135.  p  36. 
Rating  tables:  85,  p  203;  100,  p  409;  135,  p  36. 
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STREAM   MEASUREMENTS    IN   1905,   PART    XTV. 
Discharge  measurements  ofBiUerroot  River  near  Granlsdale^  Mont.,  in  1905. 


Date. 

Bydrographer. 

Width. 

Areaol 
section. 

Mean 
velocity. 

heigEl 

ehaige. 

AprillS 

May  0 

Stockman  and  Sloan 

Feet, 
170 
170 
182 
183 
183 
168 
156 
168 
168 

412 
420 
562 
568 

516 
268 
221 

2se 

298 

Feet  per 
»econd, 

1.73 

2.17 

3.43 

3.85 

2.63 

-.1 

.64 
1.06 

Feet. 
2.22 
2.42 
3.22 
3.£0 
2.88 
1.51 
1.21 
1.46 
1.70 

Second- 
Art. 

713 

J.  H.  Sloan                            ... 

910 

May  23 

do 

h9S 

June  17 .  .- 

.     .do 

2,2SS 

July  U , 

August  11 

St'plf  mlKT  6. . . 
OctoJjer-1...... 

Octol>er25 

do 

1,356 

do 

200 

.....do 

7D 

..do 

167 

Mor»<?  and  Sloan 

315 

Day. 


Daily  gage  height,  in  feet,  of  Bitierroot  River  near  Grantsdale,  Mont.,  for  1905. 

Mar. 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
20.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 


1.85 
1.85 
1.75 
1.75 
1.75 
1.65 
1.65 
1.65 
1.65 
1.85 
1.95 
1.95 
2.15 
2.25 
2.3.'> 
2.35 
2.35 
2.35 
1.75 
1.75 
1.75 
1.65 
1.65 
1.65 
1.65 
1.65 
1.05 
1.05 
1.65 
1.65 
1.65 


Feb. 


1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
2.05 

2.  as 

2.15 
2.15 
2.25 
2.35 
2. 45 
2.45 
2. 45 
1.95 
1.95 
1.8.5 
1.85 
1.8.5 
1.85 
1.75 
1.75 
1.75 
1.75 
1.05 
1.05 


1.65 
1.65 
1.75 
1.75 
1.85 
1.85 
1.95 
1.95 
1.95 
1.95 
1.95 
1.85 
1.8.5 
1.95 
1.95 
1.95 
1.95 
2.05 
2.05 
2.0.5 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.8.5 
1.85 


Apr. 


1.75 

1.75 

1.75 

1.75 

1.95 

1.95 

2.15 

2.15 

2.25 

2.25 

2.15 

2.15 

2.05 

2.05 

2.05 

2.15 

2.a5 

2.15 

2.2 

2.5 

2.6 

2.6 

2.8 

3.0 

3.2 

3.4 

3.2 

3.0 

2.9 

2.8 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.8 

4.3 

3.6 

1.8 

1.2 

1.5 

1.6 

2.7 

4.5 

3.5 

1.8 

1.2 

1.5 

1.6 

2.6 

4.6 

3.4 

1.8 

1.2 

1.5 

1.6 

2.5 

4.6 

3.4 

1.7 

1.2 

1.4 

1.6 

2.4 

4.5 

3.3 

1.7 

1.3 

1.4 

1.6 

2.4 

4.3 

3.2 

1.7 

1.3 

1.4 

1.6 

2.5 

4.2 

3.0 

1.6 

1.2 

1.4 

1.6 

2.6 

4.3 

2.9 

1.6 

1.2 

1.4 

1.5 

2.8 

4.9 

2.9 

1.5 

1.2 

1.5 

1.5 

2.9 

4.5 

2.8 

1.5 

1.2 

1.5 

1.5 

2.8 

4.5 

2.8 

1.4 

1.2 

1.5 

1.5 

2.7 

4.4 

2.7 

1.4 

1.2 

1.6 

1.5 

2.6 

4.3 

2.6 

1.4 

1.1 

1.6 

1.5 

2.0 

4.2 

2.5 

1.4 

1.1 

1.7 

1.5 

2.5 

4.0 

2.5 

1.3 

1.1 

1.7 

1.5 

2.5 

3.8 

2.4 

1.3 

1.1 

1.7 

1.5 

3.1 

3.5 

2.4 

1.3 

1.1 

1.7 

1.6 

3.5 

3.3 

2.3 

1.3 

1.1 

1.6 

1.6 

3.4 

3.2 

2.3 

1.3 

1.0 

1.6 

1.6 

3.5 

3.2 

2.2 

1.4 

1.0 

1.6 

1.6 

3.4 

3.2 

2.2 

1.4 

1.0 

1.6 

1.6 

3.3 

3.4 

2.1 

1.3 

1.0 

1.6 

1.6 

3.2 

3.6 

2.1 

1.3 

1.1 

1.5 

1.7 

3.1 

3.7 

2.1 

1.2 

1.1 

1.5 

1.7 

3.0 

3.7 

2.0 

1.4 

1.1 

1.0 

1.8 

2.9 

3.7 

2.0 

1.3 

1.2 

1.7 

1.8 

3.0 

4.1 

2.0 

1.3 

1.2 

1.7 

1.7 

3.1 

3.9 

1.9 

1.2 

1.3 

1.7 

1.7 

3.1 

3.7 

1.9 

1.2 

1.4 

1.7 

1.7 

3.0 

3.0 

1.8 

1.2 

1.4 

1.7 

1.7 

4.0 

1.8 

1.2 

1.7 

1.6 
1.6 
1.6 
1.6 
1.6 
2.0 
2.0 
1.9 
2. 1 
2.1 
2-1 
2-1 
2.1 
2.0 
1.9 
1.8 
1.8 
1.8 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
1.6 
1.6 
1.7 
l.S 
l.S 


Note.— Ice  conditions  January  1-18.  February   1 
increased  from  0.3  to  0.9  foot  in  thickness.    Readings 


18.  Dix'onil^er  6-27. 
are  to  top  of  ice. 


During  February  the  ice 
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Station  rating  taUefor  Bitterroot  River  near  Grantsdale^  Mont.yfrom  January  1  to  December  31  ^ 

1005. 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

1.10 

15 

1.20 

50 

1.30 

95 

1.40 

145 

1.50 

200 

i.eo 

2G0 

1.70 

325 

1.80 

395 

1.90 

470 

2.00 

550 

Gage 
height. 

Feet. 
2.10 
2.20 
2.30 
2.40 
2.50 
2.0) 
2.70 
2.80 
2.90 
3.00 


Discharge. 

Gaee 
height. 

Second-feet. 

Feet. 

635 

3.10 

725 

3.20 

820 

3.30 

920 

3.40 

1.020 

3.50 

1,120 

3.60 

1,225 

3.70 

1,335 

3.80 

1,450 

3.90 

1,570 

4.00 

Discharge. 


Second-feet. 
1,695 
1,825 
1,965 
2, 105  • 
2,265    I 
2,435    I 
2,615 
2,805 
3,005 
3,215 


Gage 
height. 


Feet. 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 


Discharge. 

_  I 

Second-feet 
3,435 
3,660 
3,885 
4,110 
4,335 
4.560 
4,785 
5,010 
5,235 
5.460 


Note.— The  alK)ve  table  is  applicable  only  for  open-channol  conditions.    It  is  based  on  16  discharge 
measurements  made  during  1904-5.    It  is  well  defined  throughout. 

Estimated  monthly  discharge  of  Bitterroot  River  near  Grantsdale,  Mont. ,  for  1905. 
[Drainage  area,  1,550  square  miles.] 


Month. 


January  19-31 . . 
February  19-28. 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-5... 


The  period. 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

8«'cond-feet 

per  sauare 

mile. 

Depth  in 
inches. 

392 

360 

385 

9,927 

0.248 

0.120 

428 

360 

394 

7,815 

.254 

.094 

502 

300 

485 

29,820 

.313 

.361 

2,105 

360 

915 

54.450 

.560 

.658 

3,215 

920 

1.544 

94,940 

.996 

1.15 

5.235 

1,825 

3,276 

194,900 

2.11 

2.35 

2,435 

395 

1,111 

68,310 

.717 

.827 

305 

50 

168 

10,330 

.108 

.124 

145 

5 

44 

2,636 

.029 

.032 

325 

145 

247 

15, 190 

.159 

.183 

395 

200 

264 

15, 710 

.170 

.190 

260 

260 

260 

2.578 

.168 

.031 

i       

500,600 

1 

Note.— No  estimate  for  ice  period. 

PRIEST   RIVER  AT  PRIE.ST   RIVER,  IDAHO. 

This  station  was  establi.shed  in  June,  1903,  by  T.  A.  Noble,  and  discontinued  April  30, 
1905.  It  is  located  at  the  highway  bridge  on  the  road  from  the  railroad  station  at  Priest 
River  to  Priest  Lake. 

The  channel  is  straight  for  500  feet  above  and  200  feet  lielow  the  bridge.  Both  banks 
are  high,  wooded,  and  not  liable  to  overflow.  Extending  from  each  pier  of  the  single-span 
bridge  to  the  bank  is  a  breakwater  composi^d  of  piles  faced  with  planks.  These  break- 
waters make  the  current  sluggish  between  the  piers  and  tlic  banks.  Under  the  main  span 
of  the  bridge,  a  distance  of  120  feet,  the  current  is  swift.  The  bed  of  the  stream  is  com- 
posed of  gravel. 
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Discharge  measurements  were  made  from  the  downstream  side  of  the  bridge.  The 
initial  point  for  soundings  is  the  bolt,  around  which  a  circle  has  been  painted^  at  the  end  of 
the  guard  rail  at  tlie  right  bank. 

A  vertical  staff  gage  is  nailed  to  a  pile  on  the  downstream  side  of  the  right  pier  of  the 
bridge.  During  the  early  part  of  1905  the  gage  was  read  once  each  day  by  George  Young. 
Bench  marks  were  established  as  follows:  (1)  The  bolt  in  the  guard  rail  at  the  west  end  of 
the  bridge,  which  is  used  as  initial  point  for  soundings;  elevation,  29.04  feet.  (2)  A 
spike  driven  into  a  stump  under  the  right  approach  to  the  bridge;  elevation,  17.48  feet. 
Elevations  refer  to  the  dittum  of  the  gage.  Bench  mark  No.  1  is  2,079.7  feet  above  sei 
level. 

January  18,  1905,  a  discharge  measurement  made  at  this  station  by  Laurgaard  and  Cas- 
tool  gave  the  following  results:  Width,  127  feet;  area  of  section,  321  square  feet;  metn 
velcyity,  2.10  feet  p<»r  second;  gage  height,  3.22  feet:  discharge,  637  second-feet.  There 
was  ice  along  the  river  banks  at  the  time  of  the  measurement. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p.  401;  135.  pp.  43-44. 
Discharge:  100.  p.  402;  135,  p.  44. 
Discharge,  monthly:  135,  p.  46. 
Gage  heights:  100,  p.  402;  135,  pp.  44-45. 
Rating  table:  135,  p.  45. 

Daily  gage  height,  in  feet,  of  PrieM  River  at  Priest  River,  Idaho,  for  1905, 


Day. 

Jan. 

1 

3.22 

2 

3.1 

3 

3.22 

4 

3.23 

5 

3.3 

6 

3.31 

7 

3.3 

8 

3.31 

9 

3. 15 

10 

3.13 

11 

.i.a-i 

Feb. 

Mar. 

Apr. 

2.9 

3.59 

4.68 

3.3 

3.64 

4.6.1 

3.52 

3.74 

4.61 

3.G3 

3.86 

4.57 

3.45 

3.78 

4.^ 

3.21 

3.88 

4.  :>.'i 

.3.39 

3.91 

4..'x'i 

3.49 

3.93 

4.57 

3.49 

3.97 

4..')8 

.3.42 

4.01 

4.54 

3.0.') 

4.03 

4.53 

52 

3.  .52 

3.98 

9 

3.71 

3.97 

31 

3.7 

3.95 

95 

3.62 

3.97 

62 

3.6.5 

3.99 

43 

:j.66 

3.99 

28 

3. 67 

4.11 

26 

3. 61 

4.14 

27 

3. 62 

4.25 

27 

3. 59 

4.51 

Day.      Jan.     Feb.    Mar.    .\pr. 


4.53 

4.55 

4.58 

4.6 

4.68 

4.5.5 

4.6 

4.52 

4.  .58 

4.62 


Day.      Jan.  ,  Feb.     Mar.    Apr. 


t 


22 1  3.26 

23 3.27 

24 '  3.34 

25 3.41 

2<i 3.45 

27 ,  3.5 

28 3.64 

29 3.67 

30 3.48 

31 3.45 


3.59 

4.59 

4.ti5 

3.6 

4.50 

4.t* 

3.62 

4-68 

4.7 

3.6 

A.m 

4.7* 

3.60 

4.6S 

4-91 

.3.81 

4.69 

5.09 

3.61 

4.09 

5.11 

4.67 

5.12 

4.68 

5.19 

4.69 

1 

Note.— No  ice  Record. 

SPOKANK  RIVER  DRAINAGE  BASIN. 
DE-SC'IUPTION  OF  BASIN. 

Spokane  River  ri.scs  in  the  northern  part  of  Idaho,  being  an  outlet  of  Lake  Coeur  d'Alene. 
It  pa-sse.s  into  Wa.shington,  flows  in  a  westerly  direction,  and  enters  Columbia  River  near 
latitude  47°  52'  north.     It  is  alx)ut  120  miles  long. 

CCEUR   D'ALENE    I^AKE   AT   (  CEUR   D'ALENE,  IDAHO. 

This  station  was  established  February  11,  1905,  to  obtain  a  record  of  the  fluctuations  of 
the  lake  surface,  and  was  discontinued  September  30,  1905. 

A  vertical  staff  gage  is  nailed  to  a  pile  in  front  of  Rosen's  boathouse,  400  feet  east  of  the 
Coeur  d'Alene  Railroad  depot.  During  1905  the  gage  was  read  once  each  day  by  John  C 
Rosen.  The  bench  mark  is  a  United  States  Geological  Survey  standard  bench-mark  tablet 
in  the  southeast  corner  of  Wiggott  &  Empt»y  Company's  brick  store  building,  37.65  feet 
above  the  datum  of  the  gage  and  2,157.(X)  feet  alM)vo  sea  level. 
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Daily  gage  height,  in  feet,  ofCcsur  d^Alene  Lake  at  Ccewr  d'Alene,  Idaho  Jor  1905. 


1. 

2. 

3. 

4. 

5, 

6. 

7. 

8. 

9. 
10. 
11. 


14. 

15. 
16. 
17. 
18. 


20. 
21. 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Feb. 


0.85 
.85 
.8 
.75 
.8 
.8 
.8 


.95 

i.a5 

1.2 
1.3 
1.45 


Mar. 


1.55 

1.7 

1.8 

2.0 

2.2 

2.4 

2.6 

2.7 

2.8 

2.9 

2.95 

3.0 

3.05 

3.a5 

3.05 

3.0 

3.0 

3.0 

3.15 

6.3 

3.4 

3.55 

3.65 

3.75 

3.85 

4.0 

4.15 

4.25 

4.35 

4.4 

4.a5 


Apr. 


4.25 

4.2 

4.1 

4.0 

3.9 

3.85 

3.85 

3.85 

3.9 

4.0 

4.05 

4.05 

4.0 

4.0 

3.9 

3.9 

3.85 

3.85 

3.9 

4.0 

4.15 

4.3 

4.4 

4.55 

4.7 

4.9 

5.1 

5.25 

6.25 

5.15 


May. 


5.1 

5.0 

4.85 

4.75 

4.65 

4.4 

4.4 

4.3 

4.35 

4.6 

4.7 

4.85 

4.95 

5.0 

5.0 

5.05 

5.1 

5.15 

5.2 

5.2 

5.25 

5.25 

5.25 

5.25 

5.25 

5.2 

5.2 

5.15 

5.15 

5.15 

5.15 


June. 


5.15 

5.15 

5.15 

5.2 

5.3 

5.4 

5.45 

5.45 

5.4 

5.4 

5.3 

5.2 

5.05 

4.95 

4.8 

4.65 

4.5 

4.35 

4.2 

4.05 

3.9 

3.8 

3.75 

3.6 

3.5 

3.45 

3.4 

3.35 

3.25 

3.15 


July. 


3.1 

3.05 

2.95 

2.9 

2.8 

2.65 

2.55 

2.5 

2.4 

2.3 

2.2 

2.15 

2.05 

2.0 

1.9 

1.85 

1.8 

1.7 

1.65 

1.6 

1..W 

1.5 

1.45 

1.45 

1.35 

1.3 

1.25 

1.2 

1.15 

1.1 

1.1 


Aug. 


1.05 
1.0 

.95 

.95 

.9 

.85 

.8 

.8 

.75 

.7 

.7 

.65 

.65 

.6 

.6 

.55 

.55 

.5 

.5 

.5 

.5 

.45 

.45 

.45 


.35 
.35 


Sept. 


0.35 
.3 
.3 
.3 
.3 
.3 
.3 
.25 
.25 
.25 
.25 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.15 
.15 
.2 
.25 
.3 
.35 
.4 


SPOKANE  RIVER  AT  SPOKANE,  WASH. 

This  gaging  station  was  originally  established  October  17,  1896,  by  C.  C.  Babb,  on  the 
Oregon  Railroad  and  Navigation  Company's  wooden  bridge,  about  1  mile  above  the  falls, 
where  discharge  measurements  and  gage  readings  were  taken  until  July  8,  1903,  the  gage 
datum  being  1,880  feet  above  sea  level  by  city  datum  and  1,865  feet  by  Government  datum. 

March  30,  1904,  a  cable  station  was  established  about  one-half  mile  above  the  Mission 
Street  Bridge,  or  1  mile  above  the  former  station  at  the  Oregon  Railroad  and  Navigation 
Company's  bridge.  The  station  is  equipped  with  a  cable,  stay  wire,  and  tag  wire.  The  sec- 
tion here  is  a  good  one  for  stream  measurements ;  the  bed  is  composed  of  gravel  and  small 
bowlders  and  not  liable  to  change.  The  banks  on  both  sides  are  high  and  will  not  overflow. 
The  current,  except  at  the  lowest  stages,  is  swift. 

Since  the  date  of  establishing,  owing  to  various  conditions,  it  has  been  necessary  to  put  in 
several  gages.  During  1905  a  vertical  gage  was  fastened  to  the  inside  of  the  most  easterly 
pier  on  the  south  side  of  the  Mission  Street  Bridge,  and  was  used  until  April  17, 1905,  when  a 
new  gage  was  erected  200  feet  upstream  from  the  cable,  on  the  right  bank.  The  elevation  of 
the  zero  is  1,851.926  feet  above  sea  level.  From  0  to  21.6  feet  the  gage  is  an  inclined  sec- 
tion on  the  bank  of  the  river;  from  21 .6  to  29.2  feet  it  is  a  vertical  section  fastened  to  a  tree. 

During  1905  the  gage  was  read  once  each  day,  by  A.  C.  Lingle. 
IRR  178—06 3 
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Bench  marks  were  established  as  follows:  (1)  Top  of  a  granite  bowlder  15  feet  west  of  the 
cable  post  on  the  right  bank  of  the  river,  marked  " B.  M."  cut  in  the  stone;  elevation,  30^ 
feet ;  (2)  chisel  draft  on  a  bowlder  between  shear  poles  and  water's  edge,  elevation  27.44  feet. 
Elevations  refer  to  datum  of  the  gage,  which  is  1,851.93  feet  above  sea  level. 

November  24, 1905,  a  discharge  measurement  made  at  this  station  by  W.  C.  Sawyer  gave 
the  following  results:  Width,  215  feet;  area  of  section,  1,894  square  feet;  mean  velocity, 
1.11  feet  per  second;  gage  height,  1.96  feet;  discharge,  2,100  second-feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 


Description:  Ann  18,  iv.  pp  35fr-3G0;  20,  Iv.  p  510;  WS  i6,  p  177;  28,  p  159;  38,  pp  370-371;  51,  pp  4 

66,  p  133;  85,  pp  196-197;  100,  p  396;  135.  pp  46-48. 
Discharge:  Ann  18.  iv,  p  360;  19,  iv,  p  460;  W8  16,  p  177;  28,  p  169;  38.  p  371;  51,  p  49;  135,  p  48. 
Discharge,  monthly:  Ann  19,  iv,  p  488;  20,  iv.  p  511;  21,  iv,  p  424;  22,  iv,  p  443;  W8  75,  p  200;  85,  p  198; 

135,  pp  50-51. 
Discharge,  yearly:  Ann  20,  iv,  p  63. 

Gage  heights:  WSll,p88;  16,  p  177;  28,  p  166;  38,  p  371;  51,  p  439;  66,  p  133;  85.  p  197;  100, p 397;  135, p  46. 
Hydrographs:  Ann  19.  iv,  p  489;  20,  iv,  p  511;  21.  iv,  p  425;  22,.iv,  p  443;  WS  75,  p  200; 
Rating  tables:  Ann  19,  iv,  p  488;  W8  28,  p  170;    39,  p  454;  52,  p  522;  66.  p  177;  85,  p  198;  135.  p  5a 


Daily  gage  height,  in  feet,  of  Spokane  River  at  Spokane,  Wash.,  for  1905. 


Day. 


10. 
U.. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

1.94 
2.01 
2.09 
2.12 
2.11 
2.11 
2.1 
2.07 
2.05 
-.2.02 
1.99 
1.95 
1.9 
1.85 
1.81 
1.8 
1.8 
1.8 
1.8 
1.81 
1.8 
1.79 
1.8 
1.81 
1.81 
1.85 
1.86 
1.92 
1.99 
2.03 
2.04 


Feb. 

Mar.  1 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2.a5 

2.25 

5.0 

5.74 

5.7 

4.07 

2.22 

1.43 

1.42 

2.3 

2.23 

2.06 

2.37  ' 

4.93 

5.63 

5.72 

4.02 

2.15 

1.46 

1.87 

2.31 

2.24 

2.03 

2.47  1 

4.88 

5.53 

5.76 

3.97 

2.12 

1.32 

1.9 

2.32 

2,24 

1.96 

2.61, 

4.82 

5.47 

5.8 

3.9 

2.11 

1.5 

1.72 

2.33 

2.  SI 

1.96 

2.79 

4.74 

5.4 

5.85 

3.8 

2.05 

1.31 

1.75 

2.31 

2.21 

1.97 

3.0    1 

4.7 

5.3 

5.87 

3.7 

2.0 

1.36 

1.8 

2.27 

2.23 

1.97 

3.21 

4,65 

5.18 

5.94 

3.63 

1.97 

1.44 

1.92 

2.28 

2.22 

1.99 

3.36 

4.63 

5.1 

6.0 

3.57 

1.9 

1.61 

2.03 

2.27 

2.2 

1.99 

3.49 

4.7 

5.17 

5.92 

3.5 

1.85 

1.63 

2.12 

2.22 

2.2 

1.96 

3.56 

4.73 

5.24 

5.92 

3.42 

1.81 

1.73 

2.14 

2.21 

2.19 

1.92 

3.6 

4.78 

5.42 

5.87 

3.33 

1.94 

1.60 

2.3 

2.15 

2.17 

1.9 

3.7 

4.79 

5.51 

5.82 

3.24 

1.83 

1.62 

2.35 

2.12 

2.15 

1.87 

3.74  1 

4.8 

5.50 

5.76 

3.16 

1.7 

1.60 

2.43 

2.10 

2.13 

1.85 

3.8 

4.78 

5.67 

5.66 

3.1 

1.7 

1.67 

2.4 

2.10 

2.09 

1.83 

3.83  1 

4.74 

5.64 

5.52 

3.03 

1.65 

1.7 

2.4 

2.00 

2.05 

1.82 

3.83  ' 

4.71 

5.67 

5.4 

2.97 

1.63 

1.65 

2.38 

2.06 

2.03 

1.8 

3.8    1 

4.7 

5.7 

5.22 

2.9 

1.57 

1.63 

2.4 

2.07 

2.08 

1.79 

3.82  , 

4.09 

5.73 

5.17 

2.81 

1.62 

1.66 

2.38 

2.02 

2.1 

1.77 

3.9 

4.73 

5.8 

5.05 

2.8 

1.6 

1.72 

2.36 

2.0 

2.12 

1.78 

4.0    1 

4.77 

5.8 

4.92 

2.75 

1.58 

1.68 

2.4 

2.0 

2.19 

1.77 

4.15  1 

4.85 

5.82 

4.8 

2.68 

1.55 

1.57 

2.33 

2.0 

2.2 

1.78 

4.27 

4.96 

5.84 

4.72 

2.62 

1.53 

1.71 

2.32 

1.99 

2.2 

1.78 

4.37  ' 

5.08 

5.82 

4.62 

2.58 

1.52 

1.67 

2.3 

2.0 

2.21 

1.78 

4.48  i 

5.15 

5.84 

4.57 

2.53 

1.5 

1.51 

2.28 

1.92 

2.2 

1.84 

4.55 

5.3 

5.81 

4.46 

2.49 

1.46 

1.52 

2.35 

2.03 

2.19 

1.92 

4.64 

5.44 

5.81 

4.4 

2.43 

1.44 

1.5 

2.36 

2.1 

2.2 

2.0 

4.74  1 

5.61 

5.81 

4.35 

2.4 

1.44 

1.49 

2.21 

2.2 

2.2 

2.11 

4.88  1 

5. 74 

.^8 

4.3 

2.34 

1.4 

1.3 

2.23 

2.17 

2.18 

4.95 

5.78 

5.8 

4.24 

2.3 

1.38 

1.32 

2.29 

2.14 

2.17 

5.0 

5.76 

6.78 

4.17 

2.27 

1.4 

1.3 

2.3 

2.19 

2.16 

5.03  ' 

1 

5.78. 

2.24 

1.52 

2.31 

2.17 

Note.— No  ice  record. 
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SUiHon  rating  table  for  Spokane  River  at  Spokajie,  Wash.,  from  AprU  1, 1904^  to  December  SI, 

1906. 


Gage 
height. 

Discharge.  ■ 

Gage 
height. 

Discharge. 

hei^t. 

Dischargp, 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

1 
Second-feet. \ 

Feet. 

1 
Second-feet. 

Feet. 

Second-feet. 

1.00 

040 

2.70 

3,260    1 

4.30 

6,090    1 

6.80 

11,340 

1.10 

1,030    1 

2.80 

3,420 

4.40 

6,280 

7.00 

11,830 

1.20 

1,130    ' 

2.90 

3,660 

4.50 

6,470 

7.20 

12,330 

1.30 

1,240 

3.00 

3,740 

4.60 

6,660 

7.40 

12,850 

1.40 

1,360    ' 

3.10 

3.910 

4.70 

6,850 

7.60 

13,380 

1.50 

1,490    1 

3.20 

4,080 

4.80 

7,050    j 

7.80 

13,930 

1.60 

1,G20    1 

3.30 

4,250 

4.90 

7,250    ' 

8.00 

14,490 

1.70 

1.760 

3.40 

4,420 

5.00 

7,450 

8.20 

15,050 

1.80 

1,900    ' 

3.50 

4.600 

5.20 

7,850 

8.40 

15,610 

1.90 

2,040 

3.60 

4,780 

5.40 

8,250 

8.60 

16,190 

2.00 

2.190    1 

3.70 

4,9<i0 

5.60 

8,660    ' 

8.80 

16,780 

2.10 

2,340 

3.80 

5,140 

5.80 

9,080 

9.00 

17,380 

2.20 

2,49(r 

3.90 

5,330 

6.00 

9,510    t 

9.50 

18,980 

2.30 

2,640 

4.00 

5,520 

6.20 

9,950    1 

10.00 

20,580 

2.40 

2,790 

4.10 

5.710 

6.40 

10,400 

10.50 

22,280 

2.50 

2,040 

4.20 

5,900 

6.60 

10,860 

11.00 

23,980 

2.60 

3.100 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  20  discharge  meas- 
urements made  during  1904  and  one  made  during  1905.  It  is  well  defined  Iwtween  gage  heights  1.4  feet 
and  12  feet.    Above  gage  height  11  feet  the  rating  curve  is  a  tangent,  the  difference  ])eing  360  per  tenth. 

Estimated  monthly  discharge  of  Spokane  Biver  at  Spokane,  Wash.,  for  1906. 
[Drainage  an>A  4,005  square  miles.) 


Month. 


January 

February 

March 

April 

May 

Juno 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

Minimum.      Mean. 


Maximum 


2,370 
2,355 
7,510 
9,038 
9.164 
9,510 
5,653 
2,520 
1,802 
2,835 
2,885 
2,655 


Total  in 
acre-foet. 


1,886 

2,089 

128,400 

1,858 

2,047 

113,700 

2,565 

5,223 

321,200 

6,717 

7,383 

439,300 

7,650 

8.706 

535,300 

5,843 

7,974 

474,500 

2,550 

3.86.5 

237,600 

1,336 

1,789 

110,000 

1,240 

1,555 

92,530 

1,386 

2,472 

152,000 

2,070 

2,411 

143,500 

2,235 

2,454 

150,900 

9,510 


1,240 


3,997  1     2,809,000 


Run-off. 


Second-feet  t^^^^^i,  ,„ 


0.522 

0.602 

.511 

.532 

1.30 

1.50 

1.84 

2.05 

2.17 

2.50 

1.99 

2.22 

.965 

1.11 

.447 

.515 

.388 

.433 

.617 

.711 

.602 

.672 

.613 

.707 

.997 

13.55 

HANGMAN   C:REEK  AT  TKKOA,  AVASH. 

This  station  was  established  April  1,  1904,  by  W.  W.  Schlecht,  and  discontinued  Sep- 
tember 30,  1905.  It  is  located  at  the  footbridge  across  Hangman  Creek  about  1 ,000  feet 
above  the  mouth  of  North  Fork  of  Hangman  Creek,  in  Tekoa,  Wash.  There  is  a  fall  of 
about  2i  feet  between  the  two  points. 
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The  channel  is  straight  for  about  75  feet  above  and  40  feet  below  the  station.  The 
current  is  sluggish.  About  50  feet  below  the  station  is  the  head  of  a  series  of  rapids.  The 
right  bank  is  fringed  with  brush  and  Hable  to  overflow  to  the  railroad  embankment,  about 
50  feet.  The  left  bank  is  high,  steep,  composed  of  clay,  fringed  with  bnish,  and  not  sub- 
ject to  overflow.  The  bed  of  the  stream  is  composed  of  solid  rock  with  earth  banks  and 
is  not  liable  to  shift.     The  station  may  at  times  be  affect^  by  backwater  from  North  Fork. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  footbridge.  The 
initial  point  for  soundings  is  the  center  of  a  telegraph  pole  on  the  right  bank,  marived 
with  a  20-penny  nail  and  zero. 

A  plain-staff  gage  is  attached  to  the  right  pile  bent  of  the  bridge.  During  1905  the 
gage  was  read  once  each  day  by  A.  C.  McLauglilin.  Bencli  marics  were  establislied  as 
follows:  (1)  A  standard  United  States  Geological  Survey  tablet  marked  "2537''  set  in  the 
vertical  wall  of  a  brick  house  on  the  comer  one  square  north  of  the  Bank  of  Tekoa;  eleva- 
tion, 62.11  feet.  (2)  Top  of  the  he^d  of  a  60-penny  spike  driven  into  the  telegraph  pole 
at  the  initial  point  for  soundings;  elevation,  11.41  feet.  Elevations  refer  to  the  datura  of 
the  gage. 

A  description  of  this  station,  with  gage  heights,  dischai^  dat-a,  and  rating  table,  is  con- 
tained in  Water-Supply  Paper  No.  135,  United  SUt^s  Geological  Suney,  pages  51-54. 

Daily  gage  height,  in  feet,  of  Hangman  Creek  at  Tekoa,  Wash.,  for  1905. 


Day. 


1. 

2. 

3 

4 

5. 

6. 

7. 

8. 

9 
10 
11 
12, 
13 
14 
15, 
16 
17, 
18 
19 
20 
21 
22 
23 
24 
25 
2J> 
27 
28 
29 
30 
31 


Jan. 

0.1 
.1 

.  1.') 


.8 
.75 


Feb. 


J)5 
.65 
.65 
.  65 
.6,') 
.6,5 
.65 
.6 


.6 

.1 

.18 

.2J> 

.28 

.25 

.25 

.19 

1.8 

1.8 

1.8 


0.9 


1.4 
1.5 
1.7 
1.9 
.2 
.2 
1.9 


Mar. 


1.9 

1.8 

1.7 

1.7 

1. 7 

1.7 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.47 

1.47 

1.47 

1.47 

1.47 

1.3 

2.0 

2.0 

2.1 

2.1 

2.2 

2.3 

3.0 

3.6 

3.8 

3.  a5 

3.3 

3.3 

3.3 


Apr. 

3.0 
3.0 
2.6 
2.5 
2.3 
2.2 
2.2 
2.0 
2.0 
2.0 
1.9 
1.8 
1.7 
1.7 
1.5 
1.7 
1.9 
2.0 
2.0 
2.8 
3.6 
3.3 
2.7 
2.3 
2.0 
1.9 

1.7 
1.5 


May.      June.  ;  July.       Aug. 


1.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1.0 
1.0 
1.5 
1.8 
1.6 
1.5 
2.6 
2.5 
2.3 
2.0 


1.6 

1.7 

1.8 

2.6 

2.8 

2.5 

2.2 

2.1 

1.97 

1.8 


1.7 

1.65 

1.85 

2.0 

2.4 

2.8 

3.6 

2.9 

2.3 

2.0 

2.0 

1.9 

1.8 

1.5 

1.55 

1.3 

1.3 

1.2 

1.15 

1.1 

1.0 

1.0 

1.0 

1.2 

1.2 

1.0 

1.15 

1.3 

1.2 

1.0 


1.0 
1.0 

.9 

.9 

.8 
.8 
.85 


.6 

.65 

.65 

.65 

.65 

.65 


.55 

.55 

.55 

.55 

.5 

.5 

.5 

.45 

.45 


.45 
e.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.2 
_  2 
.2 
.2 
.2 


Sept. 


a2 

.2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


Note. 


aWator  standing  in  pools. 
Ice  conditions  January  22  to  February  15  approximately. 


Gage  rpiid  to  water  surface. 
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HANGMAN  CREEK  AT  POOLE'S  RANCH,   NEAR  TEKOA,  AVASH. 

This  station  was  established  September  28,  1904,  by  T.  A.  Noble,  and  discontinued  Sep- 
tember 30,  1905.  It  is  located  4  miles  northwest  of  Tekoa,  Wash.,  one-fourth  mile  south 
of  the  highway  bridge  across  Hangman  Creek,  and  300  feet  south  of  J.  M.  Poole's  farm 
crossing. 

The  channel  is  straight  for  about  80  feet  above  and  2.5  feet  below  the  station,  and  the 
current  is  sluggish.  Both  banks  are  about  6  to  8  feet  high,  lined  with  brush,  and  subject 
to  overflow  during  high  water.  The  bed  of  the  stream  is  composed  of  rock  and  cemented 
gravel,  is  free  from  vegetation,  and  is  permanent.  There  is  but  one  channel  at  low  and 
two  at  high  water. 

Discharge  measurements  are  made  by  means  of  a  weir  14  feet  long.  The  top  of  the 
weir  is  at  the  same  height  as  the  top  of  a  nail  driven  into  the  plank  which  fonns  part  of 
the  deadinan  for  the  bench  mark,  7  feet  upstream  from  the  weir. 

During  1905  a  6-inch  hook  gage  was  used  once  each  day  by  John  M.  Poole.  The  bench 
mark  is  the  top  of  a  60-penny  nail  driven  into  the  right-of-way  post  of  the  Oregon  Rail- 
road and  Navigation  Company,  40  feet  east  of  the  weir;  elevation,  8.627  feet  above  the 
top  of  the  weir  or  iron  lip. 

A  description  of  this  station,  with  gage  heights,  is  contained  in  Water-Supply  Paper  No. 
135,  United  States  Geological  Survey,  pages  54-55. 

Daily  discharge ,  in  second-feet,  of  Hangman  Creek  at  Poolers  ranch,  near  Tekoa,  Wash.,  for 

1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Day. 

J;ni.   F.'l.. 

Mar. 

Apr. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

I 

ol6 
622 
24 
17 
13 
10 
10 
» 
8 

5 

10 

11..:.. 
12 

13 

14 

7 
5 
5 

d32 
27 

58 
52 
45 
41 
35 
31 

18 

6 
8 

(0 

30 

2 

19 

3 

17 
12 
10 
10 
10 
8 
6 

20. 

4 

22 

73 
,73 
(/) 

5 

73 

6d 

65 
64 
61 

23 

6 

IS 

24 

7....:.- 

16 

30 

31 

16 

6 

8 

17 

0 

a  Length  of  weir  7  fwt,  January  1. 

b  I>ength  of  weir  10  fwt,  January  2-12,  Januar>'  30  to  February  19. 

c  River  frozen  up  January  13-14. 

d  Ix'iigth  of  weir  13  fwt,  March  Ki-lS. 

f  Length  of  weir  12  feet  8  inches,  March  19-23,  April  5-15. 

/  River  overflowed,  February  20-25,  March  24-25. 


NORTH  FORK  OF  HANGMAN  CREEK  AT  TEKOA,  WASH. 

This  station  was  established  April  2,  1904,  by  W.  W.  Schlecht,  and  discontinued  Sep- 
tember 30,  1905.  It  is  located  at  the  highway  bridge  in  Tekoa,  Wash.,  on  the  road  leading 
north. 

The  channel  is  straight  for  about  60  feet  above  and  below  the  station  and  the  current  is 
swift.  There  is  a  series  of  rapids  between  the  gaging  station  and  the  mouth  of  the  creek, 
having  a  total  fall  of  about  4  to  5  feet.  The  right  bank  is  of  earth,  fringed  with  brush, 
having  a  number  of  houses  built  close  to  the  river,  and  does  not  overflow.  The  left  bank 
is  low,  and  is  liable  to  overflow  above  and  below  the  station  50  to  100  feet  back  to  the 
railroad  embankment.  The  bed  of  the  stream  is  composed  of  gravel  and  a  few  bowlders, 
and  is  permanent.    At  the  gaging  section  there  is  but  one  channel  at  all  stages. 

Dischai^  measurements  are  made  from  the  downstream  side  of  the  highway  bridge. 
The  initial  point  for  soundings  is  the  center  of  telegraph  pole  on  the  right  bank.  It  is 
indicated  by  a  20-penny  nail  and  marked  zero. 
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A  plain-staff  gage  is  fastened  to  the  concrete  abutment  of  the  railway  bridge  on  the 
northern  arm  of  the  "  Y"  of  the  Oregon  Railroad  and  Navigation  Company's  trades, 25 
feet  upstream  from  the  bridge,  from  which  dischai^ge  measurements  are  made.  During 
1905  the  gage  was  read  onc-c  each  day  by  C.  J.  McLaughlin.  Bench  marks  were  estab- 
lished as  follows:  (1)  A  United  States  Geological  Survey  standard  aluminum  tablet  set  in 
the  vertical  wall  of  a  brick  house  on  the  comer  one  square  north  of  the  bank  in  Tckoa, 
marked  "2537;"  elevation,  58.29  feet.  (2)  A  point  on  the  concrete  abutment  of  the 
railroad  bridge  near  the  gage;  elevation,  8.39  feet.  Elevations  refer  to  the  datum  of  the 
gage. 

April  9,  1905,  a  dischai^  measurement  made  at  this  station  by  Schleci)t  and  Hobleo 
gave  the  following  results:  Width,  44  feet;  area  of  section,  108  square  feet;  mean  vekxaty, 
1.09  feet  per  second;  gage  height,  1.88  feet;  discharge,  117  second-feet. 

A  description  of  this  station,  with  gage  height,  dischai^  data,  and  rating  table,  iii  con- 
tained in  Water-Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  55-57. 

Daily  gage  height,  in  fed,  of  North  Fork  qf  Hangman  Creek  at  Tekoa,  Wa^.,  for  1905. 


Day. 


Jan. 


1 0.99 

2 1  .99 

3., I  1.0 

4 '  .97 

5 8 

6.... .7/) 

7 j  .65 

8 .6 

9 '  .55 

10 1  .55 

11 .55 

12 55 

13 j  .5 

14. 1  .5 

15 1  .5 

16 .5 

17 1  .5 

18 !  .5 

19 1  .49 

20 .49 

21 1  .48 

22 1  .48 

Zi 1 

24 .15 

25 1  .15 

26 '  .1 

27 1 

28 1  ,1 

29 1  1.1 

30 1  1.1 

31 1  1.1 


Feb. 

0.8 
.8 
.4 
,4 
.4 
.3 
.3 
.3 
.2 
.2 
.2 
.3 
.3 
.4 
.4 
.4 
.5 
.6 


■| 


Mar. 

2.0  I 
1.9 

1.9  I 
1.9  ' 
1.7  I 
1.4 
1.3 
1-2 
1.0 
.9  I 


.8 

.8 

.8 

.8 

.8 

.8 

.8 

1.0 

1.3 

1.3 

1.4 

1.5 

2.9 

2.7 

2.5 

2.0 

2.6 

2.6 


Apr. 


2.5 

2.5 

2.4 

2.4 

2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.1  I 

2.0  I 

1.9  I 

1.9  I 

1.8  ' 

1.8  I 

1.8! 

1.9 

2.0 

2.2 

2.3 

2.3 

2.2 

2.1 

2.0 

2.0 

i.y 

1.8 
1.8 
1.8 


May. 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

1.7 

1.6 

1.5 

1.5 

1.6 

2.5 

2.5 

2.4 

2.3 

1.8 

1.8 

1.8 

1.8 

1.8 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

2.3 

2.0 

1.9 


June. 

1.8 

1.8 

2.4 

2.4 

2.3 

1.4 

2.3 

2.3 

2.1 

2.0 

1.9 

1.8 

1.7 

1.7 

1.5 

1.5 

1.5 

1.5 

1.5 

1.3 

1.2 

1.2 

1.3 

1.6 

1.5 

1.7 

1.7 

1.65 

1.55 

1.5 


July.      .\ug. 


1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.2 


.35 

.35  ' 

.5    , 

.5    I 

.4 

.4 

.4 

.45 

.45 

.45 

.45 

.45 

.4 

.3 

.3 

.3 

.35  I 

.35! 


0.35 
.4 
.4 
.4 

.4 

.4 

.4 

.4 

.35 

.35 

.35 

.4 

.4 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 


S«pt. 


Note.— Ice  conditions  during  part  of  January  and  February.    Gage  read  to  water  surface. 
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L.ITTL.E  SPOKANE  RIVEK  NEAR  SPOKANE,  WASH. 

This  station  was  established  August  3,  1903,  by  George  TT.  Bliss,  and  was  discontinued 
March  31,  1905.  It  is  located  about  2  miles  above  the  mouth  of  the  river  at  the  second 
bridge  above  the  mouth.  It  Ls  9  miles  northwest  of  Spokane,  Wash.,  and  IJ  miles  north- 
east of  what  is  known  as  the  *' 9-mile  bridge"  over  Spokane  River. 

The  channel  is  straight  for  100  feet  above  and  150  feet  below  the  station.  The  current 
is  swift.  Both  banks  are  high,  covered  with  underbrush,  and  liable  to  overflow  only  at 
very  high  stages.  The  bed  of  the  stream  is  composed  of  clean  gravel.  The  channel  is 
broken  by  four  bridge  piers  and  has  a  width  at  ordinary  stages  of  about  125  feet. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  vertical  end  post  on  the  upstream 
side  of  the  bridge  at  the  south  approach. 

A  wire  gage  is  located  on  the  upstream  side  of  the  bridge;  length  of  wire,  13.25  feet.  This 
distance  has  been  laid  ofT  on  the  upper  surface  of  the  bottom  rail  near  the  gage  and  is  marked 
by  copper  tacks  inclosed  in  circles  of  black  paint.  These  marks  are  used  in  checking  the 
length  of  the  gage  wire.  During  1905  the  gage  was  read  once  each  day  by  Mary  A.  Keenan. 
The  bench  mark  is  a  wire  nail  driven  into  the  root  of  a  pine  tree  2  feet  in  diameter,  on  the 
north  side  of  the  tree,  toward  the  bridge,  60  feet  distant  from  the  south  end  of  the  bridge; 
elevation,  21.00  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  57-59. 

DaUy  gage  height  ^  in  feet  j  of  Little  Spokane  River  near  Spokane,  Wash.,  for  1905. 


Day, 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

7.2 

7.18 

7.04 

7.2 

7.0 

6.9 

6.85 

6.9 

7.32 

7.4 

7.97 

Day. 

Jan. 

Feb. 

Mar. 

1 

6.7 

6.7 

6.65 

6.55 

6.6 

6.  .^7 

6.45 

6.3 

6.6 

6.  .31 

6.45 

6.5 

6.54 

6.62 

6.5 

6.47 

6.4 

6.43 

6,5 

0.4 

6.23 

6.1 

7.0 

7.1 

7.2 

7.3 

7.35 

7.2 

7.1 

6.95 

7.05 

7.15 

7. 15 

12 

6.35 

6.4 

6.59 

6.75 

6.50 

6.38 

6.4 

6.36 

6.4 

6.46 

6.6 

6.07 

6.33 

6.33 

6.4 

6.3 

6.29 

6.1 

6.3.5 

6.39 

6.28 

6.1 

23 

6.75 

6.9 

6.8 

7.0 

6.9 

7.25 

7.4 

7.0 

6.7 

6.5 
6.89 
7.15 
7.09 

7.1 
7.0 

7.88 

2 

13^. 

24 

7.74 

3. 

14.... 

25 

7.75 

4 

15 

26 

7.75 

5.,.. 

16... 

27............ 

7.7 

5 

17 

28 

7.71 

7 

18 

29 

7.65 

8 

19 

30 

7.8 

9 

20 

31 

7.6 

10 

21 

11 

22 

Note.— No  ice  record. 

OKANOGAN  RIVER  DRAINAGE   BASIN. 

DESCRIPTION  OF  BA.SIN. 

Okanogan  River  rises  in  Okanogan  Lake,  British  Columbia,  and  flows  southward,  enter- 
ing Columbia  River  near  Brewster,  Wash.  Throughout  its  course  in  Canada  the  river 
flows  through  a  chain-like  series  of  lakes. 

SINL.AHEKIN  CREEK  NEAR  LOOMLS,  WASH. 

This  station  was  established  June  13,  1903,  by  Charles  E.  Hewitt,  and  was  discontinued 
March  30,  1905.  It  is  located  on  the  main  road  between  Loomis  and  Conconully,  Wash., 
3  miles  from  Loomis  and  19  miles  from  Conconully. 

The  channel  is  straight  for  20  feet  above  and  for  50  feet  below  the  station.  Beyond  these 
points  are  large  bends  in  the  stream.  The  right  bank  is  low  for  about  15  feet  back  from 
the  water's  edge.     Beyond  this  point  it  rises  more  abruptly  and  is  not  subject  to  overflow. 
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The  water's  edge  is  covered  witli  shrubbery.  The  left  bank  is  low  grass  land,  subject  to 
overflow.     The  bed  of  the  stream  is  a  gravelly  clay  or  loam  and  is  fairly  stable. 

Discharge  measurements  are  made  from  a  plank  footbridge.  The  initial  point  for  sound- 
ings is  an  iron  bar  driven  flush  with  the  ground  at  the  northeast  comer  of  the  main  part  of 
Mr.  R.  A.  Garrett's  house. 

The  gage  is  a  vertical  staff  driven  into  the  ground  and  braced  to  the  gatepost  at  the  north- 
east comer  of  Mr.  Garrett's  yard.  During  1905  the  gage  was  read  once  each  day  by  Mrs. 
Mary  Garrett.  The  bench  mark  is  the  top  of  the  iron  bar  used  as  the  initial  point  for 
sounding:  elevation,  11.40  feet  above  the  datum  of  the  gage. 

Infomiation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100.  p  394;  135,  p  59. 
Discharge:  100,  p.  395 
Discharge,  monthly:  135,  p  61. 
Gage  heights:  100,  p  395;  135.  p  GO. 
Rating  Uble:  1^5,  p  60. 

Daily  gage  height,  in  feet,  of  Sirdahekin  Creek  near  Loomia,  Wash.  ^  for  1905. 


Day. 

Jan. 

Feb. 

2.7 

2.65 

2.65 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.  75 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

1 

2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.7 

12 

2,7 

2.7 
2.75 
2.85 
3.2 
3.6 

as 

3.0 

ao 

2.8 

2.8 

ao 

ao 
ao 
ao 
ao 
ai 
a2 
a? 

5.15 

2.65 

2.6 

2.6 

2.6 

2.6 

2.65 

2.65 

2.7 

,2.8 

a  25 

22 

2.7 
2.7 
2,7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

C3 

4.0 
3.5 
2.9 
2.6 
Z6 
2.6 

1 
ao 

2 

13 

23 

2.9 

3 

14 

24 

ao 

4                  .   . 

15 

25 

ao 

5.   . 

16 

2ft 

10 

6 

17 

27 

2.9 

7 

i  18 

28 

2.9 

8. 

19      . 

29 

2lS 

9...   . 

20 

30 

t8 

10 

21 

31 

%% 

11 

Note.— No  ice  record. 

SALMON  CREEK  NEAR  MAL.OTT,  WASH. 

This  station  was  established  April  11,  1903,  by  T.  A.  Noble.-  It  is  located  opposite  R.  D. 
Jones's  house,  which  is  on  the  county  road  halfway  between  Malott  and  Conconully, 
Okanogan  County.  It  is  reached  by  way  of  the  Great  Northern  Railway  to  Wenache, 
thence  by  way  of  the  Columbia  River  steamers  to  Brewster,  and  by  the  Conconully  stage 
from  Brewster  to  Jones's  ranch. 

The  channel  is  straight  for  100  feet  above  and  200  feet  below  the  station.  There  are 
rapids  at  the  l)end  in  the  river  100  feet  above  the  station  and  at  another  bend  300  feet  below 
the  station.  The  current  is  swift.  The  right  bank  is  low  and  will  overflow  for  about 
100  feet,  at  which  point  iti  bccome^s  steep.  The  left  bank  is  low  and  may  overflow  for  200 
feet  at  extreme  flood  stages.  Both  banks  are  without  trees  or  brush  with  the  exception  of  a 
fringe  of  alder  at  the  water's  edge.  The  bed  is  rocky  at  the  center  and  sandy  along  the 
banks.     It  is  without  vegetation  except  near  the  banks. 

Discharge  measurements  are  made  from  the  footbridge.  The  initial  point  for  soundiogs 
is  a  nail  driven  in  a  birch  hub,  4  feet  east  of  the  bridge  and  14  feet  north  of  the  gage.  It  is 
on  the  left  bank,  7  feet  from  the  water's  edge  at  ordinary  stages. 

The  gage  is  a  vertical  staff  fastened  to  a  small  alder  tree  on  the  left  bank  of  the  river 
opposite  the  house  of  the  observer,  R.  D.  Jones,  who  during  1905  read  the  gage  once  each 
day.  The  bench  mark  is  the  initial  point  for  soundings;  elevation,  4.58  feet  above  the 
datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey 

Description:  100,  pp  389-390;  135,  p  63 
Discharge:  100,  p  390;  135,  p  64. 
Discbarge,  monthly:  100,  p  392;  135,  p  G5. 
Gage  heights:  100,  p  391;  135,  p  64. 
Rating  table:  100,  p  391;  135,  p  65. 

Discharge  meagurements  of  Salmon  Creek  near  Malott,  Wash.,  in  1905. 


Date. 


June  4 

June  16 

July  27 

November  1 . 


Hydrographer. 


O.  Laurgaard. 

do 

....do 

do 


Width. 

Area  of 
section. 

Mpan 
velocity. 

hei^.   ' 

Feet. 

Square 
fret. 

Feet  per 
second. 

Feet. 

28 

82 

4.43 

2.67 

27 

56 

2.72 

1.80 

25 

34 

1.22 

1.10 

24 

32 

.77 

.90 

Dis- 
charge. 

Second- 
feet. 

362 

154 

41 

24 


Daily  gage  height,  in  feel,  of  Salmon  Creek  near  MaloU,  Wash.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1.67 

1.62 

1.66 

1.6 

1.67 

1.71 

1.75 

1.91 

1.92 

1.96 

1.88 

1.75 

1.75 

1.71 

1.60 

1.68 

1.75 

1.69 

1.67 

1.62 

1.6 

1.61 

1.71 

1.73 

1.85 

1.83 

1.83 

1.88 

1.88 

1.91 

2.0 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

0.88 
.82 
.79 
.81 
.81 
.79 
.78 
.77 
.76 
.76 
.77 
.79 
.77 
.76 
.75 
.76 
.77 
.79 
.83 
.75 
.62 
.61 
.62 
.6 
.58 
.57 
.5 
.5 
.54 
.55 

Dec. 

1 

0.60 
.77 
.71 
.72 
.75 
.77 
.76 
.73 
.71 
.67 
.68 
.71 
.72 
.74 
.75 
.76 
.77 
.77 
.78 
.78 
.79 
.8 
.82 
.83 
.83 
.84 
.81 
.79 
.79 
.77 
.73 

0.73 
.74 
.74 
.75 
.77 
.75 
.73 
.71 
.67 
.65 
.06 
.67 
.69 
.68 
.67 
.66 
.71 
.67 
.72 
.73 
.77 
.78 
.82 
.83 
.83 
.85 
.84 
.85 

0.94 
.96 
.99 
.99 
1.0 
.99 
.97 
1.0 
1.01 
1.02 
1.04 
1.05 
1.07 
1.08 
1.1 
1.1 
1.12 
1.12 
1.14 
1.12 
1.1 
1.09 
1.1 
1.1 
1.12 
1.1 
1.09 
.92 
1.07 
1.05 
1.02 

0.98 
.96 
.94 
.9 
.97 
1.08 
1.10 
1.12 
1.15 
1.17 
1.19 
1.2 
1.21 
1.19 
1.18 
1.25 
1.38 
1.35 
1.38 
1.6 
1.64 
1.67 
1.71 
1.88 
2.0 
2.04 
1.93 
1.88 
1.81 
1.74 

2.18 

2.25 

2.3 

2.83 

2.46 

2.43 

2.33 

2.24 

2.34 

2.31 

2.27 

2.24 

2.06 

1.97 

1.91 

1.83 

1.79 

1.76 

1.77 

1.79 

1.83 

1.85 

1.71 

1.88 

1.92 

2.08 

2.12 

2.09 

1.94 

1.88 

1.81 

1.94 

1.91 

1.88 

1.75 

1.60 

1.62 

1.58 

1.54 

1.5 

1.48 

1.46 

1.45 

1.44 

1.44 

1.43 

1.38 

1.33 

1.29 

1.27 

1.25 

1.17 

1.12 

1.08 

1.08 

1.0 

1.04 

1.08 

1.08 

1.04 

1.0 

0.99 

.96 

.94 

.92 

.92 

.88 

.83 

.81 

.79 

.77 

1.12 

1.11 

1.12 

1.1 

1.1 

1.08 

1.08 

1.08 

1.06 

1.04 

1.02 

1.0 

1.0 

.99 

.99 

.96 

.96 

.92 

.94 

.92 

.92 

0.93 
.9 
.96 
.83 
.82 
.75 
.73 
.73 
.74 
.74 
.73 
.73 
.74 
.79 
.81 
.79 
.81 
.79 
.71 
.69 
.60 
.69 
.67 
.64 
.69 
.83 
.81 
.88 
.83 
.79 

0.75 
.73 
.75 
.75 
.88 
.92 
.98 

1.0 
.88 
.83 
.83 
.81 
.77 
.75 
.83 
.79 
.81 
.79 
.83 
.85 
.81 
.79 
79 
.83 
.85 
.9 
.83 
.81 
.75 
.64 
.71 

0.61 

2 

.67 

3 

.69 

4  .  . 

.7 

5 

.71 

6 

.75 

7 

.75 

8 

.75 

9 

.74 

10 

^      .72 

u 

.73 

12 

.74 

13 

14          .... 

.75 
.75 

15      

.74 

16      

.75 

17 

.76 

18 

.77 

19 

.75 

20 

21 

22 

23 

.75 
.7 
.54 
.58 

24 

.62 

25 

.67 

26      

.73 

27 

.73 

28 

.74 

29 

.72 

30 

.71 

31 

.7 

NoTK.— No  ice  record. 
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Station  rating  table  for  Salmon  Creek  near  Malott,  W€U^.t  from  January  1  to  December  31  ^ 

1906. 


Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Gage 
height. 

Discbarge. 

Gaffe 
height. 

Discbarge. 

Feet. 

Second-feet. 

'     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.50 

7 

1.20 

63    1 

1.80 

154 

2.40 

289 

0.60 

9 

1.30 

66 

1.90 

174 

2.50 

316 

0.70 

12 

1.40 

81 

2.00 

194 

2.60 

343 

0.80 

17 

1.50 

98 

2.10 

215 

2.70 

371 

0.90 

24 

1.60 

116 

2.20 

238 

2.80 

400 

1.00 

31 

1.70 

134 

2.30 

263 

2.90 

432 

1.10 

41 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  four  discbarge 
urements  made  during  1905.    It  is  well  denned  l)etween  gage  heights  0.8  foot  and  2.6  feet. 

Estimated  monthly  discharge  of  Salmon  Creek  near  Malott,  Wash.,  for  J 905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


20 

20 

46 

202 

194 

410 

182 

43 

28 

31 

23 

16 


11 

10 

25 

24 

116 

134 

31 

16 

10 

10 

7 

8 


15.0 
14.1 
36.3 
87.5 

146. 

215. 
85.4 
30.3 
16.2 
1&3 
U7 
12.8 


57.6 


Total  In 
acre-feet. 


922 

783 

2,233 

5,207 

8,977 

12,790 

5,251 

1,963 

964 

1,125 

615 

7S7 


4L7aO 


METHOW  RIVER  DRAINAGE  BASIN, 

DESCRIPTION  OF  BASIN. 

Methow  River  has  its  source  in  the  Cascade  Mountains  near  the  boundary  line  between  the 
United  States  and  British  Columbia,  and  flows  in  a  southeast  direction  into  Columbia  Rirer. 
The  stream  is  a  very  rapid  one  and  is  at  present  used  to  a  considerable  extent  for  irrigatioD 
purposes. 
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METHOW  RIVER  NEAR  PATEROS,  WASH. 

This  station  was  originally  established  May  3, 1903,  by  T.  A.  Noble,  and  was  located  on  a 
highway  bridge  about  1 ,000  feet  above  the  mouth  of  the  river.  The  first  two  measurements 
were  taken  from  this  bridge.  During  the  summer  of  1903  this  bridge  was  washed  away,  and 
a  temporary  bridge  400  feet  farther  downstream  was  used  in  making  the  measurement  of 
March  20,  1904. 

During  the  spring  of  1904  this  bridge  also  was  abandoned  because  of  its  temporary  nature 
and  the  poor  section  at  this  point,  and  a  cable  station  was  established  about  a  mile  above 
the  mouth  of  the  river. 

Both  banks  at  the  station  are  high  and  not  liable  to  overflow.  The  bed  of  the  stream  is 
covered  with  small  bowlders  and  gravel  and  is  liable  to  changes.  The  section  is  good,  except 
at  the  highest  stage  of  the  river.  At  such  times  the  current  at  the  station  becomes  too 
swift  to  measure,  and  it  is  necessary  to  use  a  boat  farther  down  the  stream,  where  the  back- 
water from  Columbia  River  retards  the  current. 

The  initial  point  for  soundings  is  a  cross  marked  "I.  P.''  on  rock  about  10  feet  back  of  the 
cable  support  on  the  left  bank. 

The  gage  is  located  about  500  feet  below  the  cable,  above  any  effect  of.  backwater 
from  Columbia  River.  It  is  fastened  between  two  pine  trees  on  the  left  bank.  The  lower 
section  is  inclined  and  reads  from  0  to  10  feet.  The  upper  section  is  vertical  and  reads  from 
10  to  19  feet.  All  gage  heights  given  below  and  all  discharge  measurements  are  referred 
to  this  gage.  A  secondary  gage  is  in  place  at  the  cable  to  be  used  by  the  hydrographer  at 
the  time  of  measurement,  to  assist  in  computing  areas.  During  1905  the  gage  was  read 
once  each  day  by  K.  K.  Parker.  Bench  marks  were  established  as  follows:  (1)  A  United 
States  Gelogical  Survey  standard  iron  post  in  front  of  Ives  Hotel,  at  Pateros,  Wash.;  eleva- 
tion, 26.05  feet  above  zero  of  the  gage  and  780  feet  above  sea  level.  (2)  The  top  of  a  large 
white  stone,  marked  "B.  M."  which  is  30  feet  northeast  of  the  gage  board  on  the  left  bank; 
elevation,  of  the  highest  pK>int,  15.20  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  387-388;  135,  pp  65-66. 
Discharge:  100,  p  388;  135,  p  66. 
Discbarge,  monthly:  135,  p  68. 
Gage  heights:  100,  p  389;  135,  p  67. 
Rating  table:  135,  p  67. 

Discharge  measurements  of  Methow  River  near  Pateros,  Wash.,  in  1906. 


Date. 


May  6 

November  4 . . 
"  NovemlDer  28 . 


Hydrographer. 


O.  Laurgaard 

do 

W.  C.  Sawyer 


Width. 


Feet. 

178 
164 
155 


Area  of 
section. 


Square 
feet. 

730 

408 

380 


Mean 
velocity. 


Feet  per 
second. 

4.27 

1.68 

1.62 


Oage 
height. 


Feet. 
6.50 
4.60 
4.30 


Dis- 
charga. 


Second- 
feet. 

3,116 

685 

618 
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Daily  gage  height,  in  feet,  of  Methow  River  near  Paterofi,  Wash.,  for  1905. 
Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 
5.4 

May. 

..5 

4.2 

4.1 

6.7 

4.16 

4.2 

4.1 

6.3 

6.7 

4.15 

4.15 

4.15 

5.3 

6.7 

4.16 

4.15 

4.15 

5.3 

6.5 

4.16 

4.15 

4.25 

5.3 

6.6 

4.15 

4.1 

4.3 

6.3 

6.6 

4.15 

4.05 

4.3 

5.4 

6.5 

4.1 

4.05 

4.3 

6.4 

6.85 

4.05 

4.1 

4.4 

5.46 

7.9 

4.0 

4.15 

5.0 

6.45 

7.8 

4.0 

3.8 

5.4 

6.45 

7.6 

4.0 

4.2 

5.4 

6.55 

7.45 

4.0 

4.15 

6.4 

6.6 

7.2 

4.0 

4.2 

6,35 

6.66 

7.15 

4.0 

4.2 

6.3 

5.66 

7.1 

4.0 

4.2 

5.3 

6.7 

7.0 

4.0 

4.2 

5.4 

6.75 

7.0 

4.1 

4.2 

6.6 

6.76 

7.0 

4.2 

4.2 

6.7 

6.8 

7.0 

4.2 

4.25 

6.75 

6.9 

7.0 

4.1 

4.2 

6.8 

6.05 

7.0 

4.1 

4.2 

6.7 

6.3 

6.9 

4.1 

4.2 

6.65 

6.8 

6.9 

4.1 

4.15 

5.6 

7.15 

6.8 

4.1 

4.1 

5.6 

7.9 

6.75 

4-1 

4.05 

5.65 

ao 

6.7 

4.05 

4.1 

5.65 

7.75 

7.0 

4.06 

4.1. 

5.5 

7.6 

7.2 

4.0 

5.4 

7.1 

7.7 

3.8 



6.4 

7.0 

ao 

" 

5.4 



a7 

June.    July 


9.1 
9.8 

lao 

10.4 
10.0 
10.0 
10.0 
10.0 
10.3 
10.2 
10.0 
9.8 
9.7 
8.7 

a4 
a3 
&1 

7.9 
8.0 

ao5 

8.05 

ao5 

&05 

&36 

8.25 

&1 

8.05 

7.9 

7.7 

7.65 


7.6 

7.55 

7.55 

7.5 

7.4 

7.1 

6.95 

6.9 

6.85 

6.75 

6.6 

6.4 

6.3 

6.26 

6.2 

6.0 

6.96 

5.9 

5.85 

5.8 

5.8 

5.8 

5.8 

6.76 

6.6 

6.65 

5.7 

5.6 

5.6 

6.55 

5.6 


Aug.     Sept.  i    Oct.       Nov.      Dec. 


4.4 

5.35 

5.35 

5.3 

5.3 

5.2 

5.15 

5.1 

5.0 

4.95 

4.9 

4.85 

4.85 

4.8 

4.75 

4.75 

4.75 

4.7 

4.65 

4.6 

4.6 

4.6 

4.46 

4.46 

4.45 

4.45 

4.4 

4.4 

4.4 

4.4 

4.35 


4.35 

4.3 

4.3 

4.25 

4.25 

4.2 

4.2 

4.2 

4.25 

4.25 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.25 

4.3 

4.4 

4.4 

4.4 

4.4 


4.45  ■ 

4.6 

4.75  ' 

1     ^^ 

1     4.9 

4.85 

«4 

4.45 

4.45 

5.0     , 

4.45  I 

4.45  I 

4.45 

4.6 

4.75 

4.9 

4.9 

4.85 

4.8 

4.75  I 

4.7 

4.7    I 

4.7     I 

4.7    , 

4.7 

4.65 

4.6 

4.5    I 

4.5    I 

4.5    I 

4.5 

4.5    I 


4.65 
4-65 
4.65 
4.6 

4.55 

4.55 

4.55 

4.5 

4.5 

4.5 

4.5 

«5 

4.5     I 

4.45 

4.4 

4.5 

4.5     I 

4.5     I 

4.5 

4.45 

4.4 

4.4 

4.45 

4.45 

4.45 

4.45 


4.6 

4.4 

4.75 

4.3 

4.75 

4.25 

4.7 

4.2 

4.7 

1 

4.2 
4.2 
4.S 
4.35 

4.25 
A.I 

4.25 

4-2 

4-2 

4.2 

4.2 

4.15 

4.15 

4.15 

4.15 

4.15 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.0 

4.0 


Note.— Some  ice  along  shores  during  February. 

Station  rating  table  for  Methow  River  near  Pateros,  Wash.,  from  January  1  to  December  SI, 

1905. 


Gage 
height. 

Discharge. 
Second-feet . 

he'ight. 

Discharge. 

Gage 
height. 

Discharge.  | 

1 

Second-feet. 

Gage 
height. 

Discbarge. 

Feet. 

Feel. 

Second-feet. 

1      Feet. 

Feet. 

Second-feet. 

3.80 

400 

5.10 

1,166 

1        6.40 

2,884 

8.20 

6,254 

3.90 

420 

5.20 

1,266 

6.50 

3,050    1 

8.40 

6,674 

4.00 

450 

5.30 

1,372 

6.60 

3,216 

8.60 

7,088 

4.10 

486 

5.40 

1,484 

6.70 

3,386    t 

8.80 

7,506 

4.20 

528 

5.50 

1,602 

6.80 

3,560 

9.00 

7,930 

4.30 

576    1 

5.60 

1,724 

'        6.90 

3,738 

9.20 

8,356 

4.40 

630    1 

5.70 

1,854 

7.00 

3,920 

9.40 

8.785 

4.50 

690    , 

6.80 

1,988 

7.20 

4,294 

9.60 

9,215 

4.60 

756     1 

6.90 

2,128 

7.40 

4,676    1 

9.80 

9,646 

4.70 

826     1 

6.00 

2,272 

'        7.60 

5.066    1 

10.00 

10,060 

4.80 

902    1 
984 

6.10 

2,420 

1        7.80 

5,460 

10.20 

10.518 

4.90 

6.20 

2,572 

8.00 

5,860    ' 

10.40 

10,960 

6.00 

1,072     1 

6.30 

2,728 

'   1 

The  above  table  Is  applicable  only  for  oi>en>channel  conditions, 
xnents  made  during  19(0-6.    It  is  well  denned. 


It  is  based  on  10  discharge  measure* 
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Estimated  monthly  discharge  of  Methow  River  near  Paieros,  Wash.^  for  1906. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

Septeinlier 

Octotier 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


528 

552 

1,988 

5,860 

7,296 

10,960 

5,066 

1,428 

630 

1,072 

791 

676 


10,960 


400 

400 

486 

1,372 

3,050 

5,164 

1,602 

603 

528 

630 

528 

450 


400 


480 

506 

1,291 

2,517 

4,110 

7,749 

2,839 

899 

553 

792 

678 

507 


1,910 


Total  In 
acre-feet. 


29,510 
28,100 
79,380 
149,800 
252,700 
461,100 
174,600 
55,280 
32,910 
48,700 
40,340 
31, 170 


1,384,000 


Note.— Discharge  applied  as  for  open  channel  during  February. 

CHELAN  RIVER  DRAINAGE  BASIN, 

DESCRIPTION  OF  BA.SIN. 

The  Chelan  is  a  short  river,  being  only  alx)ut  4  miles  in  length.  It  connects  Lake 
Chelan  with  Columbia  River,  entering  the  latter  at  Chelan  Falls.  It  is  valuable  princi- 
pally for  the  water  power  that  can  be  developed  on  it. 


LAKE  CHELAN  AT  CHELAN,  WASH. 

A  gage  is  attached  to  one  of  the  bents  of  the  upper  bridge  at  Chelan,  Wash.     It  is  above 
the  controlling  dam  and  gives  fluctuations  of  the  lake  surface  only. 

Daily  gage  height,  in  feet,  of  Lake  Chelan  at  Chelan,  Wash.,  for  1905. 


Day. 


1 
2 

3 
4 

5, 
6. 
7. 
8, 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 


Jan. 

Feb. 
2.25 

Mar. 
1.8 

Apr. 

May. 

June. 

2.4 

2.18 

3.05 

4.0 

2.45 

2.25 

1.85 

2.15 

3.05 

4.35 

2.45 

2.2 

1.9 

2.1 

3.0 

4.8 

2.45 

2.2 

2.0 

2.1 

2.9 

4.95 

2.4 

2.19 

2.1 

2.05 

2.9 

5.35 

2,38 

2,0 

2.2 

2.0 

2.9 

5.45 

2.4 

1.95 

2.0 

2.0 

2.95 

5.5 

2.48 

1.9 

2.05 

2,0 

3.0 

5.6 

2.47 

1.9 

2.1 

2.0 

3.0 

5.8 

2,45 

1.9 

2.05 

1.95 

3.15 

5.0 

2.42 

1.85 

2.15 

1.95 

3.25 

0.1 

2.4 

1.85 

2.25 

2.05 

3.25 

6.25 

2.4 

1.8 

2.  25 

1.98 

3.3 

6.25 

2.38 

1.8 

2.3 

2.0 

3.25 

6.15 

2.37 

1.8 

2.2 

2.0 

3.27 

6.0 

2.35 

1.8 

2.2 

2  0 

3.25 

5.9 

Day. 


17. 

18. 

19. 

20. 

21  . 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

31  . 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

2.37 

1.8 

2.2 

2.05 

3.25 

2.37 

1.8 

2.25 

2.1 

3.25 

2.37 

1.8 

2.25 

2.1 

3.25 

2.3 

1.8 

2.3 

Zl 

3.25 

2.35 

1.8 

2.3 

2.15 

3.25 

2.33 

1.8 

2.3 

2.2 

3.25 

2.32 

1.7 

2.3 

2.3 

3.2 

2.35 

1.8 

2.32 

3.4 

3.15 

2.48 

1.8 

2.35 

2.65 

a  15 

2.4 

1.8 

2.32 

2.8 

3.1 

2.35 

1.85 

2.3 

2.95 

3.15 

2.3 

1.8 

2.3 

3.0 

3.2 

23 

2.25 

3  05 

3.3 

2.28 

2.2 

..  I 

3.5 

2.25 

— . .. 

2,2 

3.8 

5.7 

5.6 

5.5 

5. 45 

5.4 

5.4 

5.35 

5.3 

5.3 

5.28 

5.25 

5  2 

5.1 

5  0 
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STREAM    MEASUREMENTS    IN    1905,   PART    XIV. 


CHELAN  RIVER  BELOW  LAKE  CHELAN,  WASHINGTON. 

This  station  was  established  November  6,  1903,  by  G.  H.  Bliss.  It  is  located  at  the 
highway  bridge  3,000  feet  below  the  outlet  of  the  lake  and  in  the  town  of  Chelan.  A  dam 
which  has  been  constructed  at  the  foot  of  the  lake  by  the  town  of  Chelan  holds  back  the 
flow  of  water  to  some  extent  during  the  dry  season.  This  dam  is  about  3,000  feet  above 
the  bridge. 

The  channel  is  straight  for  50  feet  above  and  150  feet  below  the  station.  The  right 
bank  can  not  overflow.  The  left  bank  is  lower  than  the  right,  but  is  not  liable  to  over- 
flow. Both  banks  are  without  trees.  The  bed  of  the  stream  is  composed  of  rocks  and 
gravel,  free  from  vegetation,  and  liable  to  shift  somewhat. 

Discharge  measurements  are  now  made  from  the  downstream  side  of  the  upper  highway 
bridge.  The  initial  point  for  soundings  is  the  end  vertical  on  the  downstream  side  of  the 
bridge  at  the  northwest  approach. 

The  gage  is  a  vertical  rod  16  feet  long  attached  to  the  third  pile  bent  of  the  northwestern 
approach  to  the  bridge.  During  1905  the  gage  was  read  once  each  day  by  G.  L.  Richardson. 
The  bench  mark  is  a  wire  spike  driven  into  a  root  on  the  west  side  of  a  large  cotton  wood 
tree,  which  is  40  feet  downstream  from  the  northwestern  approach  to  the  bridge  and  30 
feet  from  the  river;  elevation,  11.86  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papen 
of  the  United  States  Geological  Survey: 

Description:  100,  p  387;  135,  pp  68-69. 
Discharge:  100,  p  387;  135,  p  60. 
Discharge,  monthly:  135,  p  71. 
Gage  heights:  100,  p  387;  135,  pp  69-70. 
Rating  table:  135,  p  70. 

Discharge  measurements  of  Chelan  River  hdow  Lake  Chelan,  Washington,  in  1906. 


Date. 


May  4 

November  4.. . 
Novemljer27. . 


Hydrographcr. 


O.  Laurgaard 

do.   

W.  C.  Sawyer 


Width. 


Feet. 
285 
295 
292 


Area  of 
section 


Square 

feel. 

943 

1,129 

1,117 


Mean 
velocity. 


Feet  per 
second. 

4.04 


.87 


Gage 
height. 


Feet. 

7  68 
6  20 
5.65 


Dis- 
chaige. 


Second- 
feet. 

3,810 

1,230 

970 
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Daily  gage  height,  in  feet,  of  Chelan  Rhier  below  Lake  Chelan,  Washington,  for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


I 


5.4 

5.4 

5.45 

5.4 

5.4 

5.4 

5.4 

5.38 

5.38 

6.37 

5.37 

5.37 

5.37 

5.35 

5.35 

6.35 

6.38 

6.38 

5.32 

5.32 

5.33 

5.33 

5.32, 

5.32 

5.35 

5.32 

5.33 

5.32 

5.32 

5.3 

5.3 


Feb. 


5.3 

6.3 

5.3 

5.29 

5.29 

5.5 

5.45 

5.45 

5.45 

5.45 

5.4 

5.4 

5.4 

5.38 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.37 

5.4 

5.4 

5.4 

5.4 

5.4 


Mar. 


5.4 

5.4 

5.43 

5.48 

5.52 

5.56 

5.57 

6.15 

6.18 

6.5 

6.6 

6.65 

6.65 

6.75 

6.8 

6.8 

6.8 

6.9 

6.9 

6.95 

6.95 

6.95 

6.95 

7.03 

7.03 

7.02 

7.0 

7.0 

6.9 

6.8 

6.8 


Apr. 


6.75 

6.7 

6.65 

6.65 

6.62 

6.6 

6.6 

6.6 

6.6 

6.58 

6.58 

6.65 

6.6 

6.6 

6.6 

6.6 

6.65 

6.7 

6.7 

6.7 

6.77 

6.85 

7.0 

7.1 

7.3 

7.6 

7.7 

7.75 

7.8 

7.85 


May. 


7.8 

7.8 

7.75 

7.65 

7.65 

7.65 

7.7 

7.75 

7.75 

7.9 

&0 

8.0 

8.05 

8.0 

8.02 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

ao 

8.0 

7.95 

7.9 

7.85 

7.9 

7.95 

8.05 

8.2 

8.6 


June. 


8.9 
9.2 
9.4 
9.6 
9.85 
9.95 
10.0 
10.1 
10.2 
10.35 
10.45 
10.6 
10.6 
10.55 
10.4 
10.3 
10.15 
10.05 
10.0 
9.95 
9.9 
9.85 
9.85 
9.8 
9.8 
9.78 
9.75 
9.7 
9.6 
9.58 


July. 


9.5 

9.43 

9.38 

9.35 

9.3 

9.28 

9.22 

9.15 

9.1 

9.05 

9.0 

8.95 

8.9 

8.8 

8.7 

8.6 

8.5 

8.37 

8.25 

&2 

a  17 

8.2 

8.25 

8.25 

a25 

8.25 

8.22 

8.2 

8.17 

8.15 

8.1 


Aug. 


8.0 

7.9 

7.8 

7.7 

7.6 

7.55 

7.5 

7.65 

7.5 

7.4 

7.35 

7.3 

7.3 

7.25 

7.15 

6.6 

6.6 

5.7 

5.75 

5.75 

5.75 

5.78 

5.78 

5.8 

5.8 

5.85 

5.8 

5.8 

5.8 

6.0 

5.9 


Sept. 


5.9 

5.85 

5.85 

5.8 

5.78 

5.8 

5.85 

5.9 

6.0 

6.1 

6.12 

6.16 

6.18 

6.2 

6.2 

6.15 

6.15 

6.1 

6.05 

6.0 

6.1 

6.1 

6.1 

d.2 

6.2 

6.18 

6.18 

6.2 

6.2 

6.2 


Oct. 

Nov. 

6.2 

6.3 

6.23 

6.25 

6.35 

6.25 

6.55 

6.2 

6.6 

6.15 

6.7 

6.13 

6.9 

6.1 

6.8 

6.1 

6.75 

6.1 

6.6 

6.05 

6.65 

6.0 

6.7 

5.98 

6.75 

5.9 

6.6 

5.88 

6.55 

5.85 

6.5 

5.9 

6.48 

5.8 

6.4 

5.8 

6.38 

5.9 

6.32 

5.9 

6.1 

5.85 

6.25 

5.8 

6.2 

5.7 

6.25 

5.65 

6.2 

5.7 

6.25 

5.8 

6.35 

5.7 

6.3 

5.65 

6.3 

5.6 

6.35 

6.6 

6.3 

Dec. 


5.55 

5.6 

6.6 

5.6 

5.55 

5.5 

5.5 

5.5 

5.5 

5.5 

5.45 

5.4 

5.5 

5.5 

5.6 

5.5 

5.5 

5.5 

5.45 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.6 

5.5 

5.45 

5.4 

5.4 

5.4 


Note.— No  ice  record. 


Station  rating  table  for  Chelan  River  below  Lake  Chelan,  Washington,  from  January  1  to 

December  SI,  1905. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Gaee 
height. 

Discharge. 

Gago 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

5.30 

780 

0.50 

1,650 

7.70 

3,630 

8.80 

5,690 

5.40 

820 

G.GO 

1,780 

7.80 

3,810 

8.90 

5,880 

5.50 

865 

6.70 

1,920 

7.90 

3,990 

9.00 

0,070 

5.60 

915 

6.80 

2,070 

8.00 

4,170 

9.20 

6,450 

5.70 

965 

6.90 

2,230 

8.10 

4,360 

9.40 

6,830 

5.80 

1,020 

7.00 

2,390 

8.20 

4,550 

9.60 

7,210 

5.90 

1,080 

7.10 

2,560 

8.30 

4,740 

9.80 

7,600 

6.00 

1,150 

7.20 

2,730 

8.40 

4.930 

10.00 

8,000 

6.10 

1,230 

7.30 

2,910 

8.50 

5,110 

10.20 

8,400 

6.20 

1,320 

7.40 

3,090 

8.60 

5,300 

10.40 

8,800 

6.30 

1,420 

7.50 

3,270 

8.70 

5,500 

10.60 

9,200 

6.40 

1.530 

7.60 

3,450 

1 

The  above  table  is  applicable  only  for  open-rhannci  conditions.    It  is  based  on  nine  discharge  roeas- 
tirements  made  during  1904-5.    It  is  fairly  well  denned  tjetwecn  gage  heights  5.6  feet  and  10.3  feet. 
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Estimated  monthly  discharge  of  Chelan  River  below  Lake  Chelan,  Washinfftonjfar  1905. 


Month. 


jftntmry 

Februiiry 

March 

April.......... 

May 

June.... .. 

July 

August 

September 

October....... 

November 

Decemljer 

Theye^r 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean, 


&43 

865 
2,441 
3,900 
5,300 
9,200 
7,020 
4,170 
1,320 
2,230 
1,508 

915 


9.200 


780 
776 
820 

1,754 

3,540 

5,880 

4,360 

965 

1,000 

1,230 

915 

820 


817 
1,800 
2,230 
4,049 
7,887 
5,471 
2,180 
1,207 
1,606 
1.115 

856 


776 


2.503 


Total  In 
acre-feet. 


Ul»2» 
133,300 


134,000 

71,830 
«,870 

52,630 


l.Sia.OQO 


WENATCHEE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Wenatchee  River  has  its  source  on  the  eastern  slope  of  the  Cascade  Mountains,  and  floirs 
southeastward  through  Wenatchee  Lake,  entering  Columbia  River  near  Wenatchee,  Wash. 

WK NATCH EE  RIVER  AT  CASHMERE,  WASH. 

This  station  was  established  July  26, 1904,  by  W.  G.  Steward.  It  is  located  at  the  high- 
way bridge  just  north  of  the  town  of  Cashmere,  Wash. 

The  channel  is  curved  for  about  800  feet  above  and  below  the  station,  and  the  current  is 
swift.  The  right  bank  is  high,  gravelly  and  rocky,  lined  with  timber  and  bushes,  and  not 
liable  to  overflow.  The  left  bank  is  not  high,  but  overflows  only  in  extremely  high  water. 
The  bed  of  the  stream  is  covered  with  small  rounded  bowlders  and  cobblestones,  is  free 
from  vegetation,  and  permanent.  The  channel  is  divided  by  the  pier  into  two  channels. 
The  bridge  is  located  about  midway  of  a  long,  sweeping  curve.  The  water  is  swift,  espe- 
cially at  the  middle  of  the  south  span. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  bolthead  in  the  southeast 
corner  of  the  bridge,  marked  zero. 

A  plain- staff  gage  is  fastened  to  the  downstream  edge  of  the  south  face  of  the  middle 
pier.  During  1905  the  gage  was  read  once  each  day  by  A.  C.  Jones.  Bench  marks  were 
established  as  follows:  (1)  The  head  of  an  8-penny  nail  driven  into  a  timber  at  the  south- 
east corner  of  the  middle  pier;  elevation,  12.98  feet.  (2)  A  bolthead  at  the  southeast  cor- 
ner of  the  bridge,  identical  with  the  initial  point;  elevation,  16.63  feet.  (3)  A  railroad 
spike  driven  into  a  telephone  pole  at  the  left  end  of  the  bridge;  elevation,  10.91  feet.  Ele- 
vations refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  71-72. 
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Discharge  meastwemenU  of  Wenatchee  Rifw  at  Cashmere ^  Wash.f  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Feet  per 
iecond. 

2.31 

2.23 

1.70 

1.55 

Gage 
height. 

Feet. 
2.90 
2.48 
1.98 
1.87 

Dis- 
charge. 

October  30 

November  3 .. . 

W.O.  Steward 

do 

Feet. 

187 

185 

!        164 

162 

960 
804 
799 

784 

Second- 
feet. 

2,220 

1,993 

1,357 

1,214 

November  14 . . 
November  25 . . 

do 

do 

Daily  gage  hetghf^  infeety  of  Wenatchee  River  at  Cashmere,  Wash.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

3.1 

3.0 

2.9 

2.9 

2.8 

3.0 

3.1 

3.2 

3.3 

3.3 

3.3 

3.4 

3.6 

3.7 

3.6 

3.6 

3.5 

3.5 

3.6 

3.8 

4.0 

4.2 

4.7 

5.3.5 

6.1 

6.25 

6.0 

5.6 

5.1 

4.8 



May. 

4.5 
4.3 
4.2 
4.1 
4.1 
4.3 
4.6 
5.1 
5.5 
5.3 
5.0 
4.8 
4.8 
4.8 
5.0 
4.9 
4.8 
4.8 
4.7 
4.6 
4.5 
4.4 
4.3 
4.2 
4.1 
4.2 
4.6 
5.1 
5.6 
5.8 
6.3 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.8 
1.8 
1.8 
1.8 
1.7 
1.5 
1.5 
1.5 
1.5 
1.4 
1.3 
1.3 
1.4 
1.4 
1.4 
1.5 
1.5 
1.6 
1.5 
1.5 
1.5 
1.4 
1.4 
1.5 
1.5 
1.4 
1.5 
1.6 
1.5 
1.4 
1.2 

l.l 
1.1 
1.2 
1.3 
1.3 
1.3 
1.4 
1.3 
1.2 
1.1 
1.0 
1.8 
1.8 

:;: 

1.8 
1,8 
1.8 
1.8 
1.7 
1.6 
1.5 
1.4 
1.5 
1.8 
2.3 
2.4 
2.4 

2.5 
2.8 
3.7 
4.1 
4.2 
4.2 
4.1 
4.1 
4.2 
4.4 
4.6 
4.6 
4.3 
4.1 
4.0 
3.9 
4.0 
4.3 
4.3 
4.2 
4.2 
4.1 
4.0 
3.9 
3.8 
3.8 
3.6 
3.5 
3.4 
3.3 
3.1 

6.9 
7.0 
7.0 
7.1 
6.6 
6.3 
6.2 
6.3 
6.7 
6.9 
6.9 
6.7 
6.4 
5.9 
5.6 
5.5 
5.3 
5.2 
5.3 
5.5 
5.5 
5.6 
5.6 
5.5 
5.4 
5.4 
5.3 
5.4 
5.0 
4.9 

5.0 
4.9 
5.0 
4.9. 
4.8 
4.7 
4.5 
4.4 
4.5 
4.6 
4.5 
4.3 
4.1 
3.8 
3.6 
3.4 
3.3 
3.3 
3.2 
3.3 
3.4 
3.6 
3.7 
3.8 
3.6 
3.5 
3.4 

1  3.3 
3.2 
3.0 

1      3.0 

2.9 
2.9 
2.9 
2.8 
2.7 
2.6 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.4 
2.4 
2.3 
2.2 
2.1 
2.1 
2.1 
2.0 
2.0 
1.9 
2.1 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.9 
2.0 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.5 
1.5 
1.5 
1.5 
1.7 
1.9 
1.9 
1.8 
1.8 
1.8 
2.5 
2.2 
2.1 
2.0 

1.9 
1.9 
3.9 
5.5 
4.3 
•    4.5 
4.2 
3.9 
3.5 
3.2 
3.1 
3.0 
2.8 
2.7] 
2.7 
2.6 
2.5 
2.4 
2.3 
2.2 
2.2 
2.1 
2.1 
2.1 
4.0 
4.1 
3.7 
3.3 
3.3 
3.1 
2.8 

2.6 
2.5 
2.5 
2.5 
2.4 
2.3 
2.3 
2.2 
2.2 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
1.9 
1.9 
2.0 
2.1 
2.1 
2.0 
2.0 
1.9 
1.9 
1.9 
2.0 
2.1 
2.0 
1.9 
1.9 

1.9 

2 

1.9 

3 

2.0 

4 

1.9 

5 

1.8 

6 

1.9 

7 

1.8 

8 

1.9 

9 

1.8 

10 

1.7 

11 

1.6 

12 

1.5 

13 

1.4 

14 

1.4 

15 

1.4 

16 

1.4 

17 

18 

19 

20 

21 

22 

1.5 
1.6 
1.6 
1.5 
1.5 
1.4 

23 

1.3 

24 

1.4 

25 

1.4 

26 

27 

28 

29  . 

1.5 
1.5 
1.5 
1.5 

30 

1.5 

31 

1.4 

Note.— Ice  conditions  during  part  of  January  and  February. 
IRR  178—06 i 
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Station  rating  table  for  Wenatchee  River  at  Cashmere  y  Wash.,  from  July  S7, 1904,  toDermher 

SI,  1905. 


height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

height. 



Feet. 

Discharge. 

Gage 
height. 

' 

Fert. 

1 

j  Dlscharg?. 

Feet. 

Second-feet. 

^Second-feel. 

l.OO 

550 

2.30 

1,665    ; 

3.60 

3,240 

1         4.90 

5,130 

1.10 

615 

2.40 

1,770 

3.70 

3,380 

5.00 

5,300 

1.20 

685 

2.50 

1,875 

3.80 

3,520 

5.30 

5,630   1 

1.30 

755 

2.60 

1,985 

3.90 

3,660 

5.40 

5,940 

1.40 

830 

2.70 

2,095 

4.00 

3,800 

5.60 

6,360 

1.50 

910 

2.80 

2,210 

4.10 

3,950 

j         5.80 

6.5» 

1.60 

990 

2.90 

2,330    1 

4.20 

4,100 

6.00 

6,W0   1 

1.70 

1,075 

3.00 

2,450    ; 

4.30 

4,250 

6.20 

7,240 

1.80 

1,165 

3.10 

2,580 

4.40 

4,400 

1         6.40 

7,580 

1.90 

1,260 

3.20 

2,710 

4.50 

4,550 

6.60 

7,930 

2.00 

i,»;o 

3.30 

2,840 

4.60 

4,700 

6.80 

8,360 

2.10 

1,460    1 

3.40 

2,970    1 

4.70 

4,850 

7.00 

8,600 

2.20 

l,5ti0 

: 

3.50 

3,100    1 

4.80 

5,000 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  on  discharge  measaw- 
ments  made  during  1904-5.     It  is  well  defined  Ijetween  gage  heights  1.8  feet  and  3.9  feet. 

Estimated  monthly  discharge  of  Wenatchee  Riv^r  at  Cashmere,  Wash. ,  for  190.^  and  J9fXi. 


Month. 


Discharge  in  second-feet. 


Total  ia 


Maximum.   Minimum 


July  27-31.. 

August 

September. 

Octol)er 

November. 
December. . 


3,660 
2,970 
1,560 
1,360 
1,985 
1,665 


The  period . 


January... 
February . . 

March 

.\pril 

May 

June 

July 

August 

Septomlwr. 

October 

Noveml)or. 
December. . 


The  year. 


1,165 
1,770 
4.700 
7,325 
7,410 
8.780 
5,300 
2,330 
1,875 
G.lOO 
1,985 
1,360 


8,780 


2.970 

1,360 

830 

685 

615 

1,075 


Mean,    i 

j* 

swrre-irei- 

3,354 

3i.m 

2.078 

ir.w 

1,122 

66.T5P 

851 

52,20 

1,120 

66. 6« 

.331 


685 

550 
1,875 
2,210 
3,950 
5.150 
2,450 
1,075 

910 
1,280 
1,260 

755 


915 
1,001 
3,702 
3,794 
4,940 
6,872 
3.727 
1,610 
1.133 
2,660 
1,476 

993 


550 


2,735 


428,® 


56,3® 
55. 590 
227,600 
225.800 
3B3,«0 
408.9(» 
2»,21P 

67.429 
163,0 
87.830 
61,060 


1,986,000 


Note.— Rating  table  applied  as  for  open  channel  during  entire  year. 
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YAKIMA  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIX. 

Yakima  River  has  its  source  in  Keechelus  Lake,  on  the  eastern  slope  of  the  Cascade 
Mountains,  in  Kittitas  County,  Wash.  Within  a  short  distance  it  receives  the  water  of 
Kachess  Lake,  and  2J  miles  above  Clealum  it  receives  the  outlet  of  the  last  of  the  three 
large  headwater  lakes.  Practically  its  entire  summer  flow  is  now  used  for  irrigation.  It 
enters  Columbia  River  5  miles  above  Kennewick,  Wash. 

Naches  River  has  its  source  on  the  eastern  slope  of  the  Cascade  Mountains,  in  Yakima 
County,  Wash.  It  flows  in  a  general  southeasterly  direction,  entering  Yakima  River  a 
short  distance  above  North  Yakima.  Irrigation  is  practiced  in  the  narrow  valley  along 
the  lower  course  of  the  river,  and  its  waters  are  of  greater  value  for  the  irrigation  of  lands 
west  of  North  Yakima.  The  river  has  considerable  fall,  and  the  water  can  easily  be  diverted 
by  means  of  comparatively  short  canals. 

Tieton  River  is  the  principal  tributary  of  Naches  River  and  dischai'ges  into  the  latter 
about  17  miles  above  its  junction  with  Yakima  River,  near  North  Yakima.  Its  source  is 
in  the  Cascade  Mountains  in  the  vicinity  of  Cowlitz  Pass.  A  peculiar  feature  of  the  stream 
is  the  turbid,  milk-white  appearance  of  the  water.  It  is  similar  in  this  respect  to  White 
River,  on  the  western  slope  of  the  Cascade  Range.  The  water  of  South  Fork  of  the  Tieton, 
25  miles  above  the  mouth,  is,  however,  perfectly  clear.  The  forks  head  in  the  glaciers  of 
a  peak  of  the  Cascades  known  as  Goat  Rock. 

YAKIMA  RIVER  NEAR  MARTIN,  WASH. 

Lake  Keechelus  is  the  uppermost  of  the  three  lakes  forming  the  source  of  Yakima  River. 
At  the  outlet  a  good  dam  site  exists,  and  by  the  construction  of  a  dam  a  considerable  por- 
tion of  the  flow  of  the  Yakima  at  this  point  can  be  stored  and  used  for  irrigation  in  the 
lower  Yakima  Valley  during  the  dry  season. 

A  gaging  station  was  estabhshed  October  18, 1903,  by  G.  H.  Bliss.  It  is  1,000  feet  belo\i 
the  outlet  of  Lake  Keechelus,  800  feet  below  the  dam  of  the  Cascade  Lumber  Company,  and 
4  miles  northwest  of  Martin,  Wash. 

The  channel  is  straight  for  500  feet  above  and  350  feet  below  the  station.  Both  banks 
are  high,  not  liable  to  overflow,  and  heavily  timbered.  The  current  is  swift,  and  there  is 
but  one  channel  at  all  stages.  The  bed  of  the  stream  is  composed  of  gravel  and  is  free 
from  vegetation  and  permanent. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  cable  has  a  total  span  of  200  feet.  The  initial  point  for  soundiugs  is  the  north  fac^  of 
the  tree  on  the  south  (right)  bank,  to  which  the  cable  is  fastened. 

The  original  gage  was  in  two  sections  and  was  located  on  the  right  bank  just  above  the 
cable.  The  lower  inclined  section  read  from  5  to  7  feet.  The  upper  vertical  section  read 
from  7  to  13  feet.  Observations  were  taken  daily  from  this  gage  until  November  14,  1903, 
when  the  gage  was  destroyed  by  the  caving  of  the  river  bank.  Observations  were  then 
discontinued  until  January  28,  1904,  when  a  new  vertical  gage,  No.  2,  was  installed  by  the 
Yakima  Development  Company  at  a  point  75  feet  above  the  location  of  the  old  gage,  and 
readings  were  resumed  by  the  United  States  Geological  Survey.  The  datum  of  this  gage 
which  is  now  in  use  is  0.07  foot  higher  than  the  original  one.  The  gage  is  a  vertical  rod 
fastened  to  an  overhanging  tree.  During  1905  the  gage  was  read  twice  each  day  by  Chris- 
tian Hansen.  Bench  marks  were  established  as  follows:  (1)  The  top  of  a  spike  in  the  root 
on  the  north  side  of  a  large  cedar  tree  50  feet  south  and  50  feet  west  of  the  gage;  elevation, 
21.59  feet.  (2)  A  nail  in  the  base  of  a  48-inch  fir  tree  on  the  right  bank  25  feet  above  the 
cable  and  50  feet  from  the  river;  the  tree  is  blazed  and  marked  "B.  M.;"  elevation,  25.22 
feet.     Elevations  refer  to  the  datum  of  the  present  gage. 
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Informatioa  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  386;  135,  p  74. 
DlschaiKe:  100.  p  386;  135,  p  75. 
Discharge,  monthly:  135,  p  76. 
Gage  heights:  135,  p  75. 
Rating  table:  135,  p  76. 

Disctuvrgt  measurements  of  Yakima  River  near  Martin^  Wae^.y  in  1905. 


Date. 


June  5 

June  28 

August  25 

November  16 . 


Hydrographer. 


W.  J.  Lightfoot. 

do 

W.  G.  Muldrow  . 
do 


Width. 

Area  of 
section. 

Me^n 
velocity. 

Feet. 

Square 
feet. 

Feet  per 
second. 

120 

344 

2.46 

118 

251 

1.52 

105 

130 

.50 

108 

179 

.80 

Gage 
height. 


Feet. 
8.60 


6.S0 
6.87 


Di4- 

chaxgit. 

Secomd^ 
feet. 

MS 

3S1 

1,430 


Daily  gage  height,  in  feet,  of  Yakima  River  near  Martin,  Wash.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7, 

8. 

9 

10. 
11. 
12 
13 
14 
15. 
16. 
17, 
18. 
19, 
20 
21 
22, 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Jan.      Feb.      Mar. 


7.1 
7.2 
7.2 
7.1 
7.1 
7.0 
7.0 
6.9 
6.9 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.H 
6.8 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.8 
6.8 
6.8 
0.8 
6.S 
6.9 
6.8 


6.8 

6.8 

6.8 

6.75 

6.75 

6.75 

6.78 

6.8 

6.8 

6.8 

6.75 

6.7 

6.65 

6.65 

6.65 

6.6 

6.6 

6.6 

6.6 

6.6 

6.7 

6.7 

6.7 

6.8 

6.9 

7.1 

7.2 

7.2 


I  ^ 

Note.— No  ice  record. 


7.5 

7.8 

7.9 

8.0 

8.2 

8.25 

8.2 

8.1 

8.15 

8.25 

8.3 

8.3 

8.15 

8.0 

7.9 

7.9 

7.9 

7.9 

7.9 

7.9 

7.9 

7.9 

7.9 

7.9 

7.8 

7.7 

7.6 

7.6 

7.5 

7.4 

7.3 


Apr. 

May. 

June. 

July. 
7.4 

7.3 

7.9 

8.8 

7.2 

7.8 

8.75 

7.4 

7.1 

7.7 

8.85 

7.3 

7.1 

7.7 

8.65 

7.3 

7.1 

7.6 

8.45 

7.3 

7.1 

7.7 

8.35 

7.2 

7.2 

7.8 

8.3 

7.15 

7.2 

8.1 

8.3 

7.1 

7.2 

8.3 

8.3 

7.1 

7.2 

8.2 

8.25 

7.1 

7.2 

8.1 

8.2 

7.1 

7.25 

8.0 

8.1 

7.0 

7.3 

8.0 

8.0 

7.0 

7.4 

8.25 

7.9 

6.9 

7.4 

8.4 

7.8 

6.9 

7.4 

8.3 

7. 7 

6.9 

7.4 

8.3 

7.6 

6.9 

7.4 

8.2 

7.6 

6.8 

7.5 

8.1 

7.55 

6.8 

7.65 

8.0 

7.5 

6.8 

7.8 

7.9 

7.5 

6.8 

7.9 

7.9 

7.45 

6.8 

8. 15 

7.9 

7.4 

6.7 

8. 45 

7.95 

7.4 

6.7 

8. 75 

8.05 

7.4 

6.7 

8.8 

8.1 

7.4 

6.7 

8.7 

8.1 

7.45 

6.7 

8.5 

8.4 

7.5 

6.7 

8.2.5 

8.5 

7.5 

6.7 

8.0 

8.5 

7.5 

6.6 

8.9 

6.6 

Aug. 


Sept. 


6.6 

6.6 

6.6 

6.55 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.4 

6.4 

6.4 

6.5 

6.5 

6.55 

6.6 

6.6 

6.6 

6.6 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.4 


6.4 

6.4 

6.42 

6.42 

6.4 

6.39 

6.4 

6.4 

6.4 

6.4 

6.39 

6.39 

6.42 

6.4 

6.4 

6.4 

6.42 

6.43 

6.42 

6.44 

6.43 

6.44 

6.5 

6.5 

6.52 

6.74 

6.84 

6.87 

6.9 

&91 


Oct. 


Nov.     Dec 


6.91 

7.15 

7.94 

8.28 

8.32 

8.37 

8.23 

8.17 

8.09 

7.94 

7.82 

7.71 

7.62 

7.56 

7.52 

7.46 

7.44 

7.4 

7.32 

7.26 

7.22 

7.17 

7.11 

7.26 

8.04 

8.09 

7.97 

7.82 

7.72 

7.56 

7.44 


7.34 
7.28  j 
7.23 
7.23  ! 
7.19 

t.hI 

7.10 
7.06  j 
7.04  I 

7.01  I 
7.0     I 
6.94  I 
6.92  I 
6.9 
6.89 
6.87 
6.85  I 
6.8S 
6.9 
6.98 
6.94 
6.92  I 
6.9     I 
6.88 
6.9    I 
6.96  ' 

7.02  I 
7.16  [ 
7.32  I 
7.31  I 


7.24 

7-22 

7.2 

7.14 

7.12 

7.12 

7.1 

7.08 

7.04 

7.02 

&98 

6.96 

6.92 

6.9 

6. 88 

6.85 

6.92 

6-94 

6.92 

6.9 

6-» 

6.85 

6.86 

6. 85 

6. 88 

6.92 

6-95 

6.94 

6.92 

6.9 

6.8S 
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Station  rating  iabhfor  Yakima  River  near  Martin,  W ash. ,  from  January  1  to  December  31, 

1906. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

I     Gage 
j   height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

'      Fc^. 

Second-feet. 

Feet. 

Second-feet. 

6.30 

58 

7.00 

178 

7.70 

430 

8.40 

748 

6.40 

67 

7.10 

208 

7.80 

472 

8.50 

798 

6.50 

78 

7.20 

240 

7.90 

516 

8.60 

848 

6.60 

90 

7.30 

274 

aoo 

660 

8.70 

898 

6.70 

106 

7.40 

310 

8.10 

606 

8.80 

950 

6.80 

126 

7.50 

348 

8.20 

652 

8.90 

1,004 

6.90 

150 

7.60 

388 

8.30 

700 

9.00 

1,058 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  measure- 
ments made  during  1903-1905     It  is  well  defined. 

Estimated  monthly  discharge  of  Yakima  River  near  Martin,  Wash.,  for  1905. 
[Drainage  area,  56  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet 
per  square 


Depth  in 
inches. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


240 
240 
700 
950 
1,004 
977 
310 
90 
153 
734 
288 
254 


106 
90 
274 
208 
388 
310 
90 
67 
66 
153 
138 
138 


143 

124 

522 

419 

603 

534 

169 
79.7 
80.9 

430 

191 

173 


8,793 
6,887 
32.100 
24,930 
37,080 
31,780 
10,390 
4,901 
4,814 
26,440 
11,360 
10.640 


2.55 
2.21 
9.32 
7.48 
10.77 
9.54 
3.02 
1.42 
1.44 
7.68 
3.41 
3.09 


1,004 


06 


289 


210. 100 


5.16 


2.94 

2.30 

10.74 

8.34 

12.42 

10.64 

3.48 

1.64 

1.61 

8.85 

3.80 

3.56 

70.32 


YAKIMA  RIVER  NEAR  NORTH  YAKIMA,  WASH. 

This  station  was  established  May  5, 1904,  by  G.  H.  Bliss,  and  was  discontinued  October  15, 
1905.  It  is  located  at  the  highway  bridge  at  Selah  Gap,  2}  miles  north  of  North  Yakima, 
Wash.,  one-fourth  mile  above  the  confluence  of  Yakima  and  Naches  rivers,  and  300  feet  east 
of  the  bridge  of  the  Northern  Pacific  Railway. 

The  channel  is  straight  for  about  800  feet  above  and  600  feet  below  the  station.  The  cur- 
rent is  sluggish  at  low  stages.  Both  banks  are  low,  partly  wooded,  and  subject  to  overflow 
during  high  water.  The  bed  of  the  .stream  is  composed  of  gravel  and  .sand,  and  is  free  from 
vegetation,  and  stable.     There  is  one  channel  at  all  stages,  broken  by  three  bridge  piers. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  a  point  marked  zero  on  the  top  railing  near  the  right  end  of  the  bridge, 
downstream  side. 

A  staff  gage  is  fastened  vertically  to  the  south  side  of  the  pier  at  the  right  end  of  the 
four-span  highway  bridge.  During  1905  the  gage  was  read  once  each  day  by  Patrick 
Gallagher.  The  bench  mark  is  the  top  of  the  shoe  plate  on  the  lower  side  of  the  bridge  above 
the  pier  Dearest  the  right  bank;  elevation,  16.64  feet  above  the  datum  of  the  gage. 
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A  description  of  this  station,  with  gage  heights,  discbarge  data,  and  rating:  table,  is  con- 
tained in  Water-Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  79-81. 

Daily  gage  height,  in  feet,  of  Yakima  River  near  North  Yalcimay  Wash.,  for  1905. 


Day. 

June. 

1 

July. 

Aug. 

Sept. 

Oct. 

Day. 

June. 
4.7 

July. 

3.0 

2.9 

2.9 

2.8 

2.8 

2.8 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.65 

2.6 

Aag. 

!  Sept 

loc. 

1 

6.3 
6.5 

6.8 
6.7 
6.3 
5.8 
5.7 
6.7 

4.4 

4.2 
4.1 
4.0 
3.9 
3.7 
3.5 
3.5 
3.4 
3.4 
3.3 
3.2 
3.0 
3.0 
3.0 

2.6 
1      2.6 

j      2.6 
2.6 
2.5 
1      2.5 
i      2.5 
,      2.5 
,      2.5 

1      2-^ 

2.5 

2.5 

'      2.4 
'      2.4 

1 

2.3 
2.3 
2.3' 
2.3! 

2.3  1 
2.3 
2.2, 
2.2 
2.2 
2.2, 
2.2 
2.2 
2.3 
2.3  1 
2.3 
2.2  1 
1 

i 

2.8 

2.8  f 
3.6 
4.2 
4.5 

4.6 

1 

4.3 
4.0' 
4.0  1 

3.9  1 
3.8 
3.8  1 

17 

18 

2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 



2.3 

2.3 

2.3 

2.3 

2 

2.2 

3 

19 

4.4 

4.2 
4.2 
4.2 
4.3 
4.3 

2  2 

4 

20 

2  2 

5 

21 

1       ^  "^    

2.2 

6 

22 

2.3  ' 

7..            ..   . 

23 

1       2.3  !'■■■. 

8 

24 

9 

25 

2.3 

10 

26 

27 

28 

4.3 
4.3 
4.9 
4.7 
4.6 

2.4  i 

11... 

1 
2.4  I 

12 

5.6 
5.4 
5.2 

4.9 

4.8 

2.5 

13 

29 

2.6 

2.8 

14 

;« 

15.. 

31 

16 

YAKIMA  RIVER  NEAR  YAKIMA,  WASH. 

Yakima  River  enters  Columbia  River  just  above  the  town  of  Pasco.  The  first  measunp- 
ment  of  the  river  was  made  at  this  point  August  14,  1893.  The  station  was  originally 
located  at  the  county  bridge  at  Union  Gap,  2  miles  below  Yakima,  Wash.  The  station  was 
reestablished  in  August,  1895,  a  cable  and  new  gage  being  installed  about  1,000  feet  below 
the  bridge.  It  is  about  3  miles  above  the  intake  of  the  Sunnyside  canal.  The  station  is  of 
value,  as  it  is  the  only  point  near  the  large  irrigated  area  above  and  below  which  is  unaffected 
by  the  taking  out  of  water  in  irrigating  canals. 

The  channel  is  straight  for  1 ,000  feet  above  and  below  the  station.  The  current  has  a  mod- 
erate velocity.  The  right  bank  is  high,  not  liable  to  overflow,  and  is  covered  with  sagebrush. 
The  left  bank  is  a  low  gravel  bar  which  overflows  during  extreme  high  water.  The  bed  of  the 
stream  is  composed  of  gravel  and  is  free  from  vegetation  and  permanent.  There  b  one  chan- 
nel at  low  water  and  two  channels  at  ordinary  and  flood  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The  initial 
point  for  soundings  is  a  cross  chiseled  on  a  rock  2.7  feet  from  the  cable  support  on  the  right 
bank. 

The  present  gage  is  an  inclined  rod  attached  to  a  willow  stump  and  post  set  in  the  ground. 
During  1905  the  gage  was  read  once  each  day  by  Hugh  Kennedy.  Bench  marks  were  estab- 
lished as  follows :  (1 )  The  top  of  a  large  bowlder  between  two  other  bowlders  43  feet  north  of 
the  gage  and  6.5  feet  east  of  the  fence;  elevation,  17.52  feet.  (2)  The  top  of  a  large 
bowlder  under  the  railroad  fence  12  feet  north  of  the  gage;  elevation,  21.29  feet.  (3)  The 
initial  point  for  soundings;  elevation,  17.45  feet.  The  bench  marks  are  marked  "B.  M." 
with  black  paint.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull = Bulletin;  WS=Watei^ 
Supply  Paper): 

Description:  Ann  14,  il,  pp  133-134;  18,  Iv,  pp  350-357;  19,lv,p479;  Bull  140,  pp  245-246;  WSl6,pl75; 
28,  p  159;  38,  pp  373-374;  51,  p  441;  66,  p  135;  85,  pp  188-180;  100,  pp  376-377;  135,  pp  81-82. 

Dlscbargp.  Ann  14,  ii,p  134;  18,iv,p357;  19,  iv,  p  480;  Bull  131,  pp  90,92;  140,p246;  WS  16,  p  175;  28, 
pl(i9;  38,  p  374;  51,  p  441;  85,  p  189;  100,  p  377;  135,  p  83. 
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Discharge,  monthly:  Ann  18,  Iv,  p  358;  19,  iv,  p  480;  20,  Iv,  pp  499,  500;  21,  iv,  p  427;  22,  Iv,  p  447;  W8 
p  75, 202;  85,  p  190;  100,  p  378;  135,  p  84. 

Discharge,  yearly:  Ann  20,  iv,  p  62. 

Oage  heights:  Bull  140,  p  247;  WSll,p85;  16,  p  175;  28,  p  165;  38,  p  374;  51,  p  442;  66,  p  135;  85,  p  189; 
100,  p  377;  135,  p  83. 

Hydrographs:  Ann  19,  iv,  pp  480,  481;  20,  iv,  p  501;  21,  iv,  p  428;  22,  iv,  p  447. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  500. 

Rating  tables:  Ann  18  iv,  p.  357;  19,  iv,  p.  479;  W8  28,  p.  170;  39,  p.  451;  52,  p.  522;  66,  p.  177;  85, 
pl90;  100,  p  378;  135,  p  84. 

Discharge  measurements  of  Yakima  River  near  Yakima,  Wash.,  in  1905. 


Date. 


April  19 

September  2  ... 
October  26 


Hydrographer. 


W.J.  Lightfoot. 
W.  C.  Muldrow.. 
do 


November  18  .  .<  Sawyer  and  Muldrow. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Oaee 
height. 

Feet. 

Square 
Jeet. 

Feet  per 
second. 

Feet. 

236 

1,344 

2.92 

6.10 

230 

753 

1.04 

3.64 

240 

1,250 

2.85 

5.60 

238 

960 

1.67 

4.32 

Dis- 


Second- 
feet. 

3,922 

780 

3,567 

1,600 


DaUy  gage  height,  in  feet,  of  Yakima  River  near  Yakima,  Wash.,  for  1905. 


Day. 

Jan. 

Feb. 

4.3 
4.4 

4.5 
4.6 
4.5 
4.4 
4.5 
4.6 
4.6 
4.5 
4.4 
4.0 
3.9 
3.9 
3.9 
3.8 
3.8 
3.8 
3.9 
4.0 
»    4.9 
5.2 
5.5 
5.5 
5.4 
5.4 
5.4 
5.9 

Mar. 

6.0 
6.8 
7.2 
7.8 
7.8 
7.9 
7.9 
7.9 
7.7 
7.9 
7.9 
7.8 
7.9 
7.9 
7.6 
7.3 
7.3 
i7.3 
7.4 
7.5 
7.4 
7.3 
7.2 
7.2 
7.1 
7.0 
6.9 
6.6 
6.4 
6.3 
6.3 

Apr. 

6.0 
5.9 
5.8 
5.8 
5.9 
5.9 
6.0 
6.0 
5.9 
5.8 
5.8 
5.9 
5.9 
6.1 
6.2 
6.1 
6.0 
6.0 
6.0 
6.0 
5.9 
6.0 
6.3 
6.8 
7.4 
7.8 
8.0 
7.9 
7.3 
7.0 



May. 

June. 

July. 

6.5 
6.4 
6.3 
6.3 
6.0 
6.0 
5.9 
5.7 
5.4 
5.3 
5.3 
5.1 
5.1 
4.9 
4.9 
4.7 
4.6 
4.6 
4.5 
4.4 
4.4 
4.4 
4.3 
4.4 
4.3 
4.2 
4.3 
4.2 
4.2 
4.2 
4.1 

Aug. 

Sept. 

3.6 

3.6 

3.6 

3.6 

3.6 

3.65 

3.68 

3.68 

3.62 

3.62 

3.68 

3.7 

3.7 

3.8 

3.75 

3.7 

3.7 

3.72 

3.7 

3.7 

3.72 

3.8 

3.8 

3.8 

3.8 

3.8 

3.78 

3.9 

4.0 

4.0 



Oct. 

4.1 

4.15 

4.15 

6.1 

5.8 

6.4 

6.45 

6.4 

6.0 

5.9 

5.8 

5.8 

5.8 

5.4 

5.3 

.5.2 

5.15 

5.0 

5.0 

4.9 

4.9 

4.8 

4.7 

4.7 

4.7 

5.0 

5.8 

5.8 

5.7 

5.6 

5.2 

Nov. 

5.1 

5.0 

4.9 

4.9 

4.8 

4.8 

4.7 

4.7 

4.6 

4.6 

4.6 

4.5.5 

4.5 

1 

5.0 
5.0 
5.0 
5.0 
4.9 
4.9 
4.9 
4.9 
4.9 
4.8 
4.6 
4.4 
4.4 
4.4 
4.2 
4.4 
4.6 
4.7 
4.7 
4.7 
4.7 
4.6 
4.6 
4.7 
4.7 
4.7 
4.8 
4.9 
4.8 
4.7 
4.5 

6.9 
6.5 
6.1 
6.0 
6.0 
6.0 
6.1 
6.3 
6.4 
7.0 
7.0 
6.7 
6.5 
6.3 
6.4 
6.6 
6.7 
6.6 
6.6 
6.5 
6.4 
6.2 
6.2 
6.2 
6.2 
6.1 
0.1 
6.4 
6.7 
6.7 
7.4 

7.7 
7.9 
8.3 
9.1 
8.8 
8.3 
8.0 
7.8 
7.6 
7.6 
7.6 
7.5 
7.5 
7.3 
7.2 
6.9 
6.5 
6.5 
6.4 
6.3 
0.3 
6.3 
6.3 
6.3 
6.4 
6.7 
7.0 
6.9 
0.7 
6.7 

4.1 
4.1 
4.1 
4.0 
4.0 
4.0 
3.9 
3.9 
3.8 
3.8 
3.7 
3.7 
3.7 
3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3  7 
3.0 
3.6 
3.0 
3.6 
3.6 
3.6 
3.6 
3.0' 
3.6 
3.6 

2 

3 

4 

5 

6 

7 

8 

9          

10 

11 

12 

13 

14                   

4.5 

15      

4.4 

4.4 

4.35 

16 

17 

18              

4.35 

19 

4.4 

20 

4.45 

4.45 

4.4 

4.4 

4.4 

21 

22 

23      

24 

25 

4.3 

26          

4.4 

27     

4.5 
4.6 
4.7 
4.7 

28 

29 

30 

31           

Dec. 


4.7 

4.7 

4.6 

4.65 

4.7 

4.7 

4.7 

4.75 

4.65 

4.5 

4.45 

4.45 

4.45 

4.4 

4.4 

4.3 

4.3 

4.35 

4.3 

4.3 

4.35 

4.35 

4.3 

4.3 

4.35 

4.4 

4.4 

4.3 

4.3 

4.2 

4.2 
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STREAM    MEASUREMENTS    IN    1905,  PART    XIV. 


YAKIMA  RrV^ER  AT  PROSSER,  WASH. 

This  station  was  established  May  30, 1904,  by  G.  H.  Bliss.  It  is  located  at  the  highway 
bridge  600  feet  below  Prosser  Falls  at  Prosser,  Wash. 

The  channel  is  straight  for  about  100  feet  above  and  600  feet  below  the  station.  The 
current  above  the  station  is  swift,  the  foot  of  the  rapids  being  150  feet  above.  The  current 
below  the  station  is  sluggish  at  ordinary  and  swift  at  higher  stages.  Both  banks  are  high 
and  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  rock  and  is  free  from 
vegetation  and  permanent.  There  are  large  bowlders  in  the  channel.  There  is  but  one 
channel  at  all  stages,  broken  by  the  trestle  bents  on  either  side  during  the  higher  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  which  has  a 
single  span  with  trestle  approach  at  either  end.  The  initial  point  for  soundings  is  a  nail 
driven  into  the  downstream  guard  rail  30  feet  from  the  right  bank. 

A  standard  chain  gage  is  attached  to  the  upstream  side  of  the  bridge  near  the  right  bank ; 
length  of  the  chain,  28.06  feet.  During  1905  the  gage  was  read  once  each  day  by  J.  X. 
Jacoby.  Bench  marks  were  established  as  follows:  (1)  A  spike  in  a  sill  on  the  east  end  of 
the  pump  of  the  Prosser  Irrigation  Company's  canal;  elevation,  13.87  feet.  (2)  A  ^ike 
on  an  upright  bridge  timber  20  feet  soutb  of  the  steel  and  concrete  pier  on  the  south  bank; 
elevation,  11.42  feet.  (3)  The  top  of  the  steel  cylinder  of  the  concrete  pier  at  the  ri^t 
bank,  upstream  side;  elevation,  23.92  feet.     Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  heights,  discharge  data,  and  rating  table  is  con- 
tained in  Water-Supply  Paper  No.  135,  United  States  (Geological  Survey,  pages  85-87. 

Discharge  measurements  of  Yakima  River  at  Prosser,  Wash.,  in  1905. 


Date. 


I 


Hydrographer. 


August  17 1  Bliss  and  Muldrow. 

September  1..  J  G.  H.  Bliss 

October  22 1  W.  C.  Muldrow 


Width. 


Feet. 


130 


Area  of 


Square 
feet. 


1,102 


Mean 
velocity. 


Feet  per 
second. 


1.77 


Feet. 
0.&5 
.43 
3.76 


Dis- 
charge. 


Secomd- 
feet. 

•  1»4 

•  m 

» 1,960 


a  Discharee  of  river  is  found  by  adding  the  sum  of  the  measured  discharges  of  the  power  flumes  to  tlw 
estimated  discharge  of  the  river  below  the  dam  and  subtracting  the  discharge  of  the  pumps: 


Prosser  flume 

Taylor  flume 

Estimated  for  river. 

Discharge  of  pumps 
Flow  at  gage. . 


b  Measured  at  the  bridge. 
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YAKIMA    RIVER    DRAINAGE    BASIN. 
Daily  gage  height,  in  feet,  of  Yakima  River  at  Prosser,  Wash.,  for  1905. 


Day. 

June. 

1 

2 

3 

4 

5 

6 

7 

8 

7.81 

9 

7.68 

10 

7.68 

U 

7.77 

12 

7.81 

13 

7.43 

14 

7.18 

15 

6.93 

16 

6.35 

17 

6.18 

18 

6.75 

19 

5.68 

20 

5.6 

21..... 

5.64 

22 

5.51 

23 

5.51 

24 

5.6 

25 

5.6 

28 

5.6 

27 

5.68 

28 

6.1 

29 

6.18 

30 

6.01 

31 

5.76 

5.6 

5.51 

5.43 

5.18 

4.93 

4.6 

4.43 

4.18 

3.93 

3.76 

3.43 

3.3 

3.3 

3.1 

2.93 

2.8 

2.68 

2.6 

2.43 

2.18 

2.43 

2.1 

2.18 

2.1 

1.93 

1.85 

1.85 

1.85 

1.85 

1.68 


Aug. 


1.76 
1.68 
1.68 
1.6 
1.51 
1.43 
1.43 
1.35 
1.26 
1.1 
.93 
.76 
.6 
.51 
.51 
.51 
.51 
.51 
.51 
.51 
.51 
.51 
.47 
.51 
.55 
.55 
.51 
.81 
.43 
.43 
.43 


Sept. 


I 


0.43 

.51 

.51 

.51 

.55 

.51 

.51 

.55 

.68 

.68 

.68 

.85 

1.26 

1.01 

1.18 

1.26 

1.01 

1.26 

1.26 

1.26 

1.35 

1.35 

1.35 

1.6 

1.51 

1.51 

1.68 

1.76 

1.93 

1.93 


Oct. 

Nov. 

1.93 

4.26 

1.76 

4.43 

2.01 

4.43 

2.51 

4.18 

3.93 

4.1 

5.1 

4.1 

5.43 

3.93 

5.6 

3.76 

5.26 

3.76 

6.01 

3.68 

4.85 

3.6 

4.6 

3.6 

4.43 

3.68 

4.26 

3.68 

4.18 

3.6 

4.01 

3.6 

3.93 

3.68 

3.85 

3.51 

3.85 

3.43 

3.76 

3.43 

3.68 

3.51 

3.76 

3.51 

3.68 

3.51 

3.43 

3.43 

3.51 

3.43 

3.60 

3.43 

4.93 

3.51 

5.01 

3.76 

4.76 

3.93 

4.68 

3.93 

4.43 

49 


Dec. 

3.C3 

3.85 

3.85 

3.85 

3.76 

3.85 

3.76 

3.68 

3.68 

3.68 

3.6 

3.51 

3.43 

3.35 

3.26 

3.43 

3.43 

3.51 

3.51 

3.51 

3.43 

3.43 

3.35 

3.35 

3.18 

3.18 

3.1 

3.18 

3.35 

3.43 


Note.— Low-water  estimates  for  this  station  may  be  obtained  by  taking  the  sum  of  the  flow  of 
Yakima  River  at  Kiona;  the  Kiona  Canal  and  Kiona  Water-Supply  Canal. 

YAKIMA  lUVER  AT  KIOXA,  WASH. 

This  station  was  established  August  20, 1895.  It  is  located  at  the  highway  bridge  on  the 
county  road  about  1,800  feet  northwest  of  the  Northern  Pacific  Railway  station  at  Kiona, 
Wash.    It  is  about  23  miles  above  the  mouth  of  the  river. 

The  channel  is  straight  for  500  feet  above  and  400  feet  below  the  station.  The  current 
has  a  moderate  velocity.  The  right  bank  is  low,  but  is  well  protected  by  a  levee  and  is  not 
subject  to  overflow.  The  bed  of  the  stream  is  composed  of  fine  gravel,  not  subject  to  change. 
At  low  water  the  river  flows  beneath  the  middle  main  span ;  at  high  water  it  passes  under  an 
additional  shorter  span  at  each  end  of  the  bridge. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge,  to  which  the  gage 
is  attached.  There  is  a  stay  wire  70  feet  above  the  bridge.  The  initial  point  for  soundings 
is  a  point  on  the  west  side  of  the  bridge  100  feet  south  of  the  center  of  the  south  pier  of  the 
main  span. 

The  original  gage  consisted  of  an  inclined  and  a  vertical  section,  spiked  to  the  east  end  of 
the  south  pier  of  the  bridge  and  anchored  with  rocks.  The  gage  used  during  1905  up  to 
December  23  was  of  the  wire  type,  and  was  located  on  the  downstream  side  of  the  bridge 
between  the  fifth  and  seventh  verticals  from  the  right  bank;  length  of  the  wire,  27.21  feet. 
The  distance  from  the  end  of  the  scale  board  to  the  outside  edge  of  the  pulley  was  2.00  feet. 
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December  23,  1905,  a  staff  gage  was  installed,  consisting  of  a  vertical  section  bolted  to  the 
downstream  side  of  the  pier  near  the  right  bank  and  an  inclined  section  at  the  foot  of  the 
pier.  During  1905  the  gage  was  read  once  each  day  by  H.  A.  Shandy.  Bench  marks  were 
established  as  follows:  (1)  The  top  of  a  spike  in  the  east  end  of  the  cap  of  the  first  trestW 
bent  on  the  right  bank ;  elevation,  20.94  feet.  (2)  A  spike  on  the  north  side  of  the  stay- 
wire  post  on  the  right  bank;  elevation,  18.73  feet.  (3)  A  nail  in  the  upstream  end  ot  the 
first  trestle  bent  on  the  left  bank;  elevation,  18.73  feet.  Elevations  refer  to  the  datum  of 
the  gage.  The  United  States  Geological  Survey  standard  iron  bench-mark  {xist,  near  the 
Northern  Pacific  Railway  station,  has  an  elevation  above  sea  level  of  515  feet,  62.00  feet 
above  the  datum  of  the  gage.    All  bench  marks  are  marked  "  B.  M.^'  with  black  paint. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  Bull  =  Bulletin ;  WS  =  Water- 
Supply  Paper): 

Description:  Ann  18.  Iv,  p  358;  19,  Iv,  p  481;  Bull  140,  p  248;  W8  16,  p  176;  28,  p  159;  38.  p  375;  51,  p  442; 
66,  p  136;  85,  p  186;  100.  pp  373-374;  135,  pp  87-«8. 

Discharge:  Ann  18,  iv,  p  358;  19,  iv.  p  483;  Bull  140,  p  248;  WS  16,  p  176;  28,  p  169;  38;  p  375;  51,  p  442; 
66,  p  136;  85,  p  186;  100,  p  374;  135.  p  88. 

Discharge,  monthly:  Ann  18,  iv,  p  359;  19,  iv,  p  485;  20,  iv,  pp  499,  502;  21,  iv.  p  428;  22.  iv.  p  448;  WS 
75,  p  203;  85.  p  188;  100.  p  375;  135.  p  89. 

Discharge,  yearly:  Ann  20.  iv,  p  62. 

Gage  heights:  Bull  140,  p  249;  WS  11,  p  83;  16,  p  176;  28,  p  165;  38,  p  375;  51.  p  443;  66,  p  136;  85.  p  IST; 
100,  p  374;  135,  p  88. 

Hydrographs:  Ann  19,  iv.  p  486;  20,  iv,  p  502;  21,  iv,  p  429;  22,  iv,  p  448;  WS  75,  p  203. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  500. 

Rating  tables:  Ann  18,  iv,  p  359;  19,  iv,  p  484;  WS  28,  p  170;  39,  p  454;  52,  p522;  66,  p  177;  85,  p  187;  100, 
p  375;  135,  p  89. 

Discharge  measuremenU  of  Yakima  River  at  Kiona,  Wash.^  in  1905. 


Date. 


May  10 

June  12 

August  24 

September  14. . 
September  14  «, 

October  19 

October  22 

No  vernier  22.. 


Hydrographer. 


W.  J.  Lightfoot 

....do 

W.  C.  Muldrow 

Frank  Halfpenny 

do 

W.  C.  Muldrow 

do 

Muldrow  and  Sawyer. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Square 
Jeet. 

Feet  per 
second. 

253 

1,527 

3.49 

298 

2,008 

4.67 

62 

70 

2.63 

205 

531 

.57 

125 

128 

2,26 

217 

1,063 

2.19 

130 

1,102 

1.77 

248 

1,006 

1.89 

Gage  Di»- 

hei^t       charge. 


Feet. 
7.50 

aso 

2.60 
2.90 
2.90 
5.15 
4.76 
5.05 


Second- 
feet. 

5,327 

9,377 

183 

305 

290 

2,337 

1,950 

1,905 


a  Made  atK)ve  rapids. 
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YAKIMA    RIVER    DRAINAGE    BASIN. 

Daily  gage  height,  in  feet,  of  Yakima  River  at  Kiona,  Wash.,  for  1905. 
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Day. 

1 

2 

3 

4 

5 

0 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 
4.9 

5.81 

5.65 

4.85 

5.6 

4.8 

5.55 

4.85 

5.55 

4.9 

5.5H 

4.9 

5.4 

4.85 

5.4 

4.8 

5.48 

4.82 

5.2 

4.65 

5.1 

4.7 

4.4 

4.3 

4.4 

4.48 

4.5 

4.25 

5.0 

4.45 

5.0 

4.5 

5.2 

4.6 

5.2 

4.6 

5.3 

4.6 

5.3 

4.7 

5.0 

4.7 

4.98 

5.5 

4.9 

5.9 

4.88 

5.9 

4.92 

5.78 

4.96 

5.82 

5.0 

6.3 

4.95 

6.5 

5.2 

5.15 

5.2 

Mar. 

6.65 

7.0 

7.62 

8.48 

8.95 

9.25 

9.38 

9.25 

9.1 

9.2 

9.3 

9.45 

9.4 

9.15 

a8 

8.55 
8.6 
8.65 
8.75 

a7 

8.65 

8.6 

8.4 

8.2 

8.0 

8.0 

7.9 

7.6 

7.58 

7.25 

7.0 


Apr. 


6.9 

6.7 

6.6 

6.4 

6.2 

6.1 

6.0 

6.3 

6.2 

6.3 

6.3 

6.2 

6.15 

6.3 

6.5 

6.5 

6.4 

6,3 

6.3 

6.3 

6.45 

6.75 

7.0 

7.2 

7.8 

8.55 

9.2 

9.0 

8.5 

8.2 


May. 

June. 

7.5 

8.2 

7.2 

a9 

6.8 

9.3 

6.5 

9.9 

6.4 

10.4 

6.3 

9.9 

6.2 

9.5 

6.3 

9.0 

6.8 

8.6 

7.5 

8.8 

7.5 

8.9 

7.3 

8.8 

6.4 

8.3 

6.7 

7.9 

6.6 

7.7 

6.8 

7.4 

7.0 

7.1 

6.9 

6.9 

6.9 

6.7 

6.8 

6.5 

6.5 

6.5 

6.6 

6.4 

6.5 

6.4 

6.5 

6.4 

6.4 

6.6 

6.4 

6.5 

6.2 

6.4 

6.4 

6.7 

6.7 

6.9 

7.3 

7.1 

7.8 

July. 


6.8 

6.7 

6.6 

6.4 

6.1 

6.0 

5.8 

5.5 

5.3 

5.1 

5.0 

4.9 

4.8 

4.7 

4.65 

4.5 

4.2 

4.0 

4.0 

3.9 

3.7 

3.4 

3.8 

4.0 

3.8 

3.7 

3.5 

3.4 

3.3 

3.35 

3.30 


Aug. 


3.35 

3.3 

3.35 

3.25 

3.2 

3.2 

3.1 

3.0 

3.0 

2.8 

2.7 

2,5 

2.7 

2.6 

2.5 

2.4 

2.4 

2.5 

2.6 

2.6 

2.6 

2.55 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.55 

2.4 


Sept. 

Oct. 

Nov. 

Dec. 

2.4 

3.7 

5.6 

6.3 

2.45 

3.75 

5.6 

5.3 

2.45 

3.8 

5.4 

5.3 

2.4 

3.9 

6.4 

5.3 

2.4 

4.7 

5.3 

5.3 

2.45 

5.75 

5.3 

5.2 

2.5 

6.6 

6.2 

5.16 

2.55 

6.7 

5.15 

5.16 

2.7 

6.8 

5.15 

5.1 

2.8 

6.2 

5.2 

5.1 

2.8 

6.0 

5.15 

5.05 

2.8 

5.7 

5.1 

5.05 

2.85 

5.6 

6.1 

6.0 

2.85 

5.4 

6.1 

5.0 

2.9 

5.4 

5.05 

5.0 

3.0 

5.35 

5.0 

5.0 

3.0 

5.3 

4.9 

6.0 

3.0 

5.2 

4.9 

4.95 

3.0 

5.2 

5.0 

4.96 

3.2 

5.1 

4.9 

4.96 

3.1 

5.0 

5.0 

5.05 

3.1 

5.0 

5.0 

5.1 

3.15 

5.0 

5.05 

6.2 

3.2 

5.0 

5.0 

4.85 

3.3 

4.9 

4.95 

4.85 

3.3 

5.0 

4.9 

4.9 

3.35 

5.8 

5.0 

4.96 

3.4 

6.2 

5.1 

5.0 

3.5    . 

6.3 

5.3 

5.0 

3.6 

6.4 

5.3 

4.95 

5.8 

4.95 

Station  rating  table  for  Yakima  River  at  Kiona,  Wash.,  from  January  1, 1904,  to  December  31, 

1905. 


height. 
Feel. 

Discharge. 
Second-feet. 

1     Gaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feel. 

2.40 

142 

3.90 

835 

6.40 

2,420 

7.80 

6,940 

2.50 

164 

4.00 

910 

5.50 

2,560 

8.00 

7,400 

2.60 

188 

4.10 

990 

5.60 

2,700 

8.20 

7,870 

2.70 

215 

4.20 

1,070 

5.70 

2,850 

8.40 

8,350 

2.80 

245 

4.30 

1,160 

5.80 

3,000 

8.60 

8,830 

2.90 

280 

4.40 

1,250 

5.90 

3,160 

8.80 

9,320 

3.00 

315 

4.50 

1,350 

6.00 

3,320 

9.00 

9,820 

3.  10 

35.3 

4.60 

1,450 

6.20 

3,650 

9.20 

10,320 

3.20 

395 

4.70 

1,560 

6.40 

3,990 

9.40 

10,840 

3.30 

440 

4.80 

1,670 

6.60 

4,350 

9.60 

11,360 

3.40 

490 

4.90 

1,780 

6.80 

4,740 

9.80 

11,880 

3.50 

555 

5.00 

1,900    1 

7.00 

6,160 

10.00 

12,400 

3.60 

620 

5.10 

2,020 

7.20 

5,600 

10.20 

12,920 

3.70 

690 

5.20 

2,150    1 

7.40 

6,040 

10.40 

13,450 

3.80 

760 

5.30 

2,280 

7.60 

6,480 

The  above  tabic  is  applicable  only  for  opcn-channei  conditions.    It  is  based  on  16  discharge  meusuro- 
ments  made  during  1902-1905.    It  is  well  defined. 
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Estimated  monthly  discharge  of  Yakima  River  at  Kiona,  Wash,,  for  1905. 
1  Drainage  area,  5,290  square  miles.) 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

SeptenU)er 

Octolier 

November 

I>ei'enil)er 

They  par 


Discbarge  In  second-feet. 


Maximum.   Minimum.      Mean. 


3,016 
4,170 
10,970 
10,330 
6,940 
13,430 
4,740 
4tt5 
620 
4,740 
2,700 
2,280 

13,450  I 


1,250 

1,115 

4,445 

3,320 

3,650 

3,990 

440 

142 

142 

690 

1,780 

1,725 


142 


2,126 
1,972 

8,477 
4,998 
4,720 
7,143 
1,757 
240 
304 
2,522 
2,071 
1,980 


3,192 


Total  in 
acre-feet. 


130,  TOO 
109,500 

521,200 
297,400 
290,200 
4^,100 
106,000 
14,760 
18,090 
155,100 
123,200 
121,800 


RlUHOff. 


Second-feet 

per  square  ' 

mile. 


Dei»Uiir. 


2,315,000 


a407 
.377 

1.62 
.956 
.902 

1.37 
.336 
.046 
.068 
.482 
.386 
.379 


.611 


a«9 

1-87 
1.07 
1.04 
1.53 
.387 

.tm 

.065 
.536 
.442 

.437 


8.31 


CANALS  IN  YAKIMA  VALLEY,  WASHINGTON. 

Nowhere  in  the  State  of  Washington  has  irrigation  be«n  practiced  longer  or  have  matters 
pertaining  to  irrigation  reached  a  higher  state  of  development  than  in  Yakima  Valley. 
The  rapid  fall  of  the  rivers,  the  great  fertility  of  the  soil,  and  the  climatic  conditions  have 
all  served  to  bring  this  about. 

The  chief  sources  of  water  supply  for  irrigation  canals  are  Yakima  and  Naches  rivers. 
The  Naches,  when  it  joins  the  Yakima,  has  already  received  the  water  of  the  Tieton.  Besides 
these  rivers,  Wenas,  Cowiche,  Atanum,  Toppenish,  and  Satus  creeks,  with  some  small 
creeks  in  the  vicinity  of  EUensburg,  irrigate  large  areas  of  land  lying  in  the  valleys  through 
which  they  flow.  About  100,000  acres  of  land  are  at  present  under  irrigation  from  these 
sources,  and  with  the  available  storage  reservoirs  at  the  heads  of  Yakima,  Naches,  and 
Tieton  rivers,  it  is  probable  that  300.000  acres  additional  could  be  irrigated,  if  the  water 
were  used  economically. 

There  are  at  the  present  time  about  50  irrigating  canals  in  operation  in  Yakima  Valley, 
which  obtain  their  water  from  the  sources  above  mentioned  and  irrigate  the  low  land 
lying  near  the  streams.  This  land  is  of  volcanic  origin  and  very  fertile.  Where  water  is 
applied  large  and  very  profitable  crops  of  fruit,  hay,  hops,  and  grain  are  raised. 

A  large  area  of  the  best  quality  of  land  in  Yakima  Valley  remains  unirrigated,  but  the 
available  water  supply,  especially  at  low  stages  of  the  streams,  is  practically  exhausted, 
so  that  the  irrigation  of  additional  land  is  dependent  on  the  feasibility  of  storing  water, 
to  be  used  during  about  two  and  one-half  months  of  the  irrigation  season. 

There  are  five  reservoir  sites  available  in  the  Yakima  region.  These  are  Lake  Clealum, 
Lake  Kachess,  and  Lake  Keecheius,  at  the  head  of  Yakima  River,  having  a  combined 
capacity  of  about  370,000  acre-feet;  Bumping  Lake,  at  the  head  of  Naches  River,  with  a 
storage  capacity  of  22,000  acre-feet,  and  McAlisters  Meadows,  on  Tieton  River,  with  a 
storage  capacity  of  35,000  acre-feet,  giving  a  total  of  about  427,000  acre-feet,  which  is 
enough  to  maintain  a  flow  of  2,300  second-feet  for  a  period  of  two  and  one-half  months, 
or  during  the  dry  portion  of  the  irrigation  season.  This  amount  of  wat^r,  with  a  liberal 
allowance  for  loss  in  transmission,  could  easily  be  made  to  irrigate  150,000  acres  of  land 
and  might  be  made  to  irrigate,  with  economical  use,  much  more  than  this  amount. 
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The  canals  at  present  in  operation  in  Yakima  Valley  are  mostly  in  the  hands  of  stock 
companies  and  with  but  few  exceptions  furnish  the  farmers  under  them  water  enough  to 
supply  all  demands.  Most  farmers  have  taken  from  the  ditches  as  much  water  as  seemed 
most  convenient  for  their  use ;  this  in  many  instances  has  been  far  in  excess  of  the  amount 
actually  needed  to  irrigate  their  land  economically  and  profitably.  The  results  of  this 
excessive  use  of  water  are  only  too  apparent  to  those  who  have  traveled  through  the  oldest 
irrigated  sections  of  Yakima  Valley.  Land  that  was  once  valuable  is  now  water-logged 
and  worthless,  alkali  being  ever3rwhero  visible. 

The  following  table  gives  a  list  of  canals  on  which  observations  were  made  during  the 
irrigation  season  of  1905.  The  results  of  measurements  of  canals  and  ditches  in  Yakima 
Valley  made  during  1904  are  contained  in  Water-Supply  Paper  No.  135,  United  States 
Geological  Survey. 

Canals  taking  water  from  Yakima  River. 


Canal. 


Location. 


Nearest  town. 


Below    Clealum  River  and  above 
Naches  River. 

Cascade i  Thorp 

West  Kittitas ' do 

Town Ellensburg 

Olsen do 

Fogarty I do 

Selah  Moxee North  Yakima. 

Taylor do 


Head  workw. 


Sec- 
tion. 


Below    Naches   River  and   above 
Atanum  Creek. 

Moxee North  Yakima . 

Hubbard do 

Fowler do 


.do. 


Granger 

Below  Atanum  Creek. 

New  Reservation  No.  2 Yakima. 

Old  Reservation  No.  1 do. 

Sunnysidc ' do 

Benton  Water  Co Kiona 

Kiona ' do 

Kiona  Water  Supply  Co I do 

Kcnnewick j  Kennewick. 

Qrosscup's Kiona 


Town- 
ship. 


19  N. 
19  N. 
18  N. 
18  N. 


14  N. 


13  N. 
13  N. 
13  N. 
13  N. 

12  N. 
12  N. 
12  N. 


9N. 


Range. 


17  E. 
17  E. 

17  E. 

18  E. 


19  E. 


19  E. 
19  E. 
19  E. 
19  E. 

19  E. 
19  E. 
19  E. 


26  E. 


ION. 
ION. 


27  E. 
27  E. 


Bank  of 
river. 


Left.. 

Right. 

Left.. 

..do.. 

Right. 

Left.... 

Right. 


Left... 
..do... 
..do... 
..do... 


Length 

in 
miles. 


Right... 
..do.... 
Left .... 
..do.... 
..do.... 
..do.... 
Right... 
Left 


I 


42i 
14 
30 


27 
4J 


8 
7 
8i 


(«) 


12i 
38 


39^ 
5i 


o  Not  completed.     Proposed  length.  65  miles. 
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Canals  taking  uxsterfrom  Naches  River. 


Location. 

Bank  of 
riTcr. 

Canal. 

Nearest  town. 

Head  works. 

Lengtii 
in 

Sec- 
tion. 

Town- 
ship. 

Range. 

mile*. 

Selah  Valley..* 

North  Yakima... 

North  Yakima... 
do 

35 

36 
6 
4 
9 
9 
14 
24 

15  N. 

15  N. 
14  N. 
14  N. 
14  N. 
14  N. 
14  N. 
14  N. 
14  N. 
14  N. 
14  N. 
14  N. 
14  N. 

16  E. 

16  E. 

17  E. 
17  E. 
17  E. 
17  E. 
17  E. 
17  E. 
17  E. 
17  E. 
17  E. 
17  E. 
17  E. 

Left.... 

Left 

Right... 

...do 

...do 

...do 

...do.... 

...do 

Left 

...do 

.do.. 

70 

Below    Tifton    River  and    above 
Cowiche  Creek. 

Wapatox 

16 

Cox 

U  ppor  Scott 

do 

Lower  Scott 

do 

Fortune 

do 

Laswell 

.  ..do 

Yakima  Valley 

do 

•^ 

Clark 

do 

Lowry 

do 

Kelly 

C.leed 

Morrisey 

.do 

do 

do 

do 

24 
25 

...do 

...do 

6 

White  and  Leach 

...do 

McCormick 

.do 

.  .do 

Shearer-Chapman 

Nelson 

.   ..do 



...do.. 

....do 

...do... 

Naches-Cowiche 

do 

9 

10 
10 
10 
11 
11 
12 

13  N. 

13  N. 
13  N. 

18  E. 

18  E. 
18  E. 

Right. . . 

Right... 

...do 

do 

- 

Below  Cowiche  Creek. 
Broadgauge 

North  Yakima... 
do 

3 

Power 

6 

Shanno- Fruit  vale 

do 

Shanno 

.do 

13  N. 
13  N. 
13  N. 

18  E. 
18  E. 
18  E. 

...do.... 
...do.... 
...do 

1 

$ 

Union 

do 

^ 

Town 

do 

GA8GADE  OAlfAL  HEAR  THORP,  WASH. 

This  is  the  first  canal  taking  water  from  Yakima  River.  It  heads  in  the  river  on  its 
left  bank  in  sec.  33,  T.  19  N.,  R.  17  E.,  about  5^  miles  above  Thorp. 

The  gage  is  at  the  headgates.  Measurements  are  made  in  a  flume  one-half  mile  below 
the  gage. 

Discharge  meoj^urements  of  Cascade  canal  near  Thorp^  Wash.,  in  1906. 


Date. 


Hydrographer. 


JuneO W.  C.  Muldrow. 

July  14 do 

August  29 ' do 

October  6 1 do 


Area  of 
section. 


SqvMre 
feet. 

19.2 

16.0 

15.6 

8.0 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


Feet  per 
second. 

Feet.      1 

4.19 

3.0 

3.81 

2.65  1 

3.77 

2.65 

2.61 

L6 

Second- 
feet. 

80.0 

61.0 

59.0 

20.9 
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Day. 

June. 

July. 

2.65 
2.65 
2.65 

Aug. 

Sept. 

Day. 

Juno. 

July. 

Aug. 

Sppt. 

Day. 

June. 

July. 

Aug- 

Sept. 

1 

2.5 
2.6 
2.7 

2.6 
2.6 
2.6 

12 

13 

14 

2.9 
2.0 
2:9 

2.3 
2.2 

2.15 

2.6 
2.6 
2.6 

2.0 
2.6 
2.6 

22 

23 

24 

2.7 
2.7 
2.7 

2.6 

2.6 
2.6 

2.6 
2.7 
2.7 

2.65 

2 - 

2.6 

3 

2.6 

4 

2.0 

2-6 

2.6 

15 

2.8 

2.1 

2.55 

2.6 

25...,. 

2.7 

2.65 

2.7 

2.65 

5 

2.5 

2.65 

2,6 

16 

2.8 

2.1 

2.5 

2.6 

26 

2.7 

2.65 

2.6 

2.65 

0 

2.5 
2.45 

2.5 
2-5 

2.6 
2.6 

17 

18 

2,7 
2.7 

2.1 
2.1 

2.6 
2.6 

2.55 
2.5 

27 

28 

2.7 
2.7 

2.6 
2.6 

2.6 
2.7 

2.7 

7 

3.0 

2.7 

8 

3.0 

2.4 

2.45 

2.6 

19 

2.7 

2.6 

2.7 

2.5 

20 

2.7 

2.6 

2.66 

2.8 

9 

3.0 

2.3 

2.6 

2.6 

20 

2.7 

2.6 

2.7 

2.6 

30 

2.7 

2.6 

2.6 

2.9 

10 

3.0 
3-0 

2.3 
2-3 

2.55 
2.6 

2.6 
2.G 

21 .... . 

2.7 

2.0 

2.7 

2.6 

31 

2.5 

2.6 

11 

WEST  KXTTITAB  OAKAL  NSAB  THOBP,  WASH. 

This  canal  heads  in  Yakima  River  on  its  right  bank  in  sec.  33,  T.  19  N.,  R.  17  E.,  about 
3  miles  northwest  of  Thorp. 

The  gage  is  attached  to  a  bridge  1^  miles  below  the  head  works.  Measurements  are 
made  from  the  bridge. 

Discharge  measurements  of  West  Kittitas  canal  nenr  Thorp,  Wash.,  in  1905. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

June  30 

W.  C.  Muld row 

Square 
}eet. 

12.0 

27.8 

33.5 

Feet  per 
second. 

1.17 

1.80 

2.27 

Feet 
1.10 
2.15 
2.55 

Second- 
feet. 

14.0 

July  10 

do 

50.5 

August  29 

Ho 

73.7 

DaUy  gage  height,  in  feet,  of  West  Kittitas  canal  near  Thorp,  Wash.,  for  1905. 


Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

1 

1.1 
LI 
1.4 
1.9 
1.9 
1.9 
2.0 
1.9 
1.8 
2.0 
2.0 

2,5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.5 

12 

2.1 
2.1 
2.2 
2.2 
2.4 
2.3 
2.3 
2.3 
2.3 
2.4 

2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 

2.1 
2.2 

2.6 

2.6 

2.6 

2.6 

2.5 

1.8 

.4 

.4 

.4 

.3 

22 

2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2-6 
2.5 
2.6 
2.5 

2.5 

2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 

0.3 

2. 

13 

23 

3 

3 

14 

24 

2-2 

4 

15-.       . 

25 

6 

16 

26 

6 

17 

27 

7 

18 

28 

.7 

8 

19 ..,-. 

29 

.7 

9 

20  . 

30 

10 

21 

31 

11 

TOWK  GAlf  AL  KEAB  ELLEKSBURO,  WASH. 

This  canal  heads  in  the  left  bank  of  Yakima  River  about  9  miles  northwest  of  Ellcns- 
burg,  in  sec.  7,  T.  18  N.,  R.  18  E. 

The  gage  is  about  one-fourth  mile  below  the  head-gates  of  the  canal,  and  is  attached  to 
a  cattle  bridge,  from  which  measurements  are  made. 
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Discharge  measuremejUs  of  Town  canal  near  ElleMhurg,  Wash.f  in  1905. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gase 
bei^t. 

Dfe- 

CbAI^P. 

July  13 

W.  C.  Muldrow 

Square 
feet. 

62 

57 

42 

Feet  per 
second. 

2.13 

2.15 

2.07 

Feet. 
3.58 
3.70 
2.90 

Seco9d- 
feet. 

123 

August  30 

do 

122 

October  6 

do 

» 

Daily  gage  height,  in  feet,  of  Town  canal  near  EUensburg,  Wash.,  for  1905. 


Day. 

July. 

Aug. 

Sept. 

3.85 

3.35 

3.85 

3.75 

3.75 

3.75 

3.85 

3.8 

3.8 

3.7 

3.65 

Oct. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

July. 

Aug. 

s^. 

Oct. 

J 

3.7 

3.65 

3.7 

3.7 

3.05 

3.4 

3.4 

3.36 

3.4 

3.1 

2.15 

2.15 

2.2 

2.2 

2.2 

2.25 

12 

13 

14 

15 

10.-... 

19 

20 

21 

3.65 

ae 
a6 
a65 

3.75 
a  75 

a85 
a85 
ao 
a  9 

as 
ae 
aft 

a65 

as 

ass 

a  9 

a9 

a9 

a9 

a65 

a65 

a65 

ae 

ass 

as 

as 

as 

as 

as 

a25 

2.25 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

ao 

a9 

a9 

ass 

ass 

ass 

as 

a  75 

a75 

a7 

ass 

ass 

ass 

ass 

ass 

as 

as 

ass 

ass 

3S5 

a.5 

ae 

ae 

as 

ae 

as 

a75 

a4 

a4 

2 

3 

4 

5 

6 

7 

8...... 

9 

10 

3.75 

3.75 

3.8 

3.8 

3.75 

3.(>5 
3.fi 
3-(V 

3.fi 

3.r> 

3.5 



11...... 

0L8EN  OANAL  ITSAS  ELLENBBUKO,  WASH. 

This  canal  heads  in  the  left  bank  of  Yakima  River  just  below  the  Town  canal. 
The  gage  is  attached  to  a  wagon  bridge  near  Charles  Kull's  house.     Measurements  are 
made  from  a  foot  log  a  short  distance  alx)ve  the  gage. 

Discharge  measurements  ofOlsen  canal  near  EUensburg,  W<ish.,  in  1905. 


Date. 


Hydrographer. 


July  la . . . . 

August  30 ' do 

September  21..  i do 

October  6 do 


\V.  C.  Muldrow. 


Area  of 
section. 

Mean 
velocity. 

Ga»e     1 
height. 

Square 
feet. 

Feet  per 
second. 

Feet. 

12.0 

1.17 

1.95 

14,7 

1.56 

a20 

14.1 

1.43 

a  15 

ia6 

.50 

aoo 

Dis- 
chaige. 


Second- 
feeL 

14.0 

2ao 

3ai 
9.3 


Daily  gage  height,  in  feet,  ofOlsen  canal  near  EUensburg,  Wash.,  for  1905. 


Day. 

Sept.'  Oct. 

__   1 

2.a^ 

Day. 

Sept. 

1.95 

1.9 

1.95 

2.3 

2.3 

2.;! 

2.  25 
2.2.5 

Oct. 

2.3  1 

2.3 

2.4 

Day. 

Sept. 

Oct. 

Day. 

Sept. 

Oct. 

1 

9 

10 

17 

2.3 

2.3 

2.2.5 

2.2 

2.2 

2.2 

2.2 

24 

2.3 
2.2 
3.2 
2.2 
2.2 
Z2 

aos 

2.... 

1.95 

1.95 

18 

25 

3 

U 

19 

26. 

4 

1.9       1.95 
1.9       1.95 
1.9     ,  2.0 
1.95     2.0 
1. 95     2,  3 

12 

20 

27 

5... 

13 

21 

28 

6.. 

14 

15 

22 

29 ..... 

7 

23 

30 

i 

8 

16 -. 

1 
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This  canal  heads  in  the  left  bank  of  Yakima  River  just  below  Yakima  Canyon,  in  sec.  8, 
T.  14  N.,  R.  19  E.     It  is  the  next  important  canal  below  the  CMsen  canal. 

The  gage  is  at  a  footbridge  near  Selah  siding,  1}  miles  below  the  head-gates.  Measure- 
ments are  made  from  the  footbridge. 

Discharge  measurements  ofSelah-Moxee  canal  near  North  Yakima,  Wash.,  in  1906. 


Date. 

Uydrographer. 

Area  of 
section. 

Mean 
velocity. 

Qage          Dis- 
heigbt.      charge. 

July  5. 

W.C.Muldrow 

a  10 

41.6 
40.5 

Feet  per 
second. 

1.74 

1.64 

1.50 

1  Second- 
Feet.     1     feet. 

2.3    1           54.0 

2.77  ,            68.0 

2. 70              60. 7 

2.75              61  8 

August  ii; 

do 

September  9 . . . 

do 

September  30 . . 

do 

October  12 

do 

20.0 

1.00 

1.65              20.0 

Daily  gage  height,  infect,  of  SelalirMoxee  canal  near  North  Yakima,  Wash.,  for  1906. 


Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

1 

3.0 
2.9 
3.0 
3.0 
2.9 
2.9 
2.9 
2.8 
2.8 
2.9 
2.8 

2.8 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2,7 
2.7 
2.7 

12 

2.8 
2.8 
2.7 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

2.8 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
2.9 
3.0 

2.8 

2.7 

2.6 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4  1 

2.4 

22 

2.8 
2.8 
2.8 
2.8 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 

2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.8 
2.8 

2  4 

2 

13..... 

23 

2  3 

3 

14. 

24 

2,2 

4. 

15 

25 

2.2 

5 

2.3 
2.3 
2.4 
2.5 
2.6 
2.8 
2.8 

16 

26 

2  3 

6 

17 

27 

2.3 

7 

18.... 

28 

2  3 

8. 

19 

29 

2.3 

g 

20 

30 

2.4 

10 

21... 

31 

11 

TAYLOR  GAKAL  NEAR  KORTH  YAKIKA,  WASH. 

This  canal  heads  in  the  right  bank  of  Yakima  River  about  4  miles  above  the  mouth  of 
Naches  River. 

The  gage  is  about  100  feet  above  the  dividing  gatas.  MeaHurements  are  made  from  a 
foot  plank  50  feet  below  the  gage. 

Discharge  measurements  of  Taylor  canal  near  North  Yakima,  Wash.,  in  1906. 


Date. 


July  5 

August  18 . . . 
September  9. 
October  12... 


Uydrographer. 


W.C.Muldrow. 

do 

do 

do 


.\rea  of 
section. 

Mean 
velocity. 

'VS" 

Feet  per 
second. 

12.0 

1.25 

12.0 

1.23 

lae 

1.38 

5.0 

.36 

Oace 
height. 

Dis- 
charge. 

Feet. 

Second- 
feet. 

15.0 

0.95 

14.6 

1.10 

18.7 

.30 

1.8 

IRK  178—06- 
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Daily  gage  height,  in  feet,  of  Taylor  canal  near  North  Yakima,  Wash.,  for  1905. 


Day. 

Aug.   Sept. 

Oct. 

Day. 

Aug. 

Sept. 

Oct. 

Ai«. 

aepi 

QeL 

1 

1.05 

0.65 
.65 
.55 
.5 
.5 
.5 
.5 
.45 
.3 
.3 
.3 

12 

1.1 

1.15 

1.16 

1.1 

1.1 

1.1 

1.15 

1.15 

1.15 

1.1 

0.Z 
.26 
.3 

1 

22 

1.0 

1.0 

LI 

1.05 

1.06 

LOS 

LOS 

LI 

LI 

LOS 

LS 
LI 
.«5 

.0 

2 

.      .    .     l.tti 

13 

23 

3.            . 

1.05 

14 

l24.„    

4 

......'  1.05 

15 

l25 

5.. 

1.05 

16 

'  26 

6 

1.0 

17 

'27 

7 

La*) 

18.... 

19 

i20 

|2' 

0.9S 

.9 

l.O 

i  28 

8 

1.1 

'» 

.» ; 

9. 

......    1.2 

30 

1 

.5S   

10 

1.15 

..   .   .    1. 1 

31. 

11. 

1 

KOXEE  OAlf  AL  KEAR  KOBTH  TAKIHA,  WASH. 

This  canal  heads  in  the  left  bank  of  Yakima  River  near  the  line  between  sees.  7  and  18, 
T.  13  N.,  R.  19  E.,  opposite  the  town  of  North  Yakima. 

The  gage  is  one-half  mile  below  the  head-gates  on  the  Moxee  hop  ranch,  about  300 fwt 
above  the  foot  plank  from  which  measurements  are  made. 

Discharge  measurements  of  Moxee  canal  near  North  Yakima,  Wash.,  in  1905. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 

velocity. 

G&ee 
height. 

Dis^ 

,   Square 
1     fret. 

Feet  per 
second. 

Feet. 

Secx>nd- 
feet. 

July6 

W.  C.  Muldrow.. 

7.1 

1.07 

aao 

7.h 

August  21 

do... 

17.0 

.99 

LOS 

16.* 

August  21 

do... 

ia4 

LOO 

1.05 

13.4 

September  26.. 

do... 

9.3 

.81 

.80 

7.  ft 

October  13 

do... 

5.3 

.45 

.16 

2.3 

Daily  g 

age  height, 

in  fed 

,  of  Moxee  ca 

nal  near  North  Yakii 

Jia,  Wash. 

,for  19a5. 

Day. 

July. 

1 

Aug.   S««pt. 
1.25     1.1 

Oct. 
0.75 

Day.     July. 

Aug. 

Sept. 

Oct.        D 

ay. 

July. 
LO.. 

Aug.    S 
L15     0 

1 
ept.   <X-t. 

1 

12 '  1.1 

1.0 

|.. 

.15      22. 

.65    

2... 

:;;;;;;; 

1.15     1.0 
1. 15      1.  0 
1.15      1.0 

.75 
.75 
.  75 

13 '  1.15 

14 1  1.15 

15 1.15 

1.0 
.9 
1.0 

.9 
1.0 

.15      23. 
.15  j    24. 
.15      25. 

L25 
1.25 
L15 

Lis! 

L35 

L25 

65 

3... 

65 

4... 

.65    

5 

.K\      l.lo 

.  75 

16 1.1 

.9 

•9 

.  15      26. 

!  1.15 

1.15 

.65 

tt... 

..  o..^> 

.<>'>      l.lo 

.  75 

17 '  1.1 

.9 

.  75 

.  15  '    27. 

!  1.4 

L15 

.65    

7... 

. .      .  o     1 

.5        1.15 

.15 

18  ....    1.1 

.9 

.75 

.15      28. 

1.4 

1.25 

.75 

H.  .  . 

.  H.*> 

.  5        1.  15 

.15 

19  ....    1.0 

1.1 

.75 

.15      29. 

1  L35 

,  1.35 

.75    

9... 

..     .S-.  , 

.5        1.0 

.15 

20 1.0 

1.1 

'    .65 

.15      30. 

1  1.25 

1.35 

.75    

10   .. 

..'  1.15 

1.0        1.0 

.  15 

21...   .    1.0 

1.0 

.65 

.  15      31 

'  1  9.=; 

1  15 

11.  .. 

.4    j 

1.0         .9 

1  •'■' 

1 

1 

i 

r 
1' 

■■■■ 

1 
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SUBBARD  OAlf  AL  KEAK  KORTH  TAKIKA,  WASH. 

This  canal  heads  in  the  left  bank  of  Yakima  River  near  the  line  between  sees.  7  and  18, 
T.  13  N.,  R.  19  E.,  opposite  the  town  of  North  Yakima. 

The  gage  is  about  one-half  mile  below  the  head-gates,  at  a  small  flume  near  the  hop  house 
on  the  Moxee  hop  ranch.  Measurements  are  made  from  a  wagon  bridge  300  feet  below  the 
gage. 

The  Hubbard  and  Moxee  canals  have  a  common  head-gate. 

Discharge  meastLremerUs  of  Hubbard  caned  near  North  Yakima j  Wash.,  in  1905. 


Date. 

Hydrographer. 

Area  of  '     Mean 
section,    velocity. 

Gage 
height. 

Dis- 
charge. 

July  6       .... 

W.  C.  Muldrow 

Square  j  Feet  per 
feet.      1  second. 

20. 0           0. 72 

Feet. 
1.33 
1.50 
1.20 
.92 

Second' 
feet. 

14.3 

August  21 

do 

13.1 
9.8 
8.6 

1.61 
1.02 
.60 

21.1 

September  26 . . 
October  13 

do 

10.2 

do 

5.1 

Daily  gage  height,  in  feet,  of  Hubbard  canal  near  North  YaJcimaj  Wash.,  for  1905. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

1.4 
1.4 
1.4 
1.5 
1.5 
1.5 
1.0 
1.0 
1.0 
1.0 
1.0 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.75 
1.75 
1.65 
1.65 
1.65 
1.65 
1.65 
1.5 

::: 

1.35 

1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.5 
1.5 
1.4 
1.4 
1.4 

12 

13 

14 

15..... 

16 

17 

18..-. 

19 

20 

21 

1.75 

1.75 

1.75 

1.75 

1.65 

1.65 

1.5 

1.5 

1.35 

1.35 

1.15 
1.15 
1.15 
1.35 
1.35 
1.25 
1.25 
1.4 
1.4 
1.6 

1.35 
1.35 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1.35 

1.4.. 

1.5 

1.6 

1.6 

1.86 

1.75 

1.75 

1.75 

1.75 

1.35 

1.4 

1.4 

1.35 

1.25 

1.35 

1.4 

1.6 

1.4 

1.4 

2  

1.4     

3 

1.25    

4 

1.25    

fr 

1.25    

6 

7 

8 

9 

10 

1.35 

1.35 

1.5 

1.5 

1.9 

1.85 

1.25 
1.25 
1.25 
1.4 

a 



FOWLEB  OAKAL  NEAR  KORTH  YAKDEA,  WASH. 

This  canal  heads  in  Yakima  River,  in  sec.  18,  T.  13  N.,  R.  19  E. 

Th«  gage  is  in  a  flume  one-half  mile  below   the   head-gates,  on  the  Moxie  hop  ranch^ 
opposite  the  town  of  North  Yakima.     Measurements  are  made  at  the  gage. 

Discharge  measurements  of  Fowler  cxinal  near  North  YaJcima,  Wash.,  in  1905. 


Date. 


Hydrographer. 


July  6 VV.  C.  Muldrow. 

August  21 do 

September  26 .  .1 do 


A  rea  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Square 
feet. 

Feet  per 
second. 

Feet. 

9.7 

2.02 

0.75 

11.7 

2.04 

.92 

9.0 

1.48 

.55 

Dis- 
charge. 

Second- 
feet. 

19.6 

23.9 

13.4 
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Daily  gage  Keigki,  infett,  of  Fo%der  canal  near  North  Yakima,  Wash.,  for  19(^. 


I)ay       July.    Aug.   ^^pt.    Od 


10. 
11. 


Oct. 

r>Hy. 
12.... 

July. 

Au«. 

S.P.. 

Oct.  \\    Oay. 

July.  Aug. 

ftptjOd. 

O.O 

.      .85 

.85 

.65 

!= 

,9 

! 

.»* 

13 

.      .85 

.85 

.65 

i|  23 1 

.«sl 

.5    

.6 

14 

-      .9 

.85 

.66 

;|24 

-V     1 

.6  ...- 

15.... 

.      .9 

.85 

.65 

|;» 

•«     1 

-*  1 

16 

.      .9 

.85 

.5 

!    26 

•«     1 

17 

.      .9 

.85 

.5 

27 

.9     1 

.85 

.6   ! 

IS. 

.      .9 

.85 

.5 

28 

••     1 

.85 

■«  

19.... 

.      .9 

.9 

.5 

29 ' 

•     1 

.85 

_g    I 

IS).... 

.      .9 

.9 

.5 

30 ; 

-»     1 

.85 

21 

.      .9 

.9 

.5 

31 1 

; 

-«     1 

.85 

1 

HEW  &S8KBVATI0K  OAHAL  Of  YAKIMA  IVDIAH  RS8ERVATTOM,   WASH. 

This  is  the  first  canal  talking  wat^r  from  Yakima  River  below  Atanuin  Creek.  It  «i 
built  by  the  Government  to  irrigate  lands  in  the  Yakima  Indian  Reser\'ation.  It  bea<fc2 
the  right  bank  in  st^c.  17,  T.  12  X.,  R.  19  E. 

The  gage  is  at  the  firet  wagon  bridge  below  the  headworks.  Measurements  are  m^^ 
from  the  bridge. 

Discharge  measurements  of  Xew  Reservation  canal  in  Yakima  Indian  Reservalion,  Wash,  ^ 

1905. 


Date. 

Hydrographer. 

Area  of 
section. 

Square 
feet. 

60 

112 

Mean 
velocity. 

June  16 

August  22 

W .  C.  Muldrow 

do 

Feet  per 
second. 

1.80 

1.25 

September  20. . 

do 

Septeml)er  27 . . 

do 

79 

.69 

October  24 

.do 

.82 

Gasre 
height. 

Dtf- 
ch^rzf. 

Secasd- 

Feet. 

feet. 

1.50 

1» 

2.58 

1« 

1.97 

e 

1.83 

55 

1.04 

41 

Daily  gage  height,  in  feet,  of  New  Roicrvation  canal  in  Yakima  Indian  Reservation,  Wa^J^ 

1905. 


Day. 

iJune.  .lulv.l  Aup. 'sept. 

J          _             ' 1 

.    l.T)       i.ti     ■  2.25  '  l.fi 

1    Day. 

June. 

July. 
2.15 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug 

sept 

1 

!  12 

1.5 

2.55 

22..... 

1.65 

2.1 

2.6 



2 

.1.5     1  1.6       2.3     '  Hi.5 

:  13...., 

1.5 

2.15  }  2.6 

23 

1.65 

2.1      2,6   L 

3 

.'  l.T)     '   I. Co     2.irt  ' 

14 . 

1.5 

2.2      2.5 

24 

1.65 

2.15     2.6    

4 

.:  1.15      1.75     2.*i      

15 

1.5 

2.2       2.5 

25 

1.35 

2.15     2.6    ' 

5 

.,  1.0        1.75     2.7     ' 

10 

l.G 

2.25     2.56 

26 

1.35 

2.15  t  2.0    L». 

6 

.'  1.0       Hi       2.7      

,   17 

l.ti 

2.2    1  2.6 

27.... 

1.35     2.2    j  2-0   j 

7 

.    1.1       2.0       2.7      

,   IK 

1.G5 

2.15     2.65 

28 

.85  1  2.25  !  1.75  1 

8 

.1  1.15     2.2.')     2.(W5 

;   19 

l.f>5 

2.15  !  3.0 

29 

1.35     2.25 

1.65 

9..... 

.    1.3.^  '  2.05     2.t>5' 

:  20 

1.65 

2.1 

2.65 

30 

1.45  1  2,23 

1.6 

10 

.1.4       2.1        2.(11    

;  21..... 

1.65 

2.1 

2.65    

31 

2.35 

1.7 

11..... 

.'  1.4       2.15     2.0      
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OLD  RESERVATION  OAHAL  IK  YAKIMA  IKDIAH  RE8ERVATI0K,  WASH. 

This  canal  takes  water  from  Yakima  River,  heading  in  its  right  bank,  in  sec.  28,  T.  12  N., 
R.  19  E.,  about  4  miles  above  Wapato  station.  It  was  built  by  the  Government  to  irrigate 
lands  in  the  Yakima  Indian  Reservation. 

The  gage  is  at  the  head-gate.  Measurements  are  made  from  the  railway  bridge  on&- 
fourth  mile  below  the  gage. 

Discharge  measuremenis  of  Old  Reservaiion  canal  in  Yakima  Indian  Reservation,  Wash,,  in 

1906. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

June  16 

W.  C.  Muldrow 

Square 
feet. 

37.4 

26.4 

17.6 

Feet  per 
secxmd. 

3.85 

3.07 

2.01 

Feet. 
2.67 
2.08 
1.40 

Second- 
feet. 

144 

August  22 

do 

81.4 

October  24  .. 

.do 

35.4 

DaUy  gage  height ,  in  feet,  of  Old  Reservation  canal  in  Yakima  Indian  Resenxiiion,  Wash.,  for 

1906. 


Day. 

May. 

June. 

July. 

Aug. 

Day. 

May. 

June. 
2.6 

July. 

Aug. 

Day. 

May. 

June 

July. 

Aug. 

1 

3.35 

3.4 

3.35 

3.1 

12 

3.35 

3.36 

2.65  ' 

22 

3.35 

3.35 

3.25 

2.25 

2 

3.35 

3.5 

3.25  '3.1    ; 

13 

3.25 

2.65 

3.25 

2.6 

23 

3.25 

3.35 

3.25 

2.25 

3 

3.35 

3.35 

3.35 

3.1 

14 

3.25 

2.65 

3.15 

2.5 

24 

3.35 

3.35 

3.15 

2.25 

4 

3.35 

2.65 

3.25 

3.1 

15 

3.25 

2.6 

3.15 

2.35 

25 

3.35 

3.25 

3.15 

2.25 

5 

3.35 

2.65 

3.35 

3.0 

16 

3.25 

2.65 

3.15 

2.25  ' 

26 

3.35 

3.35 

3.1 

2.15 

6 

3.4 

2.65 

3.36 

3.0 

17 

3.25 

3.1 

3.15 

2.25 

27 

3.25 

3.25 

3.0 

2.15 

7 

3.5 

2.65 

3.25 

3.0 

18 

3.35 

3.15 

3.15 

2.41 

28 

3.25 

3.35 

3.15 

2.15 

8 

3.6 

2.6 

3.35 

3.0 

19 

3.35 

3.25 

3.15 

2.25 

29 

3.35 

8.35 

3.15 

2.15 

9 

3.6 

2.6 

3.5 

2.9   ' 

20 

3.35 

3.25 

3.1 

2.25 

30 

3.4 

3.25 

3.2 

2.25 

10 

3.35 

2.65 

3.4 

2.85 

21 

3.35 

3.25 

3.0 

2.25 

31 

3.35 

3.1 

2.25 

11 

3.25 

2.6 

3.4 

2.75 

STTVKYSISE  OAHAL  ITEAR  YAKIKA,  WASH. 

This  canal,  which  is  owned  and  operated  by  the  Washington  Irrigation  Company,  heads 
in  the  east  bank  of  Yakima  River,  5  miles  below  the  town  of  Yakima.  It  is  several  times 
larger  than  any  other  canal  in  the  Yakima  region,  the  maximum  flow  being  about  670 
second-feet. 

The  gage  is  in  a  concrete  gage  box  about  400  feet  below  the  head-gates.  Measurements 
are  made  from  a  footbridge  about  400  feet  below  the  gage. 

Discharge  measurements  ofSunnyside  camd  near  Ydkima,  Wash.,  in  1905. 


Date. 

Hydrographer. 

Area  of 
section. 

Me^n 
velocity. 

Gage 
height. 

Dis- 
charge. 

June  15 

W.  C.  Muldrow 

Square 
feet. 

175 

210 

162 

128 

68.8 

Feet  per 
second. 

3.00 

3.09 

2.90 

2.35 

2.01 

Feet. 
4-35 
5.06 
4.00 
3.35 
2.00 

Second- 
feet. 

526 

July  25 

do 

649 

September  28. . 

do 

469 

October  25.... 

.do 

301 

November  5... 

.  ...do 

139 
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Daily  gage  height,  infe^ty  ofSunnyside  canal  near  Yakima^  Wash.,  for  1905. 


Day. 

June. 

July. 

4.7 
4.7 
4.7 
4.7 
4.7 
4.8 
4.9 
4.9 
5.0 
5.0 
5.0 
5.0 
5.0 
5.1 
5.1 
5.1 

Aug. 

5.15 

5.15 

5.15 

5.15 

5.15 

5.15 

5.15 

5.15 

5.15 

5.15 

4.9 

4.9 

4.8 

4.  75 

4.6 

4.6 

Sept. 

4,75 

4.75 

4.65 

4.65 

4.6.5 

4.55 

4. 55 

4.  .55 

4.55 

4.  .55 

4.55 

4.55 

4.4 

4.4 

4.4 

4.  15 

Oct. 

3.95 

.3.95 

3.95 

3.8 

3.7 

3.7 

.3.7 

3.4 

3.4 

3.4 

.3.4 

.3.4 

,3.4 

.3.4 

.3.4 

.3.4 

Day. 

17 

1  18 

19 

'  20 

June. 

4.2 
4.4 

4.5 
4.5 
4.5 
4.6 
4.6 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 

July. 

5.1 

5.1 

5.1 

5.1 

0.0 

5.1 

0.0 

5.1 

5.1 

.5.1 

5.15 

.5.15 

5.15 

5.  15 

5.15 

Aug. 

4.6 

4.6 

4.9 

5.1 

5.15 

5.0 

4.65 

4.6 

4.8 

4.8 

4.8 

4.8 

4.8 

4.75 

4.75 

Sept. 

Oct. 

1 

4.05 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 

a4 

2 

3.4 

3 

3.4 

4. ' 

3.4 

1        .. 

1  21       

3.5 

6                         '   

22 

3.5 

7             .    ..     ! 

23 

3.3 

8 

24 

3.3 

9                       '         .   . 

1  25 

i3 

10                       1   

26 

3.3 

11 

27 

3.3 

12 ' 

28 

29 

1  30 

31 

3.3 

1 
13 

as 

14                          .     .   . 

3.3 

15 

4.2 
4.2 

3.3 

16 

BEKTON  WATER  COMPAITY'B  GAHAL  NEAR  KIOKA,  WASH. 

This  canal  takes  water  from  Yakima  River  near  Kiona.     It  is  a  new  canal,  completed 
late  in  the  irrigatitm  .season  of  1905. 

Discharge  measurements  of  Benton  Water  Company's  canal  near  Kionay  Was^.,  in  1905. 

Hydrographer.  | 

Square      Feet  per 
Jert.      '  • 


Date. 


August  23 

Septeml)er  13. 


AreAof       MeAn     |     (J  age 

section,     velocity.  I   height,   i   charge. 


W.  C.  Muldrow. 
do 


second. 
8.0  0.86 

16.1  1.23 


Seeond- 
Feet.     I      feet. 

0.30  6.9 

.  60  '  19.  8 


Daily  gage  height,  in  feet,  of  Benton  Water  Company's  canal  near  Kiona,  Wash.,  far  1905. 


Day.         !  Aug. 

1 

Sept. 

Oct.  , 

1 

Day. 

Aug. 

Sept. 

0  .',5 

Oct. 

Day. 

Aog. 

Sept. 

Oct. 

1 

0.1 
.15 
.3 
.3 
.4 
.5 
.5 
.5 
.« 

1.0  i 
l.O 

;:: 

.4 
.4 
.4 
.4 
.4 
.3 
.3 

12- 

13 

0.3 
.3 
.3 
.3 
.3 
.3 
.3 

22 

ad 

1.0 
LO 

2 

23 

as 

.3 
.2 
.2 
.2 
.2 
.1 
.1 
.1 

3 

14 

6 
.7 
.7 

.  7 
.8 
.8 
.8 

24 

4 

15 

25  .   

1 1 

16 

26 

6 

27 

7 1       ... 

18. 

28 

8 L.... 

19 

29 

9 

20 

30 

U) 

21. 

31.... 

,j '['"" 

1 
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KIOKA  OAKAL  NEAR  KIOKA,  WASH. 

This  canal  heads  in  the  left  bank  of  Yakima  River  about  5  miles  west  of  Kiona,  in  sec. 
10,  T.  9  N.,  R.  26  E.  The  canal  is  controlled  by  the  Northern  Pacific  Irrigation  Company. 
On  account  of  the  shifting  of  the  channel  at  the  gaging  station  the  estimates  of  discharge  of 
this  canal  are  only  approximate. 

The  gage  is  about  400  feet  below  the  head-gates.  Measurements  are  made  from  a  foot 
plank  near  the  gage. 

Discharge  tneasuremerUs  of  Kiona  canal  near  Kiona,  Wash.,  in  1905. 


Date. 

W.  C 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Si 

Dl8- 

large. 

Jane  12 

.  \fii1r1rnw 

Square 
Jeet, 

20.4 

19.0 

6.8 

Feet  per 
second. 

1.17 

1.26 

■    .50 

Feel. 
3.00 
3.00 
2.00 

;cond- 
feet. 
23.9 

August  24. 

do 

23.9 

August  24  . . . 

.    .   ..do 

3.4 

I 

^aily  gage  height,  in 

feetf  of  Kiona  canal  ne 

ar  Kiona,  Wash., 

for  1905. 

Day. 

June. 

July. 

Aug. 

Sept.     Oct. 

3.1       3.0 
3.1         3.0 
3.  1         2. 5 
3. 1         2. 5 
3.1         2.5 
3. 1  '      2. 5 
3. 1         2.  5 
3.1  1      2.5 
3.  I  i      2. 5 
3.1         2.5 
3.1         2.5 

Day. 

June. 

July.  '  Aug. 

Sept. 

Oct. 

1 

3.25 

3.3 

3.3 

3.3 

3.3 

3.  .35 

3.35 

17 

3.16 

3.15 

3.«25 

3.25 

3.4 

3.4 

3.4 

3.6 

3. 25       3. 45 
3. 15  1     3.  45 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
.3  0 

2 

18 

3 

19 

3.1 
3.0 
3.0 
3.0 
3.0 

3.4 

3.35 

3.35 

3.1 

.3.1 

4           ... 

) 

20 

5         

»1 

6 

22 

7 

23 

8 

2.9 
2.9 

3.25 
.T3 

24 

3.0         3.0 

9 

25 

3.0 
2.9 

3.0 
.3.0 

10     .... 

3. 15  :     3. 4 
3.25  1     3.55 

2i\ 

11 

27 1 

2. 9         3. 1           3. 0 

12 

3.0 
3.1 
3.1 

3.25 
3.35 
3.  .^'» 

3.5 
3.5 
.T5 

3.1 
3.1 
3.1 
3.1 

2.5 
2.7 
2.5 
2.5 

28 

2.85 
2.9 

3. 1           3. 0 

13 

29 

3  1 

3.0 
3.0 

14         

30 

3. 0         3.  1 
3. 15       3. 1 

15   

3. 1         .1. 25  !     3. 5 

31 

16 

3.15 

3.25  1    3.5 

KIONA  WATER  STTPPLY  COMPAinrS  GAKAL  NEAB  KIOKA,  WASH. 

This  canal  heads  in  the  left  bank  of  Yakima  River  about  1  mile  above  Kiona.  It  is  owned 
by  a  stock  company  of  150  sharers.  It  is  a  power  canal  used  to  turn  small  irrigating  wheels. 
Nearly  all  the  water  taken  in  at  the  head  is  returned  to  the  river. 

The  gage  is  200  feet  below  the  footbridge  from  which  measurements  are  made,  near  the 
dwelling  of  A.  A.  McAlpin. 

Discharge  measurements  of  Kiona  Water  Supjdy  Company's  canal  near  Kiona,  Wash.,  in 

1905. 


Date. 


September  14 . 
October  18. . . . 


Hjr'drographer. 


.  C.  Muldrow. 
.do 


\  rra  of 
section. 

Mean 
velocity. 

^Japo 
height. 

Square 
Jert. 

Feet  per 
.second. 

Ffft. 

7.8 

0.96 

l.:)0 

9.3 

1.07 

1.90 

Di.s- 
chargo. 

Second- 
feet. 

7.5 

10.0 
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Daily  gage  height,  in  feet,  of  Kiona  Water  Supply  Company's  canal  near  Kiona,  Wash.,  for 

1905. 


Day.  Aug. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

a. 


Sept.  Oct. 
1.2       18 

Day. 

Aug. 

Sept. 

Oct. 

2.0 
2.0 
2.0 

Day. 

Aug, 

Sept. 

Oct. 

12 

1.3 
1.3 
1.5 

L6 
4.7 

1.7 
1.7 

22  . 

1.8 
1.8 
1.8 
1.8 
1.8 
1-8 
1.8 
1.8 
1-8 

1.2       1.8 

13 

23 

1. 1  '     1.9 

1 

14 ' 

24 

1. 1       2.0 

15 .....i 

25 

1.1       2.0 

16 

36 

1 
1.2  j     2.0 

1.2  '     2.0 

17 ' 

27 

0.T 
.9 
1.0 
1.0 
1.1 

f 

IR ' 

2g 

1.  3       2. 0 

19 

1  7 

29.... 

1.3       2.0 

20............'     ....1     1.7 

30..... 

1.3       2.0 

21 1 

1.7 

31 

1.3       2. 0 

1 

KEKNSWIOK  OAKAL  NEAR  KENHEWICK,  WASH. 

This  canal  is  owned  and  operated  by  the  Northern  Pacific  Irrigation  Company.  Next 
to  the  Sunnyside  it  is  the  largest  irrigation  canal  in  Yakima  Valley.  It  takes  water  from 
Yakima  River  on  its  right  bank  just  above  Horn  Rapids,  about  11  miles  north  of  Kiona. 
in  sec.  3,  T.  10  N.,  R.  27  E. 

The  gage  is  at  a  bridge  1)  miles  below  the  head-gates.  Measurements  are  made  from 
the  bridge. 

Discharge  measurements  of  Kennewick  canal  near  Kennemck,  Wash.,  in  1905. 


Date. 


Uydrographer. 


June  10 W.  C.  Muldrow. 

August  23 <lo 

September  14 do 


Area  of  1     Mean 
section.  |  velocity. 

Gage 
height. 

Square      Feet  per 
feet.         second. 

Ftet. 

68            1.5 

2.83 

76            2, 14 

3.42 

■     83            2. 10 

3.47 

Dis- 
charge. 

Second- 
feet. 

102 

162 

174 


Daily  gage  height,  infect,  of  Kennewick  canal  near  Kennewick,  Wash.,  for  1905. 


Day. 


Juno.    July.  !  Aug.     Sept.     Oct. 




3.:i5 

3.3j 

3.35 

3.4 

3.4 

3.4 

3.4 

3.8 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.5 
3.5 

2.5 

2.5 
2.75 
2.0 
2.0 
2.0 
•  2.4 
2.6 
3.15 
3.1 
3.0 
2.9 

2 

3 

1 

4 

' 

5 

1 

6 

[ 

7 

8 

9 

1 

10 

11 

12 

13 

14 

2.  ST.  ' 
2.H.5 
2.8.5 
2..S'>  1 
3.25  ! 
3.25  1 

15 

U\ 

3. '2.5 
3.15 
3.25 

3.  as 

3.35 

3.4 

3.4 

3. ;« 

3.  -25 

3.5 

3.;15 

3.4 

3.4 

3.4 

3.4 

3.5 


3,25 

3.25 

3.25 

3.15 

3.25 

3.  25 

3.  15 

3.0 

3.0 

3.0 

2. 95 

2.75 

3.1 

3.1 

3.1 

3.1 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

17 

3.35 

3.4 

1.75 

1.75 

2.9 

3.35 

3.4 

3.4 

3.4 

3.35 

3.35 

3.35 

3.35 

3.35 

3.4 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3,5 

2.9 

3.0 

3.15 

3.15 

3.25 

3.35 

3.4 

3.35 

3.25 

3.25 

3.25 

3,15 

3.34 

as  35 

S.2S 

3-5 

3.5 

3.4 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.3& 

a.  30 

i25 

3.3& 

Z.2S 

3.1 

18 

3.1 

19.. 

ai 

20 

3.1 

21 

1.0 

'22 

2.  IS 

1  23 

2.S5. 

24 

tS5. 

25 

2.85. 

1^6 

2.85. 

27 

2.85; 

•28 

2.85 

'29 

XS5 

30  .   . 

1.15 

1       

31 

1.15 

1 
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OROBBOUF  OAKAL  ITZAE  KIOVA,  WASH. 

This  canal  heads  in  Yakima  River  on  its  left  bank  at  Horn  Rapids,  directly  opposite  the 
intake  of  the  Kennewick  canal.    The  same  diversion  weir  is  used  for  both  canals. 

The  gage  is  1  mile  below  the  head-gates,  at  a  highway  bridge,  from  which  measurements 
are  made. 

Discharge  measurements  o/Grosscup  canal  near  Kionaf  Wash.,  in  1906. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

helgS. 

Dis- 
charge. 

June  13 

W.  C.  Muldrow 

2.9 
3.3 
3.4 

Feet  per 
tecond. 

1.55 

1.66 

1.94 

Feet. 
0.50 
.60 
.70 

Second- 
feet. 

4.6 

August  23 

do 

5.5 

September  13 . . 

do 

6.6 

Daily  gage  height  f  in  feel,  ofOrosscup  canal  near  Kiona,  Wash.,  for  1906. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1 

2 

0.6 

1.0 

1.0 

1.0 

1.0 

1.0 

0.0 

0.0 

.8 

.8 

.8 

.8 

as 

.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

0.6 

.8 
.8 
.9 
1.0 
1.0 
1.0 
1,0 
1.0 
1.0 
1.0 

.8 
.8 
.7 
.8 
.8 
.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

.7 

.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 

1.0 
.  1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 

.8 
.8 

3     .. 

.8 

4 

.8 

6 

6 

7 

.8 
.8 
.8 

8 

.8 

9 

.8 

10 

U 

BSLAH  VALLEY  OAKAL  NEAR  NORTH  YAXIXA,  WASH. 

The  only  important  canal  taking  water  from  Naches  River  above  the  mouth  of  Tieton 
River  is  the  Seiah  Valley  canal.  There  are  a  few  canals  above  the  Selah  Valley,  but  they 
are  small  private  ditches  and  their  combined  flow  would  probably  not  exceed  15  second-feet. 

The  Selah  Valley  canal  heads  in  Naches  River  on  its  left  bank  about  1  mile  above  the 
mouth  of  the  Tieton,  in  sec.  35,  T.  15  N.,  R.  16  E.  With  the  exception  of  the  Power  canal 
it  is  the  largest  canal  taking  water  from  the  Naches. 

The  gage  is  in  a  flume  1  mile  below  the  head-gates.    Measurements  are  made  at  the  gage. 

Discharge  measurements  of  Selah  Valley  carud  near  North  Yakima,  Wash.,  in  1905. 


Date. 


June  21 

July  18 

August  3 

Septembers. 
October  10... 


Hydrographer. 


W.  J.  LIghtfoot. 

....do 

....do 

....do 

do 


Area  of 
section. 


Souare 
feet. 

23.8 

26.0 

24,6 

12.3 

13.5 


Mean 
velocity. 

Oage 
height. 

Feet  per 
second. 

Feet. 

2.80 

2.50 

3.23 

2.80 

3.37 

2.65 

1.71 

1.20 

1.89 

1.40 

Dis- 
charge. 


Second- 
feet. 

66.5 

84.1 

83.0 

21.0 

25.6 
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Daily  gage  Jieight,  in  feet,  ofSelah  Valley  canal  near  North  YaJcima^  IFas^.,  for  1905. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9  .       ... 

10 1....... 

11 ' 

12 ' 

1 

13  .    .               1 

14 

15 

16 

, 

j 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2:65 
2.7 


Aug. 

Sept. 

2.75 

2.7 

2.75 

2.75 

2.65 

2.65 

1.15 

2.65 

1.15 

2.65 

2.0 

2.6 

2.6 

2.6 

2.5 

2.6 

2.55 

2.6 

2.45 

2.6 

2.45 

2.7 

2.5 

2.7 

2.45 

2.75 

2.45 

2.75 

2.4 

Oct. 

2.1 

2.0 

1.95 

1.9 

1.9 

1.8 

1.6 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.4 

1.4 


Day. 


June.     July.  '  Aug.     Sept.     Oct. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.56 

2.55 

2.55 

2.15 

2.4 

2.4 

2.4 


2.7 

2.75 

2.75 

2.75 

2.75 

2.75 

2.4 

2.4 

2.5 

2.65 

2.75 

2.75 

2.75 

2.75 

2.75 


0.0 
0.0 

ao 

1.6 

1.5 

2.6 

2.75 
2.4 
2.75 
2.75 
2.75 
2.  75 
2.75 
2.75  I 
2.75  } 


2.35 

2.35 

2-35 

2.35 

2.3 

2.35 

2.25 

2.25 

2.25 

2.15 

2.05 

2.1 

2.1 

2.1 


1.5 

1.: 
li, 
i.t 

L*5 
L4 
1.4 
L4 
L4 
L4 
1.4 
14 
L4 
U 
L5 


WAPATOX  OAlf  AL  NEAR  KORTH  YAKIMA,  WASH. 

This  canal  heads  in  the  left  bank  of  N  aches  River  opposite  the  mouth  of  Tie  ton  Rirer.  in 
sec.  36,  T.  15  N.,  R.   16  E.     It  is  maintained  by  a  stock  company  of  100  equal  shares. 

The  gage  is  200  feet  below  the  head-gates.  Measurements  are  made  from  a  foot  plank 
100  feet  below  the  gage. 


Discharge  measurements  of  Wapatoz  canal  near  North  Yakima,  Wash.,  in  1905 

Hydrographer. 


Date. 


Area  of 
section. 

Mean 
velocity. 

hei^t. 

Sauare 

Feet  per 
second. 

FeeL 

18.3 

1.64 

1.83 

28.0 

1.93 

2.67 

a5 

.82 

.66 

Dis- 

ch&Tge. 

Sectntd- 
fect. 

54.0 
7.0 


DaUy  gage  height,  in  feet,  ofWapaiox  canal  near  North  Yakima,  Wash.,  for  1905. 

I  I  I  i  1 

Day.  June.  |  July.  ,  Aug.     Sept.     Oct 


1 

2 ' 

3 

1 
4 

5                  ...... 

6 

8 L.   . 

9 ' 

10 

11              .           . 

12 

13 1 

14 1 

15 i 

16 ! 

1 

25 

fl 

35  1 

t} 

95  1 

^^\ 

5  ' 

6  ' 

«: 


2.5 
2.4 
2.4 
2.3 
2.25 
2.15 
2.15 
2.25 
2.2.5 
2.5 


2.6.'> 
2.25 
2.75 


2.  75 


2.65 

2.65 

2..'V) 

2.6 

2.6 

2.r).'> 

2.6 

2.6 

2.65 

2.6 

2.5 

2.4 


0.65 
.6.5 
.6.5 

1.15 

1.0 
.65 

.m 

.65 
.65 
.6.5 
.(i5 
.65 
.65 
.65 


Day. 


June.    July.     Aug.  .  Sept.     Oct. 


2.35 

2.35 

2.35 

2.35 

2.25 

2.25 

2.25 

2.25 

2.0 

2.0 

2.0 

1.9 


2.6 

2.6 

2.75 

2.9 

2.9 

2.85 

2.85 

2.4 

2.25 

2.4 

2.4 

2.4 

2.4 

2.4 

2.6 


0.0 

0.0 

0.0 

2.9 

2.85 

2.9 

2.&5 

2.9 

2.85 

2.85 

2.^ 

3.1 

2.75 

2.85 

2.65 


2.5 

2.4 

2.5 

2.35 

2.65 

2.4 

2.4 

2.4 

2.25 

2.35 

2.1 

2.0 

1.9 

1.9 
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FOBTUVE  OAHAL  NEAR  KORTH  TAKIMA,  WASH. 

This  canal  heads  in  the  right  bank  of  Naches  River  on  John  W.  Foster's  ranch,  16  miles 
from  North  Yakima.     Its  intake  is  near  that  of  the  Lower  Scott  canal. 

The  gage  is  at  a  wagon  bridge  on  the  road  leading  to  the  ford.  Measurements  are  made 
from  the  bridge. 

Discharge  measurements  of  Fortune  canal  near  North  Yakima,  Wa^h.,  in  1905. 


Date. 


llydrographor. 


Juno  24. W.  C.  Muldrow . 

August  16 do , 

September  4. . . .  | do 

October  9 do 


Area  of 
section. 

Me^iii 
velocity. 

Square 
feet. 

Feet  per 
second. 

12.5 

0.98 

7.7 

.60 

14.1 

1.18 

8.2 

■" 

Gage 
height. 


Feet. 


1.60 
2.25 
1.50 


Dis- 
charge. 


Second- 
feet. 

12.3 
4.7 

16.0 
4.0 


Daily  gage  height,  in  feet,  of  Fortune  canal  near  North  Yakima,  Wash.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

6. 

6.. 

7. 

8.. 

9.. 
10.. 
11.. 


Aug.  I  Sept.    Oct. 


1.9 

2.2 

1.9 

1.3 

2.2 

1.3 

2.2 

1.6 

2.2 

1.5 

2.1 

1.6 

2.1 

1.6 

2.1 

1.6 

2.1 

1.5 

2.1 

1.5 

2.1 

1.5 

Day. 


Aug.   Sept. 


1.6 
2.1 
2.0 
1.  7 
1.8 
1.6 


2.  1 
2.2 
2.2 
2.1 
2.2 
2.1 
2.0 
2.0 
2.2 
2.2 


Day. 


.8 

22 

8 

8 
8 

2 
0 
0 
0 
0 

'  23 

24 

25 

26 

27 

28 

29 

30 

31 

Aug.  Sept. 


2.2 
2.2 
2.2 
2.1 
2.1 
2.3 
2.1 
2.1 
2.1 


Oct. 


LOWER  SOOTT  OAKAL  ITEAR  NORTH  YAKIICA,  WASH. 

This  canal  heads  in  the  right  bank  of  Naches  River  on  John  W  Foster's  ranch,  16  miles 
from  Nx)rth  Yakima. 

The  gage  is  just  below  the  crossing  of  the  road  leading  to  the  ford.  Measurements  are 
taken  from  a  footbridge  near  the  gage. 

Discharge  measurements  of  Low^.r  Scott  canal  near  North  Yakima,  Wash.,  in  1905. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean     ,     Gage 
velocity,     height. 

Dis- 
charge. 

June  24. 

W.  C.  Muldrow 

Square 

9.9 
3  5 
11.5 
7.3 

Feet  per 
second. 

1.40 

94 

Feet. 

Second- 
feet. 

14  3 

August  16. .  .  . 

..do 

a  70 

3  3 

September  4. . . . 

do 

1.75  *           1.35 
1. 51             1. 0.'t 

20.2 

October  9 

do 

11.0 
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Daily  gage  height^  infect,  of  Lower  Scott  canal  near  North  Yakimay  W  ash.  y  for  1905. 


Day. 

Aug. 

Sept. 

1,. 

0.8 

2.                       \.  -   . 

.8 

3 

1.6 

4 

1.3 

5 

fi 

7 

H 

9 

in 

11 

Day. 


Aug. 


12 

13              ... 

H 

15                       ' 

in 

0  7 

17       .       .       . 

1.0 

IK,.    . 

10 

19.... 

.8 

20 

.9 

21 

.7 

1.1 

1. 1 

1. 1 
1.1 
1.1 , 
1.1 

1.1 1 

1.0  I 


CLA&K  GAKAL  KEAR  NORTH  TAXIMA,  WASH. 

This  canal  heads  in  the  left  bank  of  Nache-s  River,  on  D.  R.  Putnam's  rancli,  altout  16 
miles  from  North  Yakima- 

The  gage  is  one-half  mile  below  the  head-gate.  Measurements  are  made  from  a  foot  plank 
near  the  gage. 

Discharge  measurements  of  Clark  canal  near  North  Yakima,  Wash.,  in  1905. 


St^pt. 

Oct.   , 

l.l 

,,.1 

1.2 

1.0   ' 

1.2 

LO    1 

1.1 

1.0    ' 

1.2 

1.2 

1.0 

1.2 

1.0 

1.1 

1.0 

1.1 

1.2 

1.1 

1.2 

1.1 

D»y. 

Aug. 

.6 
.6 
.5 
.4 
.4 
.8 
1.1 
.9 
.9 
.8 

Sept. 

loc^ 

22 

1.3 
1.3 
U3 
1.0 
.9 
1.0 
.9 
.9 
.9 

23 

24 

35 . 

2ft 

27 

28 

29 

30 

31 

Date. 

Ilydrographer. 

Area  of 
section. 

Mean 
velocity. 

hS^,. 

Dis- 
charge. 

June  21 

W.  C.  Muldrow 

Square 
Jeet. 

6.2 

10.0 

7.2 

Feet  per 
second. 

1.42 

1.63 

.70 

Feet. 

Second- 
feet. 

8.S 

September  4... 
October  11 

.do .          . 

1.35 
.75 

16.3 

do 

S.0 

Daily  gage  height,  in  feet,  of  Clark  canal  near  North  Yakima,  Wash.,  for  1905. 


Day. 

Aug. 

St!pt. 

1.4 
1.7 

1.5 
1.5 
1,05 

Oct.  1 

1 

D«y. 
12 

Aug. 

Sept. 

Oct. 

Day. 

Aug. 

1.4 
1.4 
1.4 
1.4 
L4 

Sept. 

Oct. 

1 ,.. 

1.3 
1.5 
1.5 
1.4 
1.4 

1.3 
1.3 
1.3 
1.4 

1.0 
1.0 

1.0 

1.0 
.9 

.9 
.8 
.8 

22 

1.4 
1.4 

.J* 

2                        1 

1.3 

1.5 ; 

1.7  1 

1.7! 
\J\ 

I.a 
1. 1 

13..   . 

23 

3                         1 

14 

1 
24 

4                         j   .    ... 

15 

25 

1.5 
L6 
1.5 
1.4 
L3 
1.2 

5.              ..-.>..... . 

26 

6 ......'...... 

1.4 

18 

1.6 

1.5 

27 

7 1   1.3 

28 

1.6 
1.5 
1.5 
1.4 

8            .... 

1.3 
1.4 

.9.. 

20 

29 

9 

...... 

30. 

10.. 

1.1  1 

1.0  1 

1 

21 

1.4 

31 

11 



1.3 

LOWEKT  CANAL  NEAR  NORTH  TAKIHA,  WASH. 

This  canal  heads  in  the  left  bank  of  Nachcs  River,  alx>ut  16  miles  from  North  Yakima. 
The  gage  is  at  a  bridge  about  1 ,200  feet  from  Harry  Painter's  store.     Measurements  are 
made  in  a  flume  alx)ut  800  feet  above  the  gage. 
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Discharge  measurements  ofLowery  canal  near  North  Yakima,  Wash.,  in  1906. 


Date. 

Hydrographer. 

Area  of  1     Mean 
section,    velocity. 

Gage 
height. 

Dis- 
charge. 

June  21 

W.  C.  Muldrow 

Square      Feet  per 

feet.        second. 

12.8            1  41 

Feet. 
2.20 
2.15 
2.85 
2.35 

Second- 
feet. 

18.0 

August  16 

do 

12.2 
13.3 
9.8 

1.01 
1.74 
1.76 

12  3 

September  4.. . 

do 

23.1 

October  11 

do 

17.2 

1 

Daily  gage  height,  in  feet,  ofLowery  canal  near  North  Yakima,  Wash.,  for  1906. 


Aug. 


2.3 
2,3 
2,3 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.3 


Sept. 

Oct. 

Nov. 

2.4 

2-3 

2.3 

2.4 

2.3 

2.3 

2.4 

2.3 

2.3 

2.3 

Z3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.4 

2.3 

2.3 

2.4 

2.3 

2.3 

3.3 

2.2 

2.3 

2.4 

2.2 

2.3 

2.4 

2.3 

2.3 

2.4 

2.3 

2.3 

2.4 

2.3 

2.3 

2.4 

2.3 

2.3 

2.4 

2.3 

2.3 

2.4 

Z3 

2.3 

2.4 

Day. 


June. 


2,2 
2,2 
2.1 
2.2 
2.3 
2.4 
2.2 
2.2 
2.2 
2.2 


July. 

Aug. 

Sept. 

Oct. 

2.3 

2.4 

2.3 

2,3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2,3 

2,3 

2.2 

2.3 

2.3 

2.3 

2,2 

2.4 

2.3 

2.0 

2.1 

2.4 

2.3 

2.0 

2.1 

2.3 

2.3 

2.3 

2.1 

2.3 

2.3 

2.4 

2.1 

2.3 

2.3 

2.3 

2.1 

2.3 

2.3 

2.3 

2.1 

2.3 

2.3 

2.3 

2.5 

2.3 

2.3 

2.2 

2.5 

2.3 

2.3 

2.2 

2.4 

2.3 

Nov, 


2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 


6LEED  OAKAL  NEAR  KOKTH  TAKIMA,  WASH. 

This  is  the  next  large  canal  below  the  Wapatox.  Its  intake  is  on  the  left  bank  of  Naches 
River,  about  12  miles  from  North  Yakima,  in  sec.  24,  T.  14  N.,  R.  17  E. 

The  gage  is  about  three-eighths  mile  below  the  head-gates,  on  Edward  Kershaw's  ranch, 
and  600  feet  above  the  forks  of  the  canal.  Measurements  are  made  from  a  foot  plank  near 
the  gage. 

Discharge  measurements  ofGleed  canal  near  North  Yakima,  Wash.,  in  1906. 


Date. 


Hydrographer. 


June  22 VV.  C.  Muldrow . 

July  10 1 do 

J  uly  19 do 

August  5 do 


September  6. 
Octoljer31... 


.do. 
.do. 


Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Square 
feet. 

Feet  per 
second. 

Feet 

43.5 

1.92 

2.20 

45.0 

1.62 

2.40 

43.0 

1.72 

2.08 

48.0 

1.65 

2.37 

37.0 

1.40 

1.65 

2.75 

2.76 

.25 

Dis- 
charge. 

Second- 
feet. 

83.9 

73.0 

74.0 

79.0 

51.6 

7.6 
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Daily  gage  height,  in  feet,  ofGleed  canal  near  North  Yalcima,  Wa^.,for  1905. 


Day. 


I  I  I  ' 

May.    June,  j  July.     Aug,  i  Sept. 


1 2.4    I  1.6 

2 I    2.25  i  2.0 

3 ' I     2.35  !  2.0 

4 I     2.35  I  2.0 

5 '     1.50  I  2.1 

6 i     1.50  I  2.15 

7 2.15 

8 I  2.15 

9 ' 2.15 

10 2.25 

11 ; '  2.25 

12 1.75  1.6 

13 ' j     1.75  \  1.60 

14 1 1     2.0    ]  2.0 

•15 1 2.0  2.1 

16 1     2.0  2.1 


1.9  1 

1.85 

2.0  1 

1.85 

2.0  1 

1.85 

2.0  1 

1.85 

2.0 

1.85 

2.0  ' 

1.65 

2.0 

1.65 

2.0  ! 

1.65 

2.0 

1.65 

2.0  1 

1.65 

2.0 

1.65 

2.0 

1.65 

2.0 

1.85 

2.0 

1.8.5 

2.1  1 

1.25 

2.1  1 

1.25 

Day. 


17 

i 

18 

i 

19 

20 

1 

21   

22 

2.0 

23 

2.0 

24 

2.0 

2!)., 

27. 
28.. 
29. 
30. 
31. 


i  May.    June. 


2.1 

2.1 

2.1 

2.1 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5  I 

1.5  I 

1.5  i 

1.5  I 

16  ' 


2.0     ! 

2.0  I 
2.0 

2.1  I 
2. 15 
2.15  I 
2.4     ' 


luly. 

Aug. 

Sept. 

2.1 

2.0 

LS 

2.1 

2.0 

L25 

2.  1 

2-0 

1.S 

2.1 

2.0 

1.25 

2.35 

1.9 

2.35 

l.» 

2.4 

1.85 

2  25 

1.9 

2  25 

1.9 

2.1 

1.85 

2.0 

1.85 

2.0 

l.&> 

2.0 

1.85 

20     1 

1.85 

2.1     1 

1.85 

Discharge  measurements  ofGleed  caned  wasteway  near  North  Yalcima,  Wash,,  tn  1905.^ 
Date.  Hydrographer.  |  Width. 


Area  of 
section. 


Mean     i      Gage  Di»- 

velocity.     height,     ch^rgf. 


I  Square  I  Feet  per  \  Second- 

I    Feet.        feet.      i  second.   \      Feet  M- 


July  10 1  W.J.  Lightfoot . 

July  19 do 


21 
16 


1.24 
2  44 


1.40 


a  Includes  waste  from  all  canals  on  north  side  of  Naches  River. 
Daily  gage  height,  in  feet,  ofGleed  canal  uxisteway  near  North  Yakima,  Wash.,  for  1905- 


Day. 

'  July 

Aug. 

Sept. 

Oct.  ' 

Day. 

July. 

Aug. 

Sept. 

1 
Oct. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

1 

.1 

1.4 
1.4 

1.1 
1.1 

1.0 

1.2 

12 

1.2 
1.3 

1  3 
1  4 

22 

23 

2.4 

1.8 

1.0 
1.1 

2 

13 

3 

1.2 

1.2 

1.1 

14 



1.3 

13 

24 

15 

1  4 

l.I 

4 

1.0 

1.2 

1.2 

15 



1.2 

1.1 

1.0 

25 

13 

1  4 

1. 

5 

, 

1.3 
1.4 
1.4 

1.1 
1.2 
1.1 

1.4  ' 

1.5  ' 

1.5  ' 

16 

17 



1.2 
1.4 
1.4 

1.1 

1.0 
1.0 
1.0 

26 

27 

28 

1  3 
15 
14 

J  ^ 

11 
10 

6 

i' 

7 

18 



8 

1.3 

1.1 

12 

19 

1.4 

1.4 

1.0 

8| 

29 

1.4 

1.5 

1.0 

9 

_' 

1.2 

1.1 

1.3 

20 

1.3 

1.3 

1.0 

., 

30 

1.3 

1  5 

1.1 

10 

13 

1..5 

1.2 

1.2 

1.3 
1  4 

21 

1.3 

1.4 

1.0 

■  ' 

31 

12 

1.1 

11 

TAKIKA  VALLET   CANAL  NEAR  NORTH   YAKIMA.  WASH. 

This  canal  heads  in  the  right  bank  of  Naches  River,  1 1  miles  from  North  Yakima,  in 
sec.  24,  T.  14  N.,  R.  17  E. 

The  gage  is  in  a  flume  200  feet  below  the  head-gates.  Measurements  are  made  froma 
footbridge  60  feet  above  the  gage. 


Digitized  by 


Google 


YAKIMA    RIVER   DRAINAGE    BASIN.  71 

Discharge  measuremerUs  of  Yakima  Valley  canal  near  North  Yakima,  Wash.,  in  1905. 

Date. 


June  24 

August  9 

September  11 . 
October  9 


Hydrographer. 


W.  C.  Muldrow. 

do 

do 

....do 


Area  of       Mean 
section.  '  velocity. 


Square 
feet. 

24.8 

24.4 


15.3 


Feet  per 
second. 

2.05 

2.99 


Gage 
height. 


Dis- 
charge. 


Feet. 
2.25 
2.35 
2.05 
1.35 


Second- 
feet. 

5&4 

73.0 

54.6 

30.7 


Daily  gage  height,  in  feet,  of  Yakima  Valley  canal  near  North  Yakima,  Wash.,  for  1905. 


Day.         1  June. 

July. 

Aug. 

1 
Sept. 

Oct. 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 1 

2.35 

2.35 

2.35 

2.35 

2.35 

2.4 

2.45 

2.5 

2.55 

2.65 

2.65 

2.65 

2.65 

2.65 

2.6 

2.65 

2.3 
2.3 
2.3 

1.95 

1.95 

1.95 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.15 

2.1 

2.25 
2.25 

2.15  ' 
2.15  1 
2.15 
2.15 
2.15, 
2.1     1 
2.1     ' 
2.1 
2.05  1 
2.05  1 
2.05 
2.05 
2.05 
2.0 
1 

1.7 

1.65 

1.65 

1.65 

1.65 

1.45 

1.45 

1.45 

1.45 

1.45  1 

1.45  , 

1.45 

1.-4.5 

1.45 

17 

2.65 

2.65 

2.9 

2.75 

2.3 

2.25 

2.25 

2.25 

2.25 

2.5 

2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.0 

2.2 

2.25 

2.25 

2.25 

2.25 

1.95 

1.9 

1.85. 

1.85 

1.8 

1.85 

1.75 

1.75 

1.75 

1.75 

1.75 

1.7 

1.7 

1.7 

2 

18 

3 1 

19 

4 ..   . 

20.       ... 

5 ' 

21 

6 1 

22 

7 

23 

8 1 

24 

2.3 
2.3 
2.35 
2.3 
2.3 
2.3 
2.35 

9 ' 

25 

10 

26 

11 

27        

12 

28 

13 j   

29 

14 1 

30 

15 ! 

31 

16 

WHITE  ft  LEAOE  OAITAL  NEAE  NORTH  TAKIMA,  WASH. 

This  canal  heads  in  the  left  bank  of  N aches  River  about  10  miles  from  North  Yakima. 
The  gage  is  at  a  wagon  bridge  on  White's  ranch.     Measurements  are  made  from  a  foot- 
bridge 200  feet  above  the  gage. 

Discharge  measurements  of  White  <Ss  Leach  canal  near  North  Yakima,  Wash.,  in  1905. 


Date. 

Hydrographer. 

Are^ot 
section. 

Mean     1     Gage 
velocity.!  *>®*8°^- 

Dis- 
charge. 

June  22 

W.  C.  Muldrow 

1 
Square      Feet  per 
feet.     1  second. 
4. 7             2. .« 

Feet. 

Second- 
feet. 

10.9 

August  18 

do 

7.9 
4.86 

1.28 
1.22 

1.40 
1.05 

10.1 

September  12.. 

do 

0.0 
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Daily  gage  height,  in  feei,  of  White  <fe  Leach  canal  near  North  YaJcinuiy   Wctsh.,  for  190&. 


Day. 

Aug. 

Sept. 

Oct. 

Day. 

Aug. 

Sept. 

Oct. 

Day, 

Aug. 

SqicJoi^ 

1 1 

0.S 
1.4 
1.5 
1.3 
1.4 
1.2 
1.2 
1.3 

1.1 
1.3 
1.3 
1.3 
1.3 
.8 
.5 
.4 
.3 
.3 
.2 

12 

0.9 
1.3 
1.3 
1.0 

•  If 

.7 

1.1 

A 

22 

U3 
1.2 
1.2 
1.2 
1,2 
LO 
1.4 
1-2 
1.1 
,9 

L2 

2                         j 

13           ... 

23 

LI 

3                         1 

u    

24 

li 

4       ... 

15 

25 

L2 
L3 

5 ., 

16 

28 

6 

17 

27 

La   

' "  • 

1  18.. 

..    1.4 

28 

I.  J/ 

8 

1  19 

..     1.4 

29 

L2\     .. 

9              

1.2 
1.2 
1-0 

'  20.......... 

..     1.4 

30 

1.1  i 

10 

1  21 

..     1,4 

31 . 

11 



1 

XoOOKMIOK  OAITAL  VEAK  KORTH  TAXIKA,  WASH. 

This  canal  heads  in  the  left  bank  of  Naches  River  about  9  miles  from  North  Yakima. 

The  gage  is  close  to  the  road  on  the  lower  branch  of  the  \Miite  &  Leach  canal^  which 
supplies  the  McCormick  canal  after  July  L  Measurements  are  made  in  a  flume  300  feci 
below  the  gage. 

Discharge  measuremeiUs  of  McCormick  canal  near  North  Yakima,  Wash.,  in  1905. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean     |     Gage 
velocity,     height 

Dis- 
chari^. 

June  22 

W.  C.  Muldrow 

Square 

4.75 
5.2 
6.8 

Feet  per  1 
second,  j 

L76 

Feet. 

,  Second- 
feet. 

--I            ^^ 
0              11.7 

5  i             4.6 

1 

August  18 

do 

do 

2.25 
.70 

L5( 

.a 

September  12.. 

Daily  gag 

e  height,  in  feet,  of  McCormick  canal 

near 

North  Yakima,  Wash.,  for  1905. 

Day. 

Aug. 

f 
Sept.   Oct.  1 

0.9       l.O 

Day. 

Aug. 

Sept. 

Oct. 

Day. 

•1 
Aug.  t  Sept. 

1 

Oct 

1.  . 

12 

LO 
L2 

L2 
LI 
1.0 
LO 
LO 
LO 
LI 
L2 

.5 

.5 
.5 

22 
23 
24 
25 
26 
27 
28 
20 
30 
31 

1 

1.2        1-2 

2 

1.1  1.3 

1.2  1.4  , 

1.0  1     1.4 

1.1  1     1.4 

1.0  '      .8  1 

13 

L2 
L2 

1:1 

LO 
L2 
LI 
LO 
.9 

L2 
L2 
L2 
1.4 

3 

14 ........ 

4 i 



fi ' 

16 

6.. 

17          .     

1.3 

.9         .7 
1.0  \      .7 
1.0  i       -7 

1  18 

1.5 
1.5 
LS 
L4 

1.2 

8 1 

19 

1.1     

9 

20 

LI 

10 

1.0 
.9 



.6 
.6 

21 

11.. 1 

1 

1 
1 
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KAOHES-OOWIGHE  CANAL  KEAR  NORTH  TAEXHA,  WASH. 

The  intake  of  this  canal  is  on  the  right  bank  of  Naches  River  just  below  Nelson's  bridge 
at  Painted  Rocks,  in  sec.  9,  T.  13  N.,  R.  18  E.  About  three-eighths  of  a  mile  below  the 
intake  the  canal  crosses  Cowiche  Creek  and  until  about  June  1  takes  nearly  all  its  water 
from  this  source.  The  amount  of  water  taken  from  the  river  gradually  increases  until 
about  August  1,  after  which  date  the  entire  flow  of  the  canal  is  drawn  from  Naches  River. 

The  gage  is  in  a  flume  on  T.  B.  Nelson's  place  about  one-half  mile  below  the  head-gates. 
Measurements  are  made  from  a  foot  plank  near  the  gage. 

Discharge  measurements  of  Naches-Cowiche  canal  near  North  Yakima^  Wash.,  in  1906. 


Date. 

llydrographer. 

.\reaof 
section. 

Mean 
velocity. 

height. 

Dis- 
charge. 

June  22 

W.  C.  Muldrow 

Square  j  Feet  per 
feet.      '   second. 

21.7            1.86 

2a  0            1.91 

22.  4            2. 01 

14.4  j          1.58 

15.0            1.13 

Feet 
3.09 
3.18 
a  17 
2.35 
2.10 

Second- 
feet. 

40.1 

July  11    . 

.  ..do      . 

44.0 

August  9 

....do 

45.0 

September  15. . 

do 

22.7 

September  29.. 

do 

16.8 

Daily  gage  height,  in  feet,  of  Naches-Cowiche  canal  near  North  Yakima,  Wash.,  for  1905. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

A.ug. 

Sept. 

1 1 

2.35 

2.  as 

2.35 

2.35 

2.5 

3.0 

3.0 

ai 

a  25 

a  2,5 
a  25 

a  25 
a  2 
a  2 
a  25 

3.25 

ao 

2.75 

ao 
ao 

3  0 

12 

a  35 

a  25 

3.25 
a  25 
3.25 

a  25 
a  25 
a  2 
a  2 
a  25 

a  15 
a  2 
a  15 

3.15 

a  15 
a  15 
a  15 
a  15 
a  15 
a  15 

2.65 

2.6 

2.25 

2.25 

2.25 

2.3 

0.0 

2.25' 

2.25  ' 

2.3    1 

1 

1 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

ai 
ao 

2.4 
2.4 
2.4 
2.5 
2.5 
2.5 
2.25 

a  25 

a25 
a  25 
a  25 
a  25 
a  25 
a  25 
a  25 
a  25 
a  25 

a  15 
a  15 
a  15 
a  15 
a  15 
a  15 
a  15 
ai 
ai 
ao 

2.3 

2 i 

13 

2.25 

3             1 

14 

2.3 

4              1 

15 

2.3 

«.     1... . 

16 

2.15 

6....      

a  25   ao 

a  25     2.75 
a25     2.75  1 
a  25     2-75 
a2       2.75 
3.25     2.75  1 

17 1...... 

2.2 

7 

18.....' 

2.15 

8......L-. 

19 1 

2.1 

9 

20 

2.1 

10 

21 1 

11 

1 

BKOADOAUOE  CANAL  NEAR  NORTH  TAKIKA,  WASH. 

This  canal  is  supplied  from  the  wa.steway  of  the  Power  canal.     The  gage  is  about  500 
feet  below  the  head-gates,  at  a  bridge  from  which  measurements  are  made. 

Discharge  measurements  of  Broadgauge  canal  near  North  Yakima,  Wash.,  in  1905. 
Date.         j  llydrographer. 


June  23 W.C.  Muldrow. 

August  1 do 

August  12..      do 

September  29 do 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 
feet. 

2.65 

Feet  per 
second. 

1.29 

.84 

.90 

.69 

Feet. 

Second- 
feet. 

a4 

8.00 
9.10 
5.60 

1.25 
1.  4.'j 
1.00 

6.7 

8.2 

a  9 

IRR  178—06- 
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Daily  gage  height,  in  feet y  of  Broadgauge  canal  near  North  YaJrima,  Wash.,  for  1905. 


Day. 

May. 

1 

2     

3   

4 

5 

6    

7  

8 , 

» 1 

10      1 

11  ■ i 

1 
12 

13 ' 

14 

15 

16 

17             

18 

19 

20 

21               

22 

23 

24 

25 - 

26 

1.4 
1.5 
1.5 
1.5 

27 

28 

29 

30  .. 

1.5 

31 

1.5 

June. 

1.5 
1.5 
1.25 
.7 
1.6 
1.0 
.95 
1.0 
1.45 
1.3 
.75 
.6 
.6 
.6 
1.0 
1.0 
1.65 
1.4 
1.75 
1.7 
1.7 
1.7 
1.75 
.5 
1.7 
1.7 
1.5 
1.5 
1.5 
1.5 


July. 


I 


1.6 
1.5 
1.65 
1.65 
1.65 
1.5 
1.75 
1.5 
.35 
.35 
1.5 
1.5 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.5 
1.25 
1.25 
1.4 
1.0 
1.0 
1.15 
.9 
1.15 
1.25 
1.25 
1.5 
1.42 


Aug.    '   Sept. 


I 


1.0 
1.0 
1.45 
1.45 
1.75 
1.75 
1.58 
1.75 
1.8 
1.85 
1.4 
1.4 
1.35 
1.4 
1.4 
1.4 
1.15 
1.5 
1.35 
1.35 
1.0 
.85 
1.75 
\.^ 
1.9 
1.85 


1.6 
1.6 
1.0 

.5 

.75 
1.5 
1.5 
1.65  I 
1.5 

.9 
1.65 
1.6 
1.6 
1.75  j 
1.6     I 
1.4 

.84   I 

.84 
1.35  I 
1.35  ' 
1.35 
1.35  I 
1.35 
1.35  I 
1.35 
1.35  ! 


1.85 

1.35 

1.85 

1.35 

1.75 

1.0 

1.6 

1.7 

1.6 

1 

1 
1 

Not. 

.S3 


Oct. 

1.35 

1.0  1 

1.0  I 

.9 
.9 

.9  85 

.9  « 

.9  .^ 

.9  S5 

.9  S 

9  .9 

.9  .9 

.9  .9 

.9  .9 

.9  9 

.9  .9 

.9  .9 

.9  .9 

.85  .9 

.85  .9 

.85  '         .9 

.85  .9 

.85  .9 

.85  -9 

.85  .6 

.85  SS 

.85  j         -63 

•^     I 

.85    

.85    


POWEK  GANAL  AT  NORTH  TAKIMA.  WASH. 

This  canal  heads  in  Naches  River  on  its  right  bank  in  sec.  10,  T.  13  N.,  R.  18  E.,  about 
4  miles  from  North  Yakima.  Previous  to  October,  1904,  it  was  known  as  the  Yakima 
Valley  Light  and  Power  Company  canal.  It  is  now  the  property  of  the  Northwestern 
Light  and  Water  Company,  and  is  the  largest  canal  taking  water  from  Nach^  River. 
The  new  company  now  controls  also  the  Shanno  and  Broadgauge  canals.  These  two  canab 
and  the  Union  canal  cro^s  the  I'ower  canal,  and  during  the  summer  are  supplied  chiefly 
by  it.     Tlie  wasteway  of  this  canal  discharges  into  Yakima  River. 

The  gage  is  just  Inflow  the  regulating  gate^.  Mea.surements  are  made  at  the  regulating 
gates  and  at  a  small  flume  which  crosses  the  canal  a  short  distance  below  the  gage. 

Discharge  measurements  of  Power  canal  at  North  Yakima,  Wash.,  in  1905. 


Date. 


llydrographer. 


.\n»a  of 
section. 


Junc2.'i I  \V..I.  J.ightfoot. 

August  10 do 


Square 
feet. 

80 

75 


Mean 
velocity. 


Feet  per 
second. 

2.23 

2.40 


Gage 
height. 


1 


Feet, 
2.83 
2.85 


Dis- 
charge. 

Second- 
feet. 

ISO 
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Daily  gage  height,  in  feet,  of  Power  canal  at  North  Yakima,  Wash.,  for  1906. 


Day. 

June. 

July. 

Aug. 

Sept, 

2.65 

2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2,65 

Day. 

June. 

July. 

Aug. 

2.65 
2.65 

Sept.j 

Day. 

June. 

July. 

Aug. 

Sept. 

1 

2.65 
2.65 
2.65 
2.65 

2.75 
2.75 
2.75 

12..     . 

2.0 

2.35 

2.75 

2.65 

2.65 

2.65 

2.65 

2.65 

2.75 

2.75 

2.65  1 
2  (W  1 

22 

2.76 
2.75 
2.'75 
2.65 
2.65 
2.75 
2.75 
2.75 
2.75 
2.75 

2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.66 
2.65 
2.65 

2  75 

2 

13 

23..... 

24 

25 

26 

27 

28 

29..... 
30..... 
31..      . 

2.85 
2.65 
2.55 
2.65 
2.65 
2.65 
2.65 
2.65 

2.65 

3 

14 

2.65  !  2  ft.*!  1 

2  65 

4 

15 

2.6-5 
2.65 
2-65 
2.  66 
2.65 

2.65 
2.65 
2.65 
2.65 
2.1V5 

2  65 

5 

2.66     2.75 

16 

2  65 

6 

2.65 
2.65 
1.35 
1.35 
1.35 
1.35 

2.8 

2.8 

3.0 

2.65 

2.  65 

2.65 

17 

2.65 

7 

18..... 

2.65 

8 

19 

2.65 

9 

20 

2. 65     2.  75 
2.65     2.75 

2  65 

10 

21 

11 

1 

SHAinrO  GAITAL  AT  VOKTH  TAXIMA,  WASH. 

This  canal  is  supplied  from  the  wasteway  of  the  Power  canal.  The  gage  is  near  a  bridge 
alx)ut  1,200  feet  below  the  head-gates.  Measurements  are  made  from  a  foot  plank  about 
100  feet  below  the  gage. 

Discharge  measurements  of  Shanno  canal  at  North  Yakima,  Wash.,  in  1905. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Dis- 
charge. 

August  12 

W.C.  Muldrow 

Square 

19.5 
16.3 
10.9 

Feet  per 
second, 

1.66 

1.00 

.47 

Feet. 
2.10 
1.60 
1.26 

Second- 
feet. 

32.4 

September  1 . . . 

do 

15.4 

September  29.. 

do 

5.2 

Daily  gage  height,  in  feet,  of  Shanno  canal  at  North  Yakima,  Wash.,  for  1905. 


Day. 

May.   1  June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.1 

1.0 

1.0 

1.9 

1.9 

1.9 

2.0 

1.9 

2.0 

2.0 

2.0 

2.25 

2.25 

2.35 

2  ;« 

2.25 

2  25 

2.25 

2.25 

2.25 

2  25 

125 

1.85 

1.86 

1.85 

1.85 

1.8,5 

1.85 

1.85 

1.85 

1.85 

2.0 

2.0 

2.1 

2.35 

2.5 

2.4 

2.4 

2.4 

2.25 

2.25 

2.25 

2.16 

2.35 
2.35 
2.25 
2.2 

1.8 

1.8 

1.8 

1.8 

1.8 

1.75 

1.8 

1.85 

1.85 

1.8 

1.85 

1.85 

1.85 

1.9 

1.8 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.15 

1.1 

1.15 

1.2 

1.15 

1.15 

l.l 

1.1 

1.15 

1.2 

1.15 

2 

2.1 

1.65 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.75 

1.75 

1.8 

1.15 

3             ... 

1.1 

4 

1.1 

5 

1.0 

6 

1.1 

7 

1.1 

8 ...                 

1.1 

9 

1.1 

10 

1.1 

11 '. 

l.l 

12          

1.1 

13 

1.1 

14 

1.5 
1.4 

1.1 

15 

1.1 

16 

1.4 
1.6 
1.6 
1.6 
1.9 
1.9 

17 '.       

1.05 

18 

1.05 

19 

1.U5 

20 

1.05 

21 

1.05 
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Daily  gage  height y  in  feet,  of  Shaniw  canal  at  North  Yakima,  Wa^h.,for  1905 — Continual. 


Day. 


May.  I  June.  '  July.   I    Aug.       Sept.        Oct.       Nor. 


...  J 

23 

24 

25 - -   J 

26 

1.0 

27       

1      1.9 

28 

1      2.0 

29 

,       1.9 

30 , 

2. 0 

31 

2.1 

2.25 
2.4    j 
2.5 
2.25 

1.6    I 
1.6    I 
1.0    I 
1.0 
1.0 


2.25 

2.1 

1.25 

1.15 

VSt 

2.25 

2.0 

1.25 

1.15 

1.9 

2.35 

2.0     1 

1.2 

1.15 

l.K 

2.35 

2.0 

1.2     1 

1.2 

1.0 

2.0 

2.0 

1.2 

1  2 

..s 

2.0 

2.0 

1.2 

1.2 

.» 

1.5 

2.0 

1.25 

1.2 

1.0 

1.5 

1.25 

1.2 

1.15    . 

1.8 

1.75  ' 

1.2     1 

1.15    . 

1.85 

1.75    . 

1 

t 
1 

1.15    . 

UKIOir  GAKAL  AT  NORTH  TAKIKA,  WASH. 

This  canal  heads  in  Naches  River  on  the  right  bank  in  sec.  11,  T.  13  N..  R.  IS  E.  In 
sec.  13  the  Union  canal  crosses  the  wasteway  of  the  Power  canal  and  takes  some  addi- 
tional water  from  it. 

The  gage  is  just  below  the  head-gates.  Measurements  are  made  at  the  end  of  the  flume 
a  shoit  distance  below  the  gage. 

Discharge  measarements  of  Union  canal  at  North  Yakima,  Wash.,  in  J9(}5. 


Date. 


July  11..-. 
Augu.st  in. 


Ilydrographer. 


W.r.  Muldrow. 
....do 


SeplcinlxT  15.  .1 do. 


Area  of 
section. 

Square 
feet. 

22.0 

23.0 

24.0 


Mean 
velocity. 

Gace 
height. 

Di5- 

cluirg?. 

Feet  per 
second. 

Feet. 

SecosS- 
feet. 

2.27 

1.66 

aio 

1.79 

1.66 

CO 

1  ?0 

1.50 

a..' 

Daily  gage  height,  in  fee*,  of  Union  canal  at  North  Yakima,  W'-sh.,  for  1905. 


Day. 


June.  July. 


1 ' 

2 j 

3 1 

6 1 

7 ' 

8 ' 

9 i 

10 

11 

I 


1.15 

1.  15 

1.15 

1.15 

1.0 

I.O 

1.0 

1.0 

1.0 

1.0 

1.0 


Aug.    Sept.i!    Day.     June.'  July.    .\ug. 


1.5 

1.5 

I  1.5 

I  1.5 

1.. 

'  1.8 

I  1.5 

!  1.0 
1  i.(>.'i 

I  1.0 


1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


12 

i.--* ' 

'^ I 

15 1 

'    16 - 

'   17 , 

I   18 

1«» I 

,20 ! 

,21 1 


11 


1.15 

1  15 

1.15 

1.16 

1.15 

1.35 

1.4 

1.35 

1.35 

1.35 


ng- 

Sept. 

Day. 

June. 

July. 

Aug.    Sept. 

1  6 

1.5 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.4 

1  22 

1.5 

1.5 

1.5 

1.65 

1.65 

1.65 

1.65 

1.6 

1.35 

1.35 

1 
1.5        15 

1  6 

1  23 

1.5  1      1-5 

1.6 
1.6 
1.5 
1,5 
1.5 
1.5 
1.5 
1.5 

1  24 

25 

26 

1  27 

|28 

29 

'30 

1  5i 

1.35 
1.35 
1.35 
1.35 
1.35 
1.15 
1.15 

1 
1.5  1      ^-^ 
1.5        1.5 
1.5  i      1-5 
1.5        1.5 
1.5         1.5 
1.5  1      1.5 

1.5  1.5 

1.6  1  

1 

1 

1 

1 

TOWN  CANAL  AT  NORTH  TAKIHA,  WASH. 

This  canal  heads  in  Naches  River  in  the  right  bank,  one-eighth  mile  above  the  Northern 
Pacific  Railway  bridge  and  three-fourths  mile  above  the  mouth  of  the  river. 

The  gage  is  near  A.  M.  Cole's  house,  one-half  mile  below  the  headworks.  Measurements 
are  made  from  a  foot  plank  near  the  gage. 
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Discharge  measurements  of  Town  canal  at  North  Yakima,  Wash.,  in  1905. 


Date. 

Hydrographer. 

June  23 

W.C.Muldrow...                  

August  11 

do 

September  23. . 

do 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 
feet. 

Feet  per 
second. 

Feet. 

ia2 

1.24 

1.83 

18.4 

1.14 

2.17 

12.0 

1.22 

1.70 

Dis- 
charge. 


Second- 
feet. 

16.6 

21.0 

14.6 


Daily  gage  height,  in  feet,  of  Town  canal  at  North  Yakima,  Wash.,  for  1905. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 


.July. 

1 

Aug. 
1.65 

St^pt. 
2.a5 

Day. 

June. 

July. 

1.6 
1.6 
2.15 
2.15 
2. 15 
2.15 
2.1 

Aug. 

1.9 

1.9 

1.75 

1.6 

1.4 

1.35 

2.5 

2.5 

2.5 

2.5 

8<,pt.' 

Day. 

June. 

July. 

Aug. 

Sept. 

1.85 

12..    . 

1.9    1 
1.9 

1.75  ; 

1.6 

1.4    1 

1.35 

1.25 

1.25 

1.6 

1.75 

22    .     . 

2.0 

2.15 

2.15 

2.1 

1.9 

1.85 

0.0 

2.5 

1.9 

1.75 

1.6 

1.4 

1.5 

2  4 

1.75 

1  1.85 

1.7       2.0 
l.a5     2.0 
1.6.5      1.9 
1.4        1.9 
1.4       1.85 
1.4       1.8 

13 '  

23 

24 

25 

26 

27 

28 

29 

30 

.31 

1.85 

1.9 

1,85 

1.85 

1.85 

1.9 

1.9 

1.85 

1.75 

1 
1.75 

14 

1,85 

1.75 
'  1.7 
1.65 
1.65 

15.... 
16  ... . 

17 

18 

1.85 
1.85 
1.9 
1.8 

1.6.5 

1.75 
2.  .3.5 
2.J« 
2.3 

1.85  1 
1.85 
1.85 
1.85  j 

19 

2.0 

1.85     2.a<i 

1.75 

'  1.6 
;  2.15 

20  ... . 
21 

"     ' 

2.0 
2.0 

1.85 
1.65 

2.1 
2.1 

1.9 

Miscellaneous  discharge  measurements  of  canals  in  Yakima  River  drainage  basin. 


Date. 

Stream. 

Locality. 

Width. 

Area 
of  sec- 
tion. 

Mean 
veloc- 
ity. 

Gage 
height. 

Dis- 
charge. 

July  13 

Fogarty  canal 

do 

Yakima  River,  near  El- 
lens burg. 

do 

Feet. 

Sq. 
feet. 

Feet 
per 
sec- 
ond. 

Feet. 

Second- 
feet. 

30 
53 

October  6 

Jnly  6 

0 ranger  canal 

do 

Yakima      River,      near 
North  Yakima. 

do 

3  6 

August  21 

2.6 

June  21 

August  16 

Upper  Scott  canal.. 

do 

do 

lA'it  bank  upper  Naches    

Valley. 

do 

8.3 

6.7 

8.15 

2.71 

LO 

3.5 

6.0 

0.88 

.55 
.87 
1.31 
.80 
.95 
.58 



7.3 
3.7 

September  4... 

do 

7.1 

June  24 

Cox  canal 

Left  bank  Naches  River. 

Right  bank  Naches  Pvlver. 

do 

do 

I^ft  bank  Naches  River, 
near  North  Yakima. 

do 

3  6 

June  21 

Kelly  canal 

8 

June  24 

June  22 

do 

Laswell  canal 

Morrisey  canal 

do 





3.2 
3.5 
4.0 

August  18 

4.0 

September  1 . . 

R.S.&C.Co.'s  canal 

do 

Nelson  canal 

.\t  power  house  of  power 
canal,  near  North  Yak- 
ima. 

do 

4.5 

November  6.. , 

8.5 

September  11 . 

Left    bank    of    Naches 
River,      near     North 
Yakima. 

7.4 

Digitized  by 


Google 


78 


STREAM   MEASUREMENTS   IN   1905,   PART   XIV. 


MiaceUaneoua  discharge  measurements  of  canals  in  Yakima  River  drainage  basin — Contd. 

Date. 

Stream. 

Ix)cality. 

Width. 

Area 
of  sec- 
tion. 

Mean 

veloe- 

ity. 

Feet 
per 
sec- 
ond. 

Ga«   I    Pi*- 

August  7 

Union  canal 

do 

Below  power  wasteway, 
in  North  Yakima. 

do 

Feet. 

Sq. 
feet. 

Seamd- 
Feet.       ieei 
4i 

September  15 . 

10 

September  15 . 

October  12.... 
September  14. 

June  9 

August  16 

September  1. . 
September  14 . 
September  1 . . 
September  15 . 

Shan  no  Fruitvale 
canal. 

do 

Right      bank      Nache« 
River,     near     North 
Yakima. 

do 

8.0 
4.0 

2.19 

1 
.70 

j      ir.i 

Wide  hollow  waste.. 
Prosser  power  flume. 
do 

Near  Yakima. 

..      .         44 

Prosser 

do 

12 
12 
12 
12 
12 
12 

118 
48 
71 
82 
73 
85 

1 

2.09 

.186 

1.48 

2.76 

.79 

.02 

22.90        Vk 

17  25         18S 

do 

do 

19. 58        IQS 

do 

do 

2a25        225 

Taylor  power  flume. 
....do 

do 

....do 

5S 

1       33 

! 

KACHESS  LAKE  NEAR  EASTON,  WASH. 

In  order  to  determine  the  amount  of  storage  in  Kachess  Lake,  which  is  controlled  by  a  dam 
at  its  outlet,  a  record  of  the  height  of  the  water  surface  was  kept  from  September  20  to 
December^l,  1905. 

Daily  gage  height,  infect  o'f  Kachess  Lake  near  Easton,  Wash.,  for  1905. 


Day. 

Sept. 

Oct. 

0.1 
.25 
.6 
.8 
.85 

1.0 

1.2 

1.1 

1.1 

1.1 

1.0 

1   ...   . 

2 

3 

4 ' 

5   .         1 

6 1     _-    _ 

7 

8 

9 

10     . 

11 

Nov.    Dec. 


0.95 

85 
8 
8 
8 

7 


0.45 
.45 
.45 
.4 
.4 
.4 
.4 
.4 
.3 

1.3 

1.3 


Day.     Sept.    Oct.    Nov 


I 


0.4 
.4 


1.0 
1.0 

.95 

.9 


0.45 
.4 
.4 
.35 
.3 
.25 
.25 
.3 
.45 
.35 


Dec. 

Day. 

Sept. 

1.25 

22 

0.3 

1.26 

23 

.3 

1.2 

24 

.25 

1.15 

25 

•2 

1.15 

26 

•^ 

1.2 

27 

.25  1 

1.2 

28 

.2    1 

1.15  1 

29 

.15| 

1.15  j    30. 

1. 15  I    31  . 


0.65  I 
.65 

.65  1 
1.15  1 
1.15 
1.15  I 
1.15 

1.1  I 

1.2  I 
1.15  ' 


0.25 
.25 
.25 
.35 
.35 
.4 

•^    I 
.45 

.45 


LI 
LOS 
LOi 

LI 
1.3 
L3 
L3 
L3 
L3 
L25 


KACHESS  KIVER   NEAR  EASTOX,  IV ASH. 

Thi.s  station  was  established  October  14,  1903,  by  G.  H.  Bliss.  It  is  located  2  miles 
northwest  of  Easton,  Wash.,  and  one-half  mile  below  the  foot  of  Lake  Kachess,  at  the  outlet 
of  which  a  dam  has  been  constructed  by  the  Cascade  Canal  Company.  This  dam  controls 
the  flow. 

The  channel  is  straight  for  600  feet  above  and  150  feet  below  the  station.  The  current  i> 
swift.  Both  banks  are  high,  wooded,  and  not  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  gravel  and  rocks  and  is  free  from  vegetation. 

Discharge  measurements  are  made  by  means  of  a  c-able,  car,  tagged  wire,  and  stay  wire. 
The  cable  has  a  span  of  120  feet.  The  initial  point  for  soundings  is  the  south  side  of  the 
aspen  tree  to  which  the  cable  is  fastened  on  the  left  bank. 

The  gage  is  an  inclined  rod  on  the  left  bank  directly  under  the  cable.  During  1905  the 
gage  was  read- once  each  day  by  B.  W.  Morrow.  The  liench  mark  is  the  top  of  a  lai^  wire 
nail  driven  into  the  south  side  of  the  large  aspen  tree  to  which  the  cable  is  fastened  on  the 


Digitized  by 


Google 


YAKIMA    RIVEE    DRAINAGE    BASIN. 


79 


left  (north)  bank.    The  tree  is  blazed  and  is  marked  "  B.  M."  with  black  paint.    The  nail  is 
near  the  base  of  the  tree  and  has  an  elevation  of  11.27  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

r)escription:  100,  pp  385-386;  135  p  90. 
I>i8Charge:  100,  p  386;  135,  p  90. 
I>ischarge,  monthly:  135,  p  92. 
Q&ge  heights:  100.  p  386;  135,  p  91. 
Rating  table:  135.  p  91. 

Discharge  measurements  ofKachess  River  near  EastoUj  Wash.,  in  1905. 


Date. 


April  26 

June2 

June  27 

August  25 

November  16 . 


Hydrographer. 


W.J.  Llghtfoot. 

do 

..-,.do 

W.  C.  Muidrow.. 
do 


Width, 


Feet. 
74 
76 
70 
70 
71 


Arva  of 
section. 

Mean 
veFocity 

Gage 
height. 

Square 
feet. 

Feet  per 
second 

Feet. 

189 

2.86 

5.10 

253 

3.68 

6.00 

121 

2.18 

4.10 

113 

2.10 

4.00 

102 

1.53 

3.72 

Dis- 
charge. 

Second- 
feet. 

540 

931 

263 

238 

156 


Daily  gage  height,  in  feet,  of  Kachess  River  near  Boston,  Wash.,  for  1906. 


Day. 


Jan. 


1 
2 
3 
4 

5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


4.3 

4.3 

4.3 

4.25 

4.2 

4.1 

4.05 

3.95 

a9 

3.8.5 
3.8 
a  75 
3.75 
3.8 
a  75 

a7 
a  6 
a  15 
a  65 
a6 
a  6 
a  6 
a  6 
ae 
a  6 
a6 
a  65 
a65 
a6 
a6 
a  6 


Feb. 


Mar.     Apr. 


a55 
a55 

a55 

a25 

a25 

as 

as 

as 

as 

as 

as 

as 

as 

a45 

a45 

a  4 

a  4 

a35 

a45 

a  42 

a43 

a  45 

a  45 

ao 

as 

as 

a  55 

a65 


a  75 

4.0 

4.3 

4.6 

4.65 

4.8 

4.9 

4.95 

S.O 

4.8 

4.8 

4.85  I 

4.85 

4.9 

4.85 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.75 

4.75 

4.75 

4.6 

4.55 

4.5 


4.45 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

5  1 

4.8 

4.8 

4.8 

4.8 

4.8 

4.7 

4.65 

4.6 

4.7 

4.7 

4.8 

4.9 

5.0 

5  1 

5  2 

5  15 

5  0 

5.0 

5  0 


May. 

5  0 
4.8 
4.8 
4.7 

a2 

ai 

ai 

ai 

a25 

a  25 

as 

a  6 

a7 

4.0 

4.0 

4.1 

4.3 

4.25 

4.4 

4.4 

4.4 

4.4 

4.5 

4.75 

4.8 

4.8 

4.75 

4.9 

5.6 

5  5 

5.65 


June. 

6.0 

6.0 

5.8 

5.65  t 

5.5 

5.4 

5.25 

5  0 

4.7 

4.75 

5  0 

4.7 

4.75 

4.9 

4.85 

4.65 

4.3 

4.3 

4.3 

4.3 

4.3 

4.55 

4.3 

a  9 

ass 

a85 

4.1 
4.2 
4.3 
4.25 


July. 


4.25 

4.2 

4.2 

4.2 

4.15 

4.15 

a  7 

a65 

a  6 
a  6 

^ 

a6 

a6 

a  6 

a  6 

a  6 

ass 

ass 

as 

as 

as 

as 

as 

as 

as 

as 

aa5 

a  3 

as 

a  4 

a4 


Aug. 


a  4 
a  75 
a  75 
a7 
a  65 
a  6 
ass 
a  6 
a  7 
ass 
as 
as 
a45 
a  4 
a  4 
a  4 
a4 
a4 
a  4 
a4 
a  4 
a  4 

4.0 
4.0 
4.0 
4.0 
4.0 

a  95 
a  95 

4.0 
4.0 


Sept. 


a  9 
a9 
a  9 
a9s 

4.15 

4.1 

4.15 

4.15 

4.2 

4.2 

4.1 

4.05 

4.05 

4.0 

a  9 

ass 

a  9 

ass 

as 

as 

a  75 

a7 

a  7 

a7 

a  75 

a  7 

a  6 

a  65 

ae 

a  6 


Oct.  j  Nov.     Dec. 


I, 


a6 
a  7 
ass 

4.0 

4.1 

4.15 

4.2 

4.2 

4  2 

4.2 

4.2 

4.2 

4.2 

4.15 

4.1 

4.1 

4.1 

4.1 

4.05 

4.0 

4.0 

a  95 

a  95 

a  95 

4.2 

4.3 

4.3 

4.3 

4.25 

4.2 

4. 15 


4.1 

4.05 

4.05 

4.05 

4.0 

4.0 

a95 

aas 

a9 

a  9 

xm 

ass 

as 

a  75 

a  75 

a  75 

a7 

a  7 

a  75 

a  75 

a7 

a  7 

a  7 

a7 

a  75 

as 

ass 

ass 

ass 

as.'-) 


ass 
ass 
ass 
as 
as 
as 
as 
as 
a  75 
a  75 
a  75 
a7 
a7 
a  7 
a  65 
a  65 
a  7 

17 

a  7 
a  7 
a  65 
a  65 
a6 

36 

a  65 
a  7 
a  75 
a  75 
a  75 

3.  75 
3.7 


Note.— No  ice  record. 
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Station  rating  table  for  Kachess  River  near  Easton,  Wa»h.,from  January  1  to  Deeember  31, 

1905. 


Gaev 
height. 


Discharge. 


Gape 
height. 


Discharge. 


Gaee 
height. 


F(tt.      Second-feet.       feet.      Second-feet.       Feet.      Second-feet. 


2.90 
.3.  (to 
:i.  10 
3.20 
3.30 
3.40 
3.50 
3.  (iO 


17 
2»i 
37 
51 
fi8 
87 
108 
1.30 


3.70 
3.80 
.IW 
4.00 
4.10 
4. '20 

4.:« 

4.40 


154 
180 
206 
232 
258 
284 
310 
338 


4.50 
4.60 
4.70 
4.80 
4.90 
5,00 
5.10 
5.20 


Discharge. 

l«. 

Second-feet. 

Feet, 

366 

&30 

304 

&40 

422 

5.50 

452 

&60 

4M 

&70 

516 

5.80 

550 

5.90 

586 

6.00 

DIacliAise. 


8eeomd-^eet. 
624 

662 
7Q2 
744 

788 
834 
882 
932 


The  al>ove  tahle  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  nM«sure- 
ments  made  during  1903-1905-  It  is  well  defined  between  gage  heights  3.7  feet  and  6  feet.  Below  3.5  feet 
the  table  is  uncertain. 

Estimated  monthly  discharge  of  Kachess  River  near  Easton,  Wash.,  for  1905. 
[Drainage  area.  63  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Dccemljer 

The  year. 


Discharge  in  second-feet. 


Maximum. '  Minimum.      Mean. 


310 
142 
516 
586 
766 
932 
297 
232 
284 
310 
258 
193 


44 

26 
167 
17 
37 
193 
68 
87 
130 
130 
154 
130* 


179 
98.9 
427 
320 
324 
451 
147 
146 
203 
257 
192 
161 


242 


Run-off. 


Total  in 
acre-feel. 


^",1;I^'>«p5»^i^ 


per 


squa 
nile. 


inches. 


11,010 
5,493 
26,260 
19.040 
19,920 
26,840 
9.030 
8,977 
12,080 
15,800 
11,420 
9,900 


175,800 


2.84 
1.57 
6w78  I 
5.08  I 
5.14 
7.16  I 
2.33  j 
2.32  I 
3.22  j 
4.06 

ao5 

2.56 


3.27 
1.64 

7.S2 

5.er 

5.93 
7.» 
2.® 
2.68 

ao6 

4.70 

a40 

2.91 


a84 


52.29 


C'LKALUM   RIVER  NEAR  ROSLYN,  WASH. 

This  station  was  established  October  10,  1903,  by  G.  H.  Bliss.  It  is  located  1,000  icet 
below  the  outlet  of  Lake  Clealum.  It  is  2i  miles  northwest  of  Roslyn  and  6J  miles  north- 
west of  Clealum,  Wash. 

The  channel  is  straight  for  300  feet  above  and  900  feet  below  the  station.  The  current  b 
swift.  Both  banks  are  high,  not  liable  to  overflow,  and  heavily  timbered.  The  bed  of  the 
stream  is  composed  of  gravel  and  is  free  from  vegetation,  and  permanent. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  the  .south  face  of  the  pine  tree,  18  inches  in  diameter,  to 
which  the  cable  is  fastened  on  the  left  bank. 

The  original  gage  was  an  inclined  rod  on  the  left  bank  20  feet  upstream  from  the  cabk. 
It  was  injured  by  flood,  and  August  28, 1905,  was  replaced  by  a  similar  gage  with  the  datum 
0.56  foot  higher.  All  gage  heights  for  1905  have  Ix^en  reduced  to  the  datum  of  the  old  gage. 
During  1905  the  gage  was  read  once  each  day  by  Charles  M.  Davis  and  E.  F.  Dunkin.  The 
bench  mark  is  a  large  spike  driven  into  a  root  on  the  downstream  side  of  the  blazed  tree,  to 
which  the  cable  is  fastened,  on  the  left  bank;  elevation,  17.40  feet  above  the  zero  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  384-385;  135,  pp  92-93. 
Discharge:  100,  p  385;  135.  p  93. 
Discharge,  monthly:  135,  p  95. 
Gage  heights:  100.  p  385;  135.  pp  93-94. 
Rating  table:  135.  p  94. 

Discharge  measurements  ofCleaHum  River  near  Rostyn^  Wash.,  in  1906. 


July  20. do 

August  26. W.C.Muldrow. 

September  19 do 

November  15 do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gaffe 
height. 

Feet. 

Dis- 
charge. 

Feet. 

SqtMre 
feet. 

Feet  per 
second. 

Second- 
feet. 

134 

1,009 

1.94 

4.85 

1,963 

148 

1,187 

2.68 

6.00 

3,182 

125 

748 

.88 

2.52 

659 

121 

653 

.62 

2.06 

406 

75 

127 

2.11 

1.62 

268 

120 

673 

.52 

2.13 

344 

Daily  gage  height,  in  feet,  ofClealum  River  near  Rodyn,  Wash.,  for  1905. 


Day. 


1 
2 
3 
4 
5 
6 
7, 
8. 
9 

10, 
11. 
12, 
13 
14 
15 
16 
17 
18. 
19 
20 
21 
22 
23 
24 
25 
26 
27. 
28, 
29. 
30. 
31. 


Jan. 


2.0 

2.05 

2.05 

2.0 

1.95 

1.85 

1.8 

1.75 

1.7 

1.6 

1.5 

1.5 

1.45 

1.4 

1.5 

1.5 

1.55 

1.5 

1.45 

1.4 

1.4 

1.45 

1.4 

1.45 

1.4 

1.4 

1.45 

1.5 

1.5 

1.45 

1.4 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.4 

2.5 

2.4 

4.0 

5.9 

a  6 

2.45 

1.8 

2.15 

2.75 

1.35 

2.8 

2.3 

a7 

5.9 

a6 

2.4 

1.75 

2.18 

2.65 

1.35 

3.4 

2.2 

a  6 

5.7 

a6 

2.35 

1.70 

2.65 

2.55 

1.4 

4.05 

1.85 

a  5 

5.9 

a5 

2.3 

1.7 

4.45 

2.5 

1.4 

4.4 

1.75 

a5 

5.5 

a  4 

2.3 

1.65 

4.46 

2.45 

1.35 

4.4 

1.7 

a8 

5.1 

a35 

2.2 

1.65 

4.5 

2.35 

1.35 

4.25 

1.6 

4.1 

5.0 

a25 

2.15 

1.65 

4.3 

2.35 

1.4 

4.2 

1.55 

4.7 

5.0 

a  15 

2.15 

1.6 

4.0 

2.3 

1.4 

4.25 

1.6 

5.3 

5.3 

ai 

2.15 

1.65 

a65 

2.25 

1.35 

4.2 

1.7 

5.0 

5.5 

ai 

2.1 

1.65 

a  44 

2.2 

1.3 

4.3 

1.8 

4.8 

5.5 

ai 

2.15 

L65 

a2 

2.15 

1.3 

44 

2.2 

4.2 

5.3 

ao 

2.1 

a  05 

2.15 

1.25 

4.4 

2.9 

4.1 

5.0 

2.9 

2.1 

2.85 

2.05 

1.2 

4.1 

ao 

4.2 

4.7 

2.85 

2.05 

2.8 

2.05 

1.2 

3.9 

ai 

4.4 

4.2 

2.7 

2.05 

1.65 

2.75 

2.05 

1.15 

as 

a3 

4.3 

4.1 

2.6 

2.0 

2.65 

2.00 

1.15 

a7 

a2 

4.3 

4.0 

2.6 

2.05 

2.65 

1.95 

1.1 

a85 

ai 

4.2 

4.0 

2.6 

2.3 

1.6 

2.55 

1.95 

1.15 

4.0 

a25 

4.1 

4.0 

2.6 

2.3 

1.6 

2.5 

1.9 

1.^ 

4.0 

a4 

a9 

4.0 

2.5 

2.25 

1.65 

2.45 

2.05 

1.2 

4.0 

a8 

a8 

4.1 

2.5 

2.2 

1.68 

2.35 

2.05 

1.2 

3.95 

4.1 

a  6 

4.1 

2.6 

2.1 

1.73 

2.3 

2.0 

1.25 

a9 

4.6 

ae 

4.1 

2.6 

2.25 

1.75 

2.25 

2.0 

1.35 

a  75 

4.7 

a5 

a  9 

2.7 

2.2 

1.78 

2.3 

1.95 

1.5 

a3 

5.6 

a4 

a9 

2.6 

2.1 

1.82 

a55 

1.95 

1.8 

ai 

4.8 

a4 

as 

2.6 

2.0 

1.86 

4.25 

2.05 

2.05 

2.9 

5.65 

as 

a7 

2.6 

1.95 

2.05 

4.05 

2.15 

2.25 

2.7 

5.3 

4.3 

4.0 

2.6 

1.9 

2.15 

a65 

2.15 

2.6 

4.7 

4.9 

as 

2.6 

1.9 

2.18 

a4 

2.15 

2.4 



5.0 

a65 

2.52 

1.85 

2.18 

ai 

2.15 

2.3 

5.4 

2.45 

1.8 



2.9 

Deo. 

2.15 

2.15 

2.1 

2.05 

2.05 

2.1 

2.1 

2.0- 

1.95 

1.95 

1.9 

1.85 

1.85 

1.8 

1.8 

1.75 

1.8 

1.8 

1.75 

1.75 

1.75 

1.75 

1.7 

1.7 

1.7 

1.75 

1.85 

1.8 

1.8 

1.75 

1.75 


Note.— No  ice  record. 
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Station  rating  table  for  CUalum  River  near  Rodyn,  Wash.,  from  October  10,  190S,  to  Deeember 

31,  1906. 


heiSt. 
Feet. 

Diacharge. 
Second-feet. 

If    ^ 

Discharge. 

1     Gage 
;   heigTlt. 

Feet. 

Discharge. 

1     Gage 
'   height. 

Discharge. 

Second-feet. 

Second-feet. 

Feet. 

Sectmd-ftet. 

1.10 

140 
165 

2.40 

530 

a  70 

1,130 

5.00 

2,100 

1.20 

2.50 

566 

3.80 

1,185 

5.10 

2.190 

1.30 

190 

2.60 

605 

3.90 

1,245 

,        5.20 

2,290 

1.40 

215    ! 

2.70 

645 

'        4.00 

1,310 

'        5.30 

2.390 

1.50 

240 

2.80 

685 

'        4.10 

1,380 

1        5.40 

2,490 

l.GO 

270    , 

2.90 

725 

1        4.20 

1,450 

5.50 

2,590 

1.70 

300    ' 

3.00 

770 

4.30 

1,520 

5.  GO 

2,690 

1.80 

330 

3.10 

815 

1        4.40 

1,590 

5.70 

2.790 

1.90 

360    ' 

3.20 

865 

4150 

1,670 

5.80 

2,890 

2.00 

390 

3.30 

915 

1        4.60 

1,750 

5.90 

2,990 

2.10 

425    1 

3.40 

965 

4.70 

1,830 

6.00 

3.100    \ 

2.20 

460 

3.50 

1,020 

4.80 

1,930 

2.30 

495    ' 

1 

3.60 

1,075 

'        4.90 

i 

2,010 

1 

The  above  table  is  applicablo  only  for  open-channel  conditions.    It  is  based  on  discharge  meason?- 
ments  made  during  1903-1905.    It  is  well  defined. 

Estimated  monthly  discharge  ofClealvm  River  near  Rodyn,  Wash.,  for  1905. 
[Drainage  area.  205  square  miles.] 


Month. 


January  <» 

February  o 

March 

April 

May 

June 

July 

August 

September  *>... 

October 

November 

December. 

The  year. 


Discharge  in  second-feet. 


Maximum.  Minimum, 


406 

478 

1,590 

2,740 

2,490 

2,990 

1,075 

548 

453 

1,670 

665 

442 


215 
140 
495 
255 
965 
,102 
548 
330 
270 
442 
360 
300 


2,990 


140 


Mean. 


200 

211 

1,156 

1,012 

1,450 

1,841 

783 

438 

314 

887 

452 

352 


760 


Run-ofl. 


Total  in 
acre-feet. 


16,540 
11,720 
71,020 
60,220 
89,160 
109,600 
45,070 
26,930 
18,680 
54,540 
26,900 
21,640 


Second-feet 

per  square 

mile. 


Depth  ID 
inrfjes. 


1.31 
1.03 
5.63 
4.94 
7.07 
8.98 
Z.5S 
2.14 
1.53 
4.33 
2.20 
1.72 


552,000  I 


a70 


1.51 
l.OT 

a« 

5.51 
8.15 
10.02 
il3 
IC 

i.n 


sa« 


a  Estimates  unreliable  owing  to  probable  ice  conditions. 
t>  Missing  gage  heights  interpolated. 

Note.  -Low-water  gage  heights  prior  to  August  28  are  uncertain. 

NACHES  RIVEU  NEAR  NTLE,  WASH. 

This  station  was  established  June  23,  1904,  by  G.  F.  Harley.  It  is  locAted  If  miles 
above  the  highway  bridge,  23  miles  northwest  of  North  Yakima,  and  8  miles  southeast 
of  Nile,  Wash.  The  station  is  IJ  miles  above  the  junction  of  Naches  and  Tieton  rivers. 
The  channel  is  straight  for  about  600  feet  above  and  300  feet  below  the  station.  The  cu^ 
rent  is  moderate  at  the  station  and  swift  above  and  below.  The  right  bank  is  low,  wooded, 
and  overflows  only  during  extreme  high  floods.  The  left  bank  is  high,  rocky,  clean,  and 
not  liable  to  overflow.    The  bed  of  the  stream  is  composed  of  clean  gravel  and  cobbles  and 


Digitized  by 


Google 


YAKIMA    RIVER    DRAINAGE    BASIN. 


83 


is  permanent.  There  is  one  channel  at  all  except  very  high  stages,  when  there  are  two. 
The  section  is  flat  and  shallow. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The  cable 
has  a  span  of  216  feet.  The  initial  point  for  soundings  Ls  the  south  fai'^  of  the  pine  on  the 
north  bank  to  which  the  cable  is  fastened. 

An  inclined  staff  gage  is  fastened  to  timbers  buried  on  the  left  bank.  During  1905  the 
gage  was  read  once  each  day  by  W.  H.  Johnson.     Bench  marks  were  established  as  follows: 

( 1 )  A  point  on  the  ledge  25  fe^t  upstream  from  the  tree  supporting  the  cable  on  the  north 
bank,  marked  with  a  cross  and  "B.  M.;"   elevation,  9.85  feci  above  the  zero  of  the  gage. 

(2)  A  large  spike  in  the  base  of  a  30-inch  pine  tree,  115  feet  upstream  from  the  north  cable 
support;  elevation,  8.76  feet  above  the  zero  of  the  gage.  (3)  A  United  States  Geological 
Survey  standard  bronze  tablet  set  in  a  bowlder  700  feet  east  of  north  cable  support,  300 
feet  from  the  river,  marked  on  the  tablet  "1661;"  elevation,  1,660.824  feet  above  sea 
level  and  9.20  feet  above  the  zero  of  the  gage. 

A  dascriptidn  of  this  station,  with  gage  heights,  discharge  data,  and  rating  table,  is  con- 
tained in  Water-Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  95-97. 

Discharge  measurements  of  N aches  River  near  NUe,  Wash.j  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Square 
feet. 

450 

228 

318 

250 

218 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

June  20. . . . 

W.  J,  Llghtfoot 

Feet. 
190 
140 
190 
187 
142 

Feet  per 
second. 

4.76 

1.41 

2.90 

2.37 

2.07 

Feet. 
5.00 
3.50 
4.25 
4.00 
3.82 

Second' 
feet. 

2,141 

Septembers... 
October  11 

W.  C.  Muldrow 

321 

do 

921 

October  30 

November  20 . . 

do 

do 

615 
449 

Daily  gage  height^  in  feet,  of  N  aches  River  near  Nile,  Wash.  ^  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.9 
4.0 
4.0 
4.0 
3.9 

3.6 
3.7 
3.6 
3.6 
3.7 

4.4 

4.7 
5.1 
5.2 
5.3 

4.4 

4.3 
4.3 
4.3 
4.3 

4.9 
4.8 
4.8 
4.7 
4.6 

5.6 
5.5 
5.9 
6.1 
5.8 

4.8 
4.7 
4.7 
4.6 
4.6 

4.0 
3.9 
3.9 
3.9 
3.8 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.7 
3.8 
4.3 
4.3 

3.9 
3.9 
3.9 
3.9 
4.0 

3.75 

2 

3.7 

3 

3.7 

4 

3.7 

5 

3.7 

6 

3.9 

3.6 

5.2 

4.4 

4.7 

5.6 

4.5 

3.8 

3.6 

4.7 

3.9 

3.75 

7 

3.9 

3.7 

5.2 

4.5 

4.8 

5.5 

4.5 

3.8 

3.5 

4.8 

3.8 

3.8 

8               ... 

3.8 
3.8 
3.6 
3.6 
3.7 
3.8 

3.6 
3.7 
3.5 
3.5 
3.4 
3.4 

5.1 
5.3 
5.4 
5.4 
5.3 
5.1 

4.5 
4.6 
4.5 
4.5 
4.0 
4.6 

5.0 
5.3 
5.1 
4.9 
4.8 
4.8 

5.4 
5.5 
5.0 
5.5 
5.5 
5.4 

4.4 
4.4 
4.4 

4.3 
4.2 
4.2 

3.8 
3.8 
3.8 
3.7 
3.7 
3.7 

3.5 
3.5 
3.5 
3.5 
3.5 
3.6 

4.6 
4.4 
4.3 
4.2 
4.2 
4.1 

3.8 
3.8 
3.8 
3.8 
3.7 
3.7 

3.8 

9 

3.7 

10 

3.7 

11 

3.65 

12 

3.8 

13 

3.75 

14 

3.8 

3.3 

5.0 

4.6 

4.9 

5.2 

4.1 

3.7 

3.6 

4.1 

3.7 

3.9 

15 

3.9 

3.3 

4.9 

4.5 

4.9 

5.1 

4.1 

3.7 

3.6 

4.1 

3.7 

3.85 

16 

4.0 

3.4 

5.0 

4.6 

4.9 

5.0 

4.1 

3.7 

3.5 

4.0 

3.7 

3.8 

17 

3.8 

3.4 

5.1 

4.5 

5.0 

4.D 

4.0 

3.8 

3.5 

4.0 

3.7 

3.75 

18 

3.8 

3.5 

5.2 

4.6 

4.9 

4.9 

4.0 

3.8 

3.6 

4.0 

3.7 

3.8 

19 

3.9 

3.7 

5.1 

4.6 

4.9 

4.8 

3.9 

3.7 

3.0 

3.9 

3.8 

3.7 

20 

3.8 

3.7 

5.1 

4.8 

4.8 

4.8 

3.9 

3.7 

3.5 

3.9 

3.9 

3.8 

21 

3.6 

3.8 

5.0 

4.9 

4.7 

4.8 

4.0 

3.7 

3.0 

3.9 

3.85 

3.7 

22 

3.6 

3.7 

4.9 

4.9 

4.7 

4.9 

3.9 

3.7 

3.6 

3.9 

3.8 

3.7 

23 

3.6 

3.8 

4.9 

5.0 

4.6 

4.8 

4.0 

3.7 

3.5 

3.9 

3.8 

3.6 
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Daily  gage  height,  in  feet,  of  N  aches  River  ruar  Nik,  Wash.,  for  1905 — Continued. 


Day. 

Jan. 

3.7 

3.6 

3.0 

3.6 

3.8  ' 

3.8 

3.7 

3.0 

Feb.  1 

Mar. 

4.8' 
4.8 
4.7 
4.6 
4.6  , 
4.5 
4  4 
4.4 

Apr. 

5.3 
5.6 
5.7 
5.6 
5.4 
5.2 
5.0 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec- 

24 

3.8 
3.9 
4.1 
4.1 
4.2 

4.6 
4.6 
4.5 
4.7 
4.9 
5.0 
5.1 
5. 3 

4.7 
4.8 
4.7 
4.9 
5.0 
4.8 

4.0 
4.0 
3.9 
3.9 
4.0 
3.9 
3.9 
3.9 

3.6 
3.6 
3.6 
3.6 
3.7 
3.7 
3.7 
3.6 

3.5 
3.5 
3  6 
3.7 
3.7 
3.7 
3.7 

3.9 
4.1 
4.2 
4.2 
4.1 

41 
4.0 
4.0 

3.S 

3.75 

3.8 

3.85 

3.8 

3.8 

3.8 

3.6 

25 

3,8 

2G 

3-S 

27 

3.7 

28 

3.§ 

29 

3.75 

30 

3.7 

31 

3.S 

Note.— No  ice  record. 
Station  rating  table  for  Naches  River  near  Nile,  Wash.,  from  January  1  to  December  .SI,  19C^. 


The  above  table  is  applicable  oiily  for  open-ehaimel  conditions.    It  is  based  on  discharge  measure- 
ments made  during  1904-5.    It  is  fairly  well  defined  between  gage  heights  3.8  feel  and  5  feet. 

Estimated  morUhly  discharge  of  N aches  River  near  Nile,  Wash.,  for  1905. 


Month. 


Discharge  in  8*HX)nd-feet. 


Maximum.   Minimum.      Mean. 


TotAlin 
acre-feet. 


January 

February 

March 

April 

May 

June 

July ' 

August ' 

September 

Octol>er 

November 

December 

The  vcar 


630 

840 

2,740 

3,350 

2,550 

4,310 

1,090 

630 

390 

1,600 

630 

540 


330 
195 

1,090 
960 

1,230 

1,530 
540 
330 
280 
330 
390 

'    330 


453 

385 

1.970 

1.659 

1.770 

2,398 

865 

421 

318 

770 

467 

422 


27,850 
21.. «) 
121,100 
98,730 
108, 800 
142,7100 
53.190 
25,  S» 

is.i»a3 

47.3.50 
27.75I> 
25.9.5f3 


4,310  1 


195  , 


992 


719,600 


N.VC'irES    HIVKU   BELOW  MOUTH  OF  TIETON   UFV^KR,   AVASIIIXGTON. 

This  station  was  established  August  4,  1905,  for  low-water  observations.  It  was  dis- 
continued October  28,  1905.  It  is  located  about  500  feet  l^elow  the  mouth  of  Tieton  River 
and  1,500  feet  above  the  intake  of  Wapatox  canal,  near  North  Yakima,  Wash. 
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The  channel  is  straight  for  500  feet  above  and  below  the  station.  The  current  is  swift. 
Both  banks  are  low  and  liable  to  overflow.  The  right  bank  is  clean;  the  left  wooded.  The 
bed  of  the  stream  is  composed  of  gravel  and  is  permanent.  There  is  but  one  channel  at 
all  stages. 

Discharge  measurements  are  made  by  means  of  a  met«r  suspended  from  a  light  cable 
and  operated  from  the  bank.  The  initial  point  for  soundings  is  a  nail  in  the  stump  on  the 
left  bank  to  which  the  cable  is  fastened. 

A  vertical  staff  gage  Is  spiked  to  a  stump  on  the  left  bank.  During  1905  the  gage  was 
read  once  each  day  by  F.  M.  Johason.  The  bench  mark  is  a  spike  in  the  root  of  a  stump 
40  feet  north  of  the  initial  point  for  soundings;  elevation,  7.33  feet  above  the  datum  of 
the  gage. 

Discharge  meaHnrernents  of  N aches  River  below  mouth  of  Tieton  River,  Washington,  in  1905. 


Date. 


August  4 

Septembers. . 
October  11.... 


Hydrographer. 


)  Width. 


W.  .1.  Light  foot 
W.  r.  Muldrow. 
do 


Area  of 
section. 


Square 
Feet.   I      feet. 


116 
104  I 
119  ! 


361 
liVi 
43.i 


Mean 
velocity. 

height. 

Feet  per 
second. 

Feet. 

2.13 

3.3 

1.37 

2.8 

2.45 

3.8 

Dis- 
charge. 

Second- 
feet, 

769 

431 

1,061 


DaUy  gage  height,  in  feet,  of  N aches  River  below  mouth  of  Tieton  River,  Washington,  for  1906. 
Day.  Aug.  j  Sept.  Oct.  Ij  Day. 


1 

2 

3.   . 

4 



3.3 

5 

3.  3 

6 

a  3 

7 

3.3 

8.    .    . 

a3 

9 

3.3 

10 

a3 

11 

3.3 

2.8 
2.8 
2.9 

2.8 
2.H 

2.8 
2.8 
2.8  I 
2.0 


2.8  I    12. 


2.  7       2. 8 


3.3 
4.8 
4.7 
4.7 
4.7 
4.4 
4.1 
3.8 
3.8 


Aug. 

3.3 
3.3 
3.2 
3.8 
2.9 
3.2 
3.2 

as 

a3 

a3 


Sept. 

Oct. 

2.8 

a7 

ao 

a  7 

2.9 

a  6 

2.8 

as 

2.7 
2.8 
2.7 
2.8 
2.8 
2.9 


as 
a  4 
a4 
a4 
a2 
a  2 


Day. 

Aug. 

Sept. 

Oct. 

22 

ai 
ao 
ao 
ao 

2.9 
2.9 

ao 

2.9 
2.9 

2.8 

ao 
ao 

2.9 
2.8 
2.9 

ai 
ao 

2.9 
2.8 

ai 

23 

ai 

24 

ai 

2S                 .   . 

4.9 

26  

a9 

27 

a7 

28 

ae 

29 

30 

31 

Station  rating  taide  for  N aches  River  below  mouth  of  Tieton  Rii^er^  Washington,  from  August  4 

to  October  28,  1905. 


Gage 
[leight. 

Discharge. 
Second-feet.l 

Gage 
height. 

Feet. 

Discharge,  j 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Feet. 

1 
Second-feet. 

Feet. 

2.50 

300    ' 

a  20 

655 

a90 

1.165 

4.  .50 

1,670 

2.60 

340 

a  30 

720 

4.00 

1,245 

4.60 

1,760 

2.70 

.38.5 

a  40 

790 

4.10 

1,325 

4.70 

1,850 

2.80 

435 

a  50 

860 

4.20 

1.410 

4.80 

1,940 

2.90 

485 

a  60 

935 

4.30 

1,495 

4.90 

2,035 

aoo 

540     1 

a  70 

1.010 

4.40 

1,580 

5.00 

2.130 

a  10 

595     1 

a  80 

1,08.5 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge  meas- 
urements made  during  1905.    It  is  not  well  defined. 
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Estimated  monthly  discharge  of  N aches  River  below  mouth  of  Tieton  River y  Washington^ 

for  1905. 


Month. 

Discharge 

in  second-feet. 

Total  in 

Maximum. 

M 

nimurn.) 

Mean. 

608 

459 

1,051 

1 

Augriist  4-31 

1.085 

595 

2,035 

435 
385 
435 

33,770 
27,310 
58,370 

September 

October  1-28       

NACHES  RIVER  NEAR  NORTH  YAKIMA,  WASH. 

Naches  River  has  its  source  in  the  Cascade  Mountains,  Yakima  County,  Wash .,  and  flows 
southeastward,  entering  Yakima  River  a  short  distance  above  North  Yakima.  Its  princi- 
pal tributaries  are  Tieton  River,  Cowiche,  Rattlesnake,  and  Nile  creeks,  and  Bumping 
River.  The  flow  of  the  latter  has  already  be«n  increased  by  American  River  when  it  joirs 
the  Naches.  Below  the  Tieton,  almost  to  the  point  where  it  enters  the  Yakima,  the 
Naches  flows  over  flat  bars  of  gravel  in  numerous,  crooked,  and  constantly  changing  chan- 
nels.    These  gravel  bars  are  in  some  instances  one-half  mile  in  width. 

Naches  River  is  important,  because  of  its  rapid  fall  and  the  ease  with  which  it  can  b^ 
used  for  irrigation  purposes.  Narhes  Valley,  through  which  it  flows,  is  already  extensiveJy 
irrigated  from  it.  It  is  also  the  source  of  domestic  water  supply  for  the  town  of  North 
Yakima  and  of  water  supply  and  power  for  the  Northwestern  Light  and  Water  Company. 

The  original  station  on  Naches  River  was  established  August  14,  1893,  by  F.  H.  NeweU, 
at  a  point  a  few  hundred  yards  above  the  mouth  of  the  river,  near  the  bridge  of  the  Northern 
Pacific  Railway. 

The  flood  of  November,  1896,  modified  the  channel  very  greatly.  On  account  of  tbf 
instability  of  the  channel  the  station  was  abandoned  in  February,  1897,  though  a  number 
of  discharge  measurements  were  made  during  the  season. 

May  19,  1897,  a  station  was  established  on  Yakima  River  5  miles  above  the  mouth  of 
the  Naches,  at  the  Northern  Pacific  Railway  bridge  near  Selah,  Wash.,  with  the  idea  that 
the  difference  in  discharge  l)etween  this  station  and  the  one  at  Union  Gap  would  give 
approximately  the  discharge  of  Naches  River.  Two  ditches,  located  in  Moxee  Valk'V, 
took  water  out  of  the  river  l)ctween  these  two  points,  but  their  combined  flow  was  about 
counterbalanced  by  that  received  from  Atanum  Creek  and  the  Wide  Hollow  wastage  at 
Old  Town. 

Tlie  station  on  Naches  River  was  reestablished  February  1,  1898,  and  the  station  at 
Selah,  on  Yakima  River,  was  discontinued.  Since  the  reestablishment  of  the  Naches  sta- 
tion the  river  channel  has  been  in  a  condition  more  favorable  for  meter  observations  than 
formerly.  Si^ptember  21,  1903,  the  station  was  moved  to  a  location  between  the  railroad 
and  highway  bridge. 

The  channel  is  straight  for  100  feet  above  and  for  75  feet  below  the  cable.  The  current 
is  swift.  Both  banks  are  low  and  covered  with  gravel.  At  flood  stages  the  rock-filled 
crib  will  prevent  overflow  on  both  banks.  The  l)ed  of  the  stream  is  composed  of  gravel, 
is  free  from  vegetation,  and  is  somewhat  shifting. 

Discharge  moasuremonts  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  a  stay  wire, 
180  feet  al)ove  the  Northern  Pacific  Railway  bridge  and  170  feet  below  the  highway  bridge, 
at  which  di.scharge  measurements  were  formerly  made.  The  cable  has  a  total  span  of  280 
feet.  The  initial  point  for  .soundings  is  the  south  face  of  the  cottonwood  tree  on  the  north 
bank,  to  which  the  cable  is  fastened. 

The  present  gage,  known  as  No.  5,  is  on  the  left  bank  of  the  river,  30  feet  downstream 
from  the  railroad  bridge.  The  lower  section  of  the  rod  is  inclined  at  an  angle  of  36°  ?ff 
with  the  horizontal.     The  upper  section  is  inclined  at  an  angle  of  80°  with  the  horizontal. 
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During  1905  gage  heights  were  observed  once  each  day  by  Patrick  Gallagher.  This  gage 
is  referred  to  bench  marks  as  follows:  (1)  A  United  States  Geological  Survey  copper  plug 
marked  "1090  T;"  elevation,  1,089.96  feet  above  sea  level  and  19.74  feet  above  the  zero 
of  the  gage.  It  is  located  in  the  center  of  the  west  end  of  the  most  southerly  stone  pier  of 
the  railroad  bridge.  The  elevation  of  the  zero  of  the  gage  is  1,070.034  feet  above  sea  level. 
(2)  A  cross  in  the  top  of  the  center  of  the  downstream  end  of  the  railroad-bridge  pier  on 
the  right  bank.  Its  elevation  above  the  zero  of  the  gage  is  19.94  feet  and  above  sea 
level  is  1,089.98  feet.  (3)  A  railroad  spike  driven  into  the  south  side  of  the  telegraph  pole 
23  feet  north  of  the  gage  and  21  feet  east  of  the  railroad  track.  Its  elevation  is  17.81 
feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the  ■ 
United  States  Geological  Survey  (Ann= Annual    Report;   Bull = Bulletin;  WS= Water- 
Supply  Paper): 

Description:  Ann  14,  li,  p  133;  18,  Iv,  p  355;  Bull  131,  pp  73-74;  140,  pp  244-245;  WS  16,  p  174;  28,  p  158; 
38,  pp  372-373;  51,  p  440;  66,  p  133;  85,  pp  191-192;  100,  pp  37^380;  135,  p  98. 

Discharge:  Ann  14,  ii,  p  133;  18,  iv,  p  355;  Bull  131,  pp  74,  90;  140,  p  245;  WS  16,  p  174;  38,  p  373;  51,  p 
440;  66,  p  134;  85,  p  192;  100,  p  380;  135,  p  101. 

Discharge,  monthly:  Ann  18,  iv,  p  356;  20,  iv,  pp  499,503;  21,  iv,  p  426;  22,  iv,  p  445;  WS  75,  p  202;  85, 
p  194;  100,  p  382;  135,  p  102. 

Discharge,  yearly:  Ann  20,  iv,  p  62. 

Gage  heights:  Bull  131,  p  74;  140,  p  245;  WSll,p84;  16,  p  174;  28,  p  164;  38,  p  373;  51,  p  440;  66,  p  134; 
85,  p  193;  100,  p  381;  135,  p  101. 

Hydrographs:  Ann  20,  iv,  p  503;  21,  iv,  p  426;  22,  iv,  p  446. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  500. 

Rating   tables:  Ann  18,  iv,  p  356;  WS  39,  p  454;  52,  p  522;  66,  p  177;  85,  p  193;  100,  p  381;  135,  p  102. 


Discharge  measurements  of  N aches  River  near  North  Yakima^  Wash 

.,  in  1905. 

Date. 

Hydrographer. 

Width.! 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

September  8 . . . 

W^  C.  Muldrow 

Feet. 
112 
130 
121 
121 

Square 
feet. 
Ill 
194 
255 
241 

Feet  per 
second. 

0.90 

1.37 

2.06 

1.47 

Feet. 
3.60 
4.12 
4.70 
4.32 

Second- 
feet. 

99 

September  23 . . 

do 

266 

November  3 . . . 

do 

522 

November  17 . . 

..do 

355 

Daily  gage  height,  in  feet,  of  N aches  River  near  North  Yakima,  Wa^h.,for  1905. 


Day. 

Jan. 

Feb. 

4.6 
4.6 
4.6 
4.6 

Mar. 

5.8 
6.2 
6.8 
6.8 

Apr. 

5.6 

5.0 
5.0 
5.0 
5.6 
5.6 
5.7 

5:7 
5.7 
5.7 
5.7 
5.7 
5.7 

5.6 
5.6 
5.6 

May. 

June. 

1 

6.2 
6.1 
6.0 
5.8 
5.8 
5.8 

6.2 
6.3 
6.4 
6.2 
6.1 
6.0 

6.2 
6.2 
6.2 
6.2 
6.1 

6  9 

2 

5.2 
5.2 
5.2 
5.1 
5.1 
5.0 

6.9 
7.1 

3 

4 

5 

7  5 

6 

4.6 
4.6 
4.6 
4.6 
4.6 
4.6 

6.8 
6.8 
6.8 
6.8 
6.9 
6.9 

7  2 

7 

7  1 

8 

7  0 

9.... 

4.9 

4.8 
4.7 
4.7 
4.6 
4.6 

7.1 
7.2 

7.2 
7.0 
6.8 
6.7 
6.6 
6.5 

10 

11... 

12.... 

13 

4.5 
4.5 
4.5 
4.4 
4.4 
4.4 


6.8 
6.7 
6.5 
6.5 
6.5 
6.6 

14 

15.... 

16 

4.8 
4.8 
4.7 
4.7 

17... 

18.... 

19 

6.3 

Aug.     Sept. 


6.0 
5.8 
5.7 
5.6 
5.6 
5.6 
5.6 
5.5 
5.4 
5.3 
5.1 
5.0 
5.0 
5.0 
4.9 
4.9 


Oct. 


4.6 

3.5 



4.5 

3.5 

4.1 

4.6 

3.6 

4.8 

4.7 

3.6 

5.1 

4.5 

3.6 

5.2 

4.45 

3.7 

5.6 

4.4 

3.6 

6.1 

4.3 

3.6 

4.3 

3.6 

5.6 

4.2 

3.6 

5.4 

4.2 

3.6 

5.3 

4.2 

3.7 

5.2 

4.1 

3.8 

5.1 

4.0 

4.0 

5.0 

4.0 

3.9 

4.0 

3.8 

4.9 

3.9 

4.9 

3.9 

3.8 

4.8 

44 

3.8 

4.8 

Nov.     Dec. 


4.8 
4.8 
4.7 
4.7 


4.4 
4.4 


4.7 
4.7 
4.6 
4.6 

4.5  I 

4.5  ; 

I 

4.5  I 
4.4 
4.4 
4.4 

4.3  I 
4.3  , 


4.4 
4.4 
4.4 
4.4 
4.4 
4.4 


4.1 
4.1 
4.1 
4.6 
4.3 
4.3 


4.3 
4.4 
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Daily  gage  height,  in  feet,  of  N  aches  River  near  North  Yakima,  Wash.,f^r  1905 — Contiooed. 


Day. 

j.„. 

Feb. 

Mar. 

Apr. 

May. 

6.1 

6.05 

6.0 

5.9 

5.8 

5.7 

5.7 

5.8 

6.1 
6.4 
6.7 

June. 

6.3 
6.3 
6.3 
6.2 
6.2 

6.2 
6.2 
6.5 
6.3 
6.3 

July. 

4.9 

4.9 

5.0 

5.0 

5.0 

4.9 

4.8 

4.7 

4.7 

4.7 

4.65 

4.6 

Aug. 

Sept. 

Oct. 

Not. 

Ike 

20 

4.6 
4.6 

46 
4.6 
4.6 
4.8 
5.0 
.5.1 

6.5 
6.5 
6.4 
6.3 
6.3 
6.2 

5.7 
5.9 
6.0 



6.4 
6.8 
7.0 
6.9 
6.7 
6.5 



1.1 

3.9 
3.8 
3.7 
3.7 

3.6 
3.6 
3.6 
3.5 

3.8 
4.0 
4.1 
4.1 



4.  1 

4.1 

4.4 

4.3 

4.2 

4.0 

4.8 
4-7 

4.7 
4.6 
5.0 
5-3 
5.2 
5.1 

4.9, 

4.8 

U 

21 

i'. 

22          .... 

43 

23 

24 

,  4.6 
4.6 
4.6 
4.6 
4.6 
4.6 

a 

25 

u 

26     . 

ik 

27 

5.5 
5.6 

6.1 
6.0 
5.9 
5.8 
5.7 

14 

28 

4:5 

29 

i^ 

30 

4.6 
4.6 

ii 

31 

Station  rating  taJblefor  N aches  River  near  North  Yakitna,  Wash,,  from  January  1  to  Decrff^ 

31, 1905. 


Gage 
height. 


Discharge. 


118 
139 
163 
190 
220 
254 
292 
334 
380 
428 


Gaee 
height. 

Discharge.  ' 

Feet. 

Second-feet.\^ 

4.60 

478     1 

4.70 

530    ll 

4.80 

584     > 

4.90 

640    '1 

5.00 

698 ;; 

758    ,1 

5.10 

5.20 

820     1 

5.30 

884    ' 

5.40 

952     1 

5.50 

1,024 

1 

Gage 
height. 

Feet. 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 


Discharge. 


Second-feet 
1,098 
1,174 
1,253 
1,339 
1,433 
1,535 
1,645 
1,762 
1,882 
2,004 


Gafi:e 
heigrnt. 

Feet. 
6.60 
6.70 
6.80 
6.90 
7.00 
7.10 
7.20 
7.30 
7.40 
7.50 


Di«;harge. 

I 

Second-feet 

2,128   I 
2,235 
2,384    I 
2,515 

2,785    ' 
2,926 
3,071    I 
3.220 
3,373   1 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measu^ 
ments  made  during  1W4  and  1905.  It  is  well  defined.  Above  gage  height,  5.6  feet,  the  table  is  tw 
same  as  for  1904. 

Estimated  monthly  discharge  of  N aches  River  near  North  Yakima,  Wa^.,for  1905. 

(Drainage  area,  1,000  square  miles.] 

'  Run-off. 

1  

Total  in 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.!  Minimum. 


I 


820 

1,098 

2,515 

2,648 

2,255 

3,373 

1,762 

530 

380 

1,535 

584 

478 


2,648 


478 

380 

1,174 

698 

1,174 

1,645 

478 

100 

100 

237 

334 

254 


Mean. 


acre-feet.   I  Second-feetl  p^  tbin 
per  SQuare     i^Ji^ 
mile.       I 


577 
537 
1,977 
1,371 
1,518 
2,276 


184 
730 
432 
350 


35,480 
29,820 

121,600 
81,580 
93,340 

135,400 
54,232 

*  16,480 
10,950 
44,890 
25,710 
21,520 


100 


671,000 


0.577 
.537 
1.98 
1.37 
1.52 
2.28 


.268  I 
.184  ' 
.730  I 

.4321 
.350  i 


22s 
1.53 
I.  To 
2M 
1.02 
.3* 
.3J5 

.4M 


.926 


12.59 


Note.— Discharge  interpolated  for  missing  gage  heights. 
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TIETON   RIVEll  NEAR  XOKTU  YAKIMA,  AVASH. 

The  gaging  station  on  this  stream  wtw  established  April  14,  1902,  at  a  point  immediately 
bt^low  the  mouth  of  Oak  Creek,  in  sec.  3,  T.  14  N.,  R.  10  E.  of  the  Willamette  meridian, 
a. bout  22  miles  from  North  Yakima  by  road. 

The  channel  is  straight  for  several  hundred  yards  above  and  below  the  station.  The 
banks  do  not  overflow.  The  bed  of  the  stream  is  rocky,  with  shifting  gravel  bars,  which 
make  it  difficult  to  find  suitable  cross  sections  for  meter  measurements.  There  is  but  one 
channel  at  all  stagers.  The  underground  flow  at  this  station  is  estimated  to  be  as  much  as 
50  per  cent  of  the  measured  flow. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  a  cross  chiseled  in  a  ledge,  with  a  black  ring  painted 
around  it,  near  the  west  cable  supports. 

The  gage  is  an  inclined  staff  on  the  left  bank  of  the  stream.  During  1905  it  was  read 
twice  each  day  by  Oscar  Cobb.  Bench  marks  were  cstablLshed  as  follows:  (1)  A  point  of 
rock  on  a  ledge  12  feet  from  the  gage;  elevation,  15.67  feet.  (2)  A  nail  in  a  cottonwood 
Htump  40  feet  south  of  the  gage;  elevation,  15.93  feet.  (3)  The  top  of  a  bowlder  20  feet 
northwest  of  the  cable-shear  legs;  elevation,  17.52  feet.  Elevations  refer  to  the  datum  of 
the  gage,  which  is  1,683.30  feet  above  sea  level. 

Information  in  regard  to  thus  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  194;  100,  p  382;  135,  p  ia3. 
Discharge:  86,  p  195;  100,  p  383;  135,  p  103. 
Discharge,  monthly:  85,  p  19(i;  100,  p  384;  135,  p  105. 
Gttgo  heights:  85,  p  195;  135,  p  104. 
Rating  table:  85,  p  196;  100,  p  384;  135,  p  104. 

Discharge  measuretnentjf  ofTieUm  River  near  North  YaJcinuif  Wash.y  in  1905. 


Date. 


April  21 

June  20 

Sc^ptenil)er6.. 

Octol)er31 

November  20 . 


IIydrt)grapher. 


VV.J.Lightfoot. 

do 

W.C.Muldrow.. 

do 

W.C.Sawyer... 


Width. 


Gage 
height. 

Dis- 
charge. 

Feet. 

Second- 
feet.  » 

7.90 

605 

8.35 

1,085 

7.20 

325 

6.75 

241 

6.80 

249 

Daily  gage  height,  infect,  ofTieton  River  near  North  Yakima,  Wash.,  for  1905. 


Day. 


Jan.      Fob.  |  Mar.     Apr.  t  May.    June.  1  July.     Aug. 


1 7.42 

2 !  7.35 

3 i  7.42 

4 '  7.38 

5 1  7.28 

6 7.15 

7 1  7.2 

8 7.1 

9 1  6.95 

10.. I  6.85 

11 1  6,72 

12 !  6.7 

13 1  6.92 

14 '  7.02 

15 1  7.12 

16 !  7.08 

IRB   178—06 


6.85  I    8.05 
6.8    I     8.6 


i.82  I    at 


6.8  I 
6.88  I 
6.88  I 
6.8.5  ' 
6.8  I 
6.8  I 
6.78  I 
6.48 
6.48  I 

6.7  I 

6.8  I 
6.78 
6.75  I 


8.8 

8.78 

8.72 

8.62 

8.6 

8.65 

8.7 

8.68 

8.  h'2 

8.38 

8.32 

8.28 

8.3 


7.62 

7.6 

7.6 

7.62 

7.7 

7.72 

7.75 

7.72 

7.68 

7. 65 

7.7 

7.8 

7.72 

7.7 

7.7 


9.1 

7.95       9.8 

9.25 

8.92 

8.75 

8.68 

8.75 

9.05 

9.0 

8.98 

8.95 

8.7 

8.58 

8.5;^ 

8.45 


7.88 

7.8    1 

-.9 

8.02  I 

8.35 

8.35 

8.2 

8.08 

8.02 

8.02 

8.12 

8.  12 

8.2 


8.2 


7.6 


8.12  ■    7.6 


8.07 

8.07 

8.0 

7.95 

7.95 

8.12 

8.18 

7.98 

7.85 

7. 75 

7.«>5 

7.65 

7.6 


7.5 
7.42 

7.4 

7.65 

7.58 

7.62 

7.58 

7.55 

7.55 

7.48 

7.3r> 

7.22 

7.2 


Sept. 

Oct. 

6.85 

6.78 

6.98 

7.2 

7.08 

7.9 

7.12 

7.92 

7.12 

8.4 

7.1 

7.1 

7.12 

7.1 

7.1 

7.1 

7.15 

7.3 

7.12 

7.1 

6.95 


Nov.  1  Dec. 


6.85  i     6.65 
6.85  1     6.62 


8.32  I 
8.0  I 
7.67  I 
7.45  I 
7.27  I 
7.2  I 
7.2  j 
7.07 
7.0  I 
7.03 
6.92  I 


6.85 

6.8 

6.78 

6.75 

6.7 

6.7 

6.7 

6.7 

6. 58 

6.58 

6.  .'>.') 

6.4 

6.7 


6.62 
6. 62 
6.rt 
6.04 
6.6 
6.  .-.8 
6.  .'•>8 
6.  55 
f).  6 
6.6 
6.6 
6.  .^S 
6.6 
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Daily  gage  height^  infeet,  cf  Tieton  River  near  North  Yakima,  Wash.,  for  1905 — Continued 


Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23 
24 
36 
26. 
27. 
28. 
29. 
30. 
31 


Jan. 


7.05 

7.0 

6.95 

6.9 

6.9 

6.9 

6.88 

6.9 

6.92 

6.9 

6.92 

7.02 

6.92 

6.85 

6.88 


Feb. 

6.78 

6.85 

6.88 

6.9 

6.88 

6.92 

7.1 

7.15 

7.65 

7.66 

7.68 

7.78 


Mar. 


8.45 

8.48 

8.42 

8.38 

8.28 

&18 

8.1 

8.08 

8.02 

7.98 

7.92 

7.85 

7.78 

7.68 

7.65 


Apr. 

7.68 

7.7 

7.78 

7.88 

7.9 

&0 

8.18 

8.48 

8.78 

8.88 

8.62 

8.4 

8.25 

8.15 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

S.3 

8.35 

7.65 

7.55 

6.08 

6.9 

8.18 

8.35 

7.68 

7.4 

6.8 

6.85 

8.08 

&35 

7.65 

7.45 

6.9 

6.87 

&08 

&35 

7.75 

7.45 

7.25 

6.8 

7.98 

8.35 

7.85 

7.32 

7.25 

6.8 

7.92 

8.35 

7.95 

7.28 

7.32 

6.8 

7.88 

8.22 

8.05 

7.2 

7.3 

6.8 

7.78 

8.23 

7.85 

7.12 

7.25 

6.85 

7.78 

8.2 

7.7 

7.16 

7.05 

7.95 

7.8 

8.15 

7.65 

7.1 

7.32 

7.38 

8.12 

8.3 

7.73 

7.1 

7.1 

7.18 

8.25 

8.17 

7.7 

7.2 

6.92 

7.0 

8.4 

8.06 

7.62 

Y.02 

6.82 

6,98 

&5 

&12 

7.62 

7.05 

6.82 

6.88 

8.78 

7.6 

6.88 

6.85 

«.fi2 

6.65 

e.9 

a« 

6.8 

6.65 

6.85 

6.6 

6-7 

&» 

6.7         6.38 

6.7         6.35 

6.75       6.6 

6.65 

6.68 

6.65 

6.7 

6.65 

6.65 

6.65       6.5g 

6.6         6.K 

6.65 

6.SS 



6.55 

Station  rating  fable  for  Tieton  River  near  North  Yakima,  Wash.,  from  January  1  to  Decent 

31,  1906. 


Qage 
height. 

Discharge. 

Qaae 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feel. 

Second-feet. 

Feet. 

6.30 

195    j 

7.20 

335 

810 

6.40 

202 

7.30 

365 

820 

6.50 

210 

7.40 

400 

830 

6.60 

220 

7.50 

440 

840 

6.70 

233    ' 

7.60 

480 

850 

6.80 

249 

7.70 

525 

860 

6.90 

267 

7.80 

575 

870 

7.00 

287 

7.90 

630 

880 

7.10 

310 

800 

690 

890 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

755 

9.00 

1,790 

830 

9.10 

1,940 

920 

9.20 

2,090 

1,020 

9.30 

2,240 

1,130 

9.40 

2,390 

1,250 

9.50 

2,540 

1,380 

9.60 

2,700 

1,510 

9.70 

2,860 

1,650 

9.80 

3,020 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  m^tsur^ 
ments  made  during  1904  and  1905.  It  is  well  defined  l^etween  gage  heights  6.7  feet  a.id  7.3  feet.  .\t>o\e 
gage  height,  8  feet,  the  table  is  uncertairv. 

Estimated  monthly  discharge  of  Tieton  River  near  North  Yakima,  Wash.,  for  1905. 

[Drainage  area,  289  square  miles.] 

Discharge  in  second-feet. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


I 
Muxiiiumi.i  Minimum. 


408 

566 

1,510 

1,622 

1,484 

3,020 

875 

489 

372 

1,020 

267 

2.^3 

3.0'J<> 


233 
208 
502 
480 
565 
722 
460 
263 
249 
246 
202 
198 


Mean. 


296 
292 

1,001 
694 
773 

1,304 
612 
394 
309 
391 
236 
220 


Total  in 
acre-feet. 


18,200 
16,220 
61,550 
41,300 
47,530 
77,590 
37,630 
24,230 
18,390 
24,040 
14,040 
13,530 


544  304,2 


Run-off. 


Seocmd-feet 

rsa 
mil 


per  sqiiai 
nire. 


1.02 
1.01 
3.46 
2.40 
2.67 
4.51 
2.12 
1.36 
1.07 
1.35 
.817 
.761 


Depth  in 
inches. 


1.18 
1.05 

a99 

2.68 
S.08 
S.03 
2.44 
l.ST 
1.19 
I.  56 
.912 
.877 


»LfB 
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SNAKE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Snake  River  is  the  largest  tributary  of  the  Columbia.  It  rises  on  the  northern  slope  of  the 
Continental  Divide  in  the  Yellowstone  National  Park,  draining  the  country  west  and  south- 
west of  Yellowstone  Lake.  From  Shoshone,  Lewis,  and  Hart  lakes,  near  its  head,  the 
river  flows  in  a  southerly  direction  through  a  timbered  and  mountainous  country  for  about 
20  miles,  when  it  broadens  into  Jackson  Lake,  a  deep  body  of  water  about  3  miles  wide 
and  8  miles  long.  Below  the  lake  the  river  flows  through  Jackson  Hole  Valley — about  40 
miles  long  and  8  miles  wide — and  then  enters  a  long  canyon  near  the  Idaho-W  yoming 
line.  All  the  large  tributaries  come  from  the  east,  receiving  their  waters  from  the  Wind 
River  Range.  The  west  side  of  the  valley  is  bounded  by  the  high  Teton  Mountains,  from 
which  most  of  the  drainage  flows  westward  through  Teton  River  into  North  Fork  of  Snake 
River.    The  Snake  empties  into  Columbia  River  near  Pasco  Junction,  Wash. 

Bruneau  River  rises  in  northern  Nevada  and  flows  in  a  general  northerly  course  through 
southern  Idaho,  emptying  into  Snake  River  at  a  point  south  of  Boise.  Fall  River  is  one  of 
the  small  tributaries  of  Snake  River  at  its  headwaters  in  eastern  Idaho. 

Boise  River  drains  a  mountainous  and  well-wooded  country  in  Elmore  County,  Idaho, 
emptying  into  Snake  River  near  the  point  where  the  Snake  begins  to  form  the  boundary 
between  Idaho  and  Oregon.  The  efl'ects  of  the  forests  arc  shown  in  the  high  flow  that  is 
maintained  throughout  the  summer  season,  in  contrast  to  the  discharge  of  Weiser  River, 
father  to  the  west,  which  drains  a  more  barren  country.  In  the  lower  course  of  the  Boise 
a  large  number  of  canals  divert  water  to  irrigate  lands  in  Boise  Valley.  The  diveraon  of  the 
water  is  now  so  great  that  frequent  complaints  of  scarcity  are  heard. 

Weiser  River  drains  Washington  County,  in  the  extreme  western  part  of  Idaho,  and  flows 
into  Snake  River  at  Weiser,  Idaho. 

Owyhee  River  rises  in  northwestern  Nevada  and  flows  northwestward  through  Idaho; 
Malheur  River  rises  in  the  mountains  of  east-central  Oregon  and  empties  into  Snake  River 
west  of  Boise ;  and  the  Grande  Ronde  drains  the  northern  slope  of  the  Blue  Moimtains  and 
empties  into  Snake  River  in  southeastern  Washington. 

The  headwater  tributaries  of  Palouse  River  have  their  sources  in  western  Idaho.  After 
passing  into  Washington  the  streams  unite  to  form  Palouse  River,  which  has  a  general 
southwesterly  course,  through  a  rolling  country.  Six  miles  below  Hooper,  Wash.,  the 
Palouse  bends  suddenly  to  the  south  and  enters  a  canyon,  through  which  it  flows  to  its 
junction  with  Snake  River.  A  short  distance  above  the  mouth  of  the  river  are  the  Palouse 
Falls,  approximately  180  feet  high. 

NORTH  FORK  OF  SNAKE  RIVBR  NEAR  ORA,  IDAHO. 

This  station  was  established  August  20,  1902,  by  N.  S.  Dils.  It  is  located  at  the  North 
Fork  Bridge,  2  miles  south  of  Ora  and  10  miles  above  St.  Anthony,  Idaho. 

The  channel  is  straight  both  above  and  below  this  station.  The  banks  are  high  and  do 
not  overflow.  The  bed  of  the  stream  is  hard  gravel,  fairly  smooth,  and  not  liable  to  change. 
The  current  is  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  which  con- 
sists of  four  spans  resting  on  thre*  rock-filled  crib  piers.  The  bridge  is  210  feet  long.  The 
initial  point  for  soundings  is  a  bolt  through  the  toe  of  the  end  brace  on  the  lower  side  of  the 
north  end  of  the  bridge. 

The  gage  is  a  vertical  staff  fastened  to  the  first  bridge  pier  from  the  north  abutment. 
During  1905  the  gage  was  read  once  e^ch  day  by  Mrs.  Martha  J.  Fritz.  Bench  marks  were 
established  as  follows:  (1)  A  United  States  Geological  Survey  aluminum  tablet  set  in  a 
large  rock  about  30  feet  northeast  from  north  end  of  bridge;  elevation,  12.84  feet.  (2)  A 
cross  on  a  large  flat  rock  marked  "B.  M.,"  25  feet  northeast  from  north  end  of  bridge; 
elevation,  11.10  feet.    Elevations  refer  to  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  ibe 
United  States  Geological  Survey  (Ann= Annual  Report;  WS=Water-Supply  Paper): 

Description:  W8  86,  p  215;  100  p  456;  136,,  p  170. 

Discharge:  WS  85,  p  215;  100,  p  455;  135,  p  170. 

Discharge,  monthly:  Ann  11,  ii,  p  105;  WS  100,  p  457;  135,  p  172. 

Gage  heigths:  WS  85,  p  215;  100,  p  456;  135,  p  171. 

Rating  tabic:  WS  100,  p  456;  135,  p  171. 

Diftcfuirge  measurements  of  North  Fork  of  Snake  River  near  Ora^  Idaho,  in  1905. 


Date. 


April  11. . . . 

May  10 

June  28. 


Hydrographer. 


E.  C.  La  Rue.. 

....do 

do 


August  29 do, 


September  18.. do 


Width. 

Area  of 
section. 

Feet. 

Xr 

178 

393 

178 

447 

176 

380 

175 

347 

174 

360 

Mean  GASe  Dis- 

velocity.  '    hei^t.  ,  ch*r]^ 


Feet  per 
second. 

3.37 

3.68 

3.12 

3.02 

2.83 


Feet. 

2.30 
2.55 
2.25 
2-05 
2.05 


I  ScofSd- 

\      fttt 
l.S£ 

I.  OB 


DaUy  gage  height,  in  feet ,  of  North  Fork  of  Snake  River  near  Ora,  Idaho,  for  JfKlu. 


l>ay. 

Jan. 

2.2 
2.2 
2.1 

Feb. 

2.1 
2.1 
2.1 

Mar. 

2.1 
2.1 
2.1 

Apr. 

2.0 
2.1 
2.1 

May. 

"2.7"! 
2.6  1 
2.6  1 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Pee. 

1 

2.5 
2.5 
2.5 

2.2 
2.2 
2.2 

2.1 
2.1 
2.1 

2.0 
2.0 
2.0 

2.1 
2.1 
2.1 

2.0 
2.0 
2-0 

to 

2 

2-0 

3 

2C 

4 

2.1 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.2 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.5 
2.5 
.4 
2.5 
2.5 

2.6  1 
2.5  1 

2.5  1 

2.5 

2.5' 

2.6 

2.6 

2.5 

2.5 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.5 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.3' 

2.3 

2.3 

2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1  1 

2.,l 

2.1   i 

2.1   1 

2.1  1 

2.1  1 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

2.0 

2.0 

2.0  ' 

2.0  1 

2.0  , 

2.0 

2.0 

2.1 

5 

"0 

6 

2.fl 

7 

2.0 

8 

3.0 

9 

20 

10 

2.0 

11 

2-P 

12 

-0 

13 

Zfl 

14 

2.0 

15 

2.0 

16 

2.0 

?.o 

IS 

2.0 

19 

2.0 

2«) 

2.0 

21 

2.2 

2.2 

2.1 

2.6 

2.6 

2.3 

2.1 

2.0 

2.0 

2.0 

2.0  ' 

2  0 

22 

2.2 

2.2 

2.1 

2.6 

2.6 

2.3 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

23 

2.1 

2.2 

2.1 

2.7 

2.6 

2.3 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

24 

2.1 

2.2 

2.1 

2.9 

2.5 

2.3 

2.1 

2.0 

2.0 

2.0 

2.0 

2-0 

25 

2.1 

2.2 

2.1 

2.9 

2.5 

2.3 

2.1 

2.0 

2.0 

2.0 

2.0 

2-0 

2<i 

2.1 

2.1 

2.1 

2.9 

2.5 

2.2 

2.1 

2.0 

2.0 

2.0 

2.0  , 

2.0 

27 

2.1 

2.1 

2.1 

2.9 

2.5 

2.2 

2.1 

2.0 

2.0 

2-0 

2.0 

2.0 

28 

2.1 

2.1 

2.1 

2.7 

2.5 

2.2 

2.1 

2.0 

2.0 

2.0  1 

2.0  1 

2.0 

29 

2.1 

2.1 

2.7 

2.5 

2.2 

2.1 

2.0 

2.1 

2.0 

2.0  ^ 

2-0 

30 

2.1 

2.1 

2.7 

2.5 

2.2 

2.1 

2.0 

2.1 

2.0 

2.0  , 

2.0 

31 

2.1 

2.0 

2.5 

....... 

2.1 

2.0 



1 

2.0 



2.0 

Note.— No  ice  record. 


Digitize'd  by 


Google 


SNAKE    BIVEU    DRAINAGE    BASIN. 


93 


SUUion  rating  table  for  North  Fork  of  Snake  River  near  Ora^  Idaho y  from  January  1  to 

December  31, 1905. 


Gage 
height. 

Discharge. 

iS^l  \^^-^^-^' 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 
2.90 
3.00 

Discharge. 

Second-feet. 
2,280 
2,480 

Feet. 
2.00 
2.10 
2.20 

Second-feet. 
990 
1,070 
1,160 

Feet. 
2.30 
2.40 
2.50 

Second-feet. 
1,280 
1,420 
1,570 

Feet. 
2.60 
2.70 
2.80 

Second-feet. 
1.730 
1,900 
2,090 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  five  discharge  meas- 
urements made  during  1905.    It  is  well  denned  l)etween  gage  heights  2  feet  and  2.6  feet. 

Estimated  monthly  discharge  of  North  Fork  of  Snake  River  ne^ir  Ora,  Idaho,  for  1905. 
[Drainage  area,  1,040  square  miles] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October. 

November 

December. 

The  year. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


1,160 
1,160 
1,070 
2,280 
1,900 
1,570 
1,160 
1,070 
1,070 
1,070 
990 
990 


2,280 


1,070 
1,070 
990 
990 
1,570 
1,160 
1,070 


990 
990 


1,105 

1,092 

1,039 

1,517 

1.663 

1,345 

1,085 

1.034 

995 

1,039 

990 

990 


Total  in 
acre-feet. 


67,940 
60,050 
63,880 
90,270 
102,300 
80,040 
66,720 
63,580 
50,210 
63,880 
58.910 
60,870 


1,158  I 


838.200 


Run-oflf. 


Second-feet 

per  square 

mile. 


1.06 
1.05 
.999 
1.46 
1.60 
1.29 
1.04 
.994 
.957 

.952 
.952 


1.11 


Depth  In 
inches. 


1.22 
1.09 
1.15 
1.63 
1.84 
1.44 
1.20 
1.15 
1.07 
1.16 
1.06 
1.10 


15.10 


SNAKE  RrV^ER  NEAR  MINFDOKA,  IDAHO. 

This  station  was  originally  established  August  5,  1895,  at  Montgomery's  ferry,  on  the 
stage  road  from  Minidoka  to  Albion,  4  miles  east  of  Rupert,  Idaho,  and  10  miles  below  the 
diversion  dam  for  the  Minidoka  irrigation  project.  Measurements  at  Montgomery's  ferry 
show  the  amount  of  water  available  for  irrigation  purposes  there  and  for  the  newly  con- 
structed Twin  Falls  canals  heading  23  miles  below,  and  also  the  conditions  that  will  exist 
for  power  purposes  at  Shoshone  Falfe,  about  45  miles  below,  after  the  irrigable  lands  of 
Snake  River  Valley  shall  have  been  reclaimed. 

The  channel  is  straight  for  2,000  feet  above  and  1,500  feet  below  the  station.  The 
velocity  is  low  at  all  stages.  Both  banks  are  inclined  up  to  gage  height  6  to  9  feet,  and 
then  become  vertical.  Both  are  clean,  sandy,  and  do  not  overflow.  The  bed  of  the  stream 
is  composed  of  sand  and  coarse  gravel  and  is  practically  permanent.  There  is  but  one 
channel  at  all  stages. 

Discharge  measurements  are  made  from  the  ferryboat.  A  tagged  wire  has  been  stretched 
above  the  ferry  cable.  The  initial  point  for  soundings  is  the  face  of  the  cable  support  on  the 
right  bank. 

Since  the  station  was  established  the  gage  has  several  times  been  disturbed  by  the  shifting 
quicksand  and  reestablished.  The  present  gage  is  a  staff  conatnictcd  in  throe  independent 
sections  on  the  right  bank.  The  lower  inclined  section,  reading  from  0  to  3.3  feet,  may 
move  in  the  quicksand  without  disturbing  the  upper  sections.     Above  gage  height  6.6  feet 
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the  gage  is  vertical.  During  1905  the  gage  was  read  twice  each  day  by  Gcoi^  MontgcsDfrr 
The  hench  mark  is  a  United  States  Geological  Survey  iron  post  on  the  ri^t  bank^  20O  fees 
below  the  gage;  elevation,  12.67  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  d  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull— Bullet  id  :  WS=Wat«"-Sap- 
ply  Paper): 

Deacription:  Ann  18,  iv,pp  334-335;  Bull  140.  p  241;  W816,pl65;  58,  p  155;  38,  pp  351-352;  51,  p  431;  at 
p  126;  85,  pp  213-214;  100,  p  443;  135,  pp  172-173. 

Discharge:  Ann  18,  iv,  p  335;  Bull  140,  p  241;  WS  16,  p  165;  28,  p  168;  38,  p  352;  51,  p  426;  66,  p  13^  53, 
p  214;  100,  p  444;  135,  p  173. 

Discharge,  monthly:  Ann  18,  Iv,  p  336;  19,  Iv,  p  447;  20,  iv,  pp  473,  474;  21,  iv,  p  405;  WS  100,  p  445:  1^ 
P  175. 

Discharge,  yearly:  Ann  20,  iv,  p  61. 

Gage  heights:  Bull  140,  p  231;  WSll,p«);  16,  p  165;  28,  p  160;  38.  p  352;  66,  p  127;  85.  p  214;  100.  p  444; 
136,  pp  173-174. 

Hydrographs:  Ann  19,  iv,  p  448;  20,  iv,  p  475;  21,  iv,  p  406. 

Rainfall  and  run-off  relation:  Ann  20,  Iv,  p  744. 

Rating  tables:    Ann  18,  Iv,  p  335;  19,  iv,  p  447;  WS  28,  p  160;  39,  p  453;  100,  p  445;  135,  p  174. 

Discharge  measurements  of  Snake  Riwr  near  Minidoka^  Idaho,  in  1905. 


Date. 


April  21 

May  20 

June  6 

June  16 

July  16 

August  12.. 
October  23. 


Hydrographer. 


E.  C.  La  Rue 

....do 

....do 

Hoyt  and  La  Rue . 

E.  C.  La  Rue 

....do 

....do 


I 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Square 
feet. 

Feet  per 
second. 

828 

3,938 

1.51 

845 

4,818 

1.60 

850 

5,718 

2.14 

845 

5,588 

2.07 

795 

3,212 

1.27 

770 

2,258 

.87 

795 

3,260 

1.23 

heigbt.      chaigp- 


Feet. 
3  10 
390 
5.15 
5.03 
2.40 
1.20 
2-31 


Sec&ad- 
feet. 

8.U5 
12,23D 
11.360 
4,  OSS 
1,«3 
4.09 


Daily  gage  height,  in  feet,  of  Snake  River  near  Minidoka,  Idaho,  for  1905. 


Day. 


1.. 
2.. 
3.. 
4.. 
5.. 
6.. 
7.. 
8.. 


10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23. 
24., 


Jan. 

4.45 

4.1 

4.0 

3  85 

3.rv5 

3ft 

3.5 

3.5 

3.5 

3.5 

3  3') 

3. 25 

3.3 

3  45 

3.5.-) 

3.65 

3.8 

3.  a*) 

3  05 

4.0 

4.15 

4.2 

3.9 

3.6 


Feb. 

Mar. 

3.  OH 

305 

3  a''. 

3  05 

2.95 

315 

2.9 

3.0 

2.a'i 

3.0 

2.75 

3.15 

2.Hry 

3  25 

2.9 

3.25 

3a5 

3. 05 

i.OTy 

2.a5 

3.35 

2.95 

3  8 

2.85 

4.2.5 

2.a5 

3.  75 

2.85 

3.45 

2.85 

32 

2.8.5 

3.1 

2.85 

2.9 

2. 85 

3.05 

2.85 

3.35 

2. 85 

3.6 

2.a5 

3.8 

2.95 

2.76 

30 

3.86 

2.86 

2.95 

2.9 

2.8.5 

2.75 

2.7 

2.7 

2.6 

2.6 

2.6 

2.7 

2.7 

2.8 

2.95 

2.95 

2.a5 

2.95 

2.95 

2.95 

2.9.5 

3  05 

3.05 

3.05 

3.1 

325 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

3.9 

4  65 

3  75 

L4 

L2 

L35 

^4 

2.4 

3.9 

465 

395 

1.4 

1.2 

1.4 

2.4 

2. 75 

3  9 

4  65 

3  75 

L35 

1.15 

1.45 

2,4 

2.S 

39 

4  8 

3.6 

L3 

1.15 

L55 

2.45 

2.55 

3. 95 

5.0 

3  5 

L25 

1.2 

1.6 

2.5 

2.55 

4.2 

5.1 

3  4 

L2 

L2 

1.65 

2.5 

2.55 

4.2 

5.55 

3  35 

1.2 

1.2 

L7 

2.5 

2.55 

4.2 

5.6 

3, 15 

1.2 

1.2 

1.75 

2.5 

2.& 

4.1 

5.3 

2.95 

1.2 

1.2 

1.8 

2.5 

2.55 

4.0 

5.0 

2.8 

1.2 

1.2 

L85 

2,5 

2S 

4.0 

5.0 

2.7 

1.2 

1.2 

1.9 

2.5 

3S5 

4.0 

5.35 

2.7 

1.2 

1.2 

2,0 

2.5 

365 

4.0 

.5.6 

2.6 

1.2 

1.2 

2.1 

2.5 

32 

4.0 

5.35 

2.6 

1.2 

L2 

2.15 

2,5 

31 

4.0 

5.15 

2.5 

1.2 

1.2 

2.2 

2.5 

31 

4.0 

5.a5 

2.4 

1.2 

1.2 

2.25 

2.5 

31 

3  9 

.5.1 

2.3 

1.2 

1.15 

2.25 

2.5    1 

31 

3.8.5 

,5.25 

2.3 

L2 

L15 

2.25 

i5    1 

31 

3.8 

5.25 

2.15 

1,2 

1.15 

2.25 

ZS 

31 

3  8 

5.15 

2.1 

1.2 

1.15 

2.25 

2.5    1 

3.2 

4.25 

49 

2.0 

1.1 

1.15 

Z5 

2.6 

335 

4.45 

4  6 

2.0 

1.15 

1.15 

2.4 

2.6 

3  4 

4  6 

4  35 

1.9 

1.2 

1.15 

2.35 

2.6    ' 

34 

4.75 

41 

L8 

1.2 

L2 

2.8 

2.6    ' 

14 
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Daily  gage  heigJU,  infeetj  of  Snake  River  near  Minidoka^  Idaho ,  for  1906 — Continued. 

Day. 


25 

as 

27 
28 
29 
30 
31 


Jan. 


3.2 

3.05 

3.05 

3.05 

3.05 

3.06 

3.05 


Feb.     Mar.     Apr. 


2.85 

2.9 

3.05 

ao5 


2.95 
2.95 

ao 
ao5 
ao5 

3.05 
3.05 


3.25 

a4 

3.6 
3.7 
3.8 
3.9 


May. 


47 

4.5 

4.25 

4.15 

4.3 

4.35 

4.65 


June. 


3.95 

a9 

3.85 

3.7 

3.6 

a7 


July. 

1.75 

1.7 

1.6 

1.5 

1.5 

1.45 

1.4 


Aug. 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 


Sept. 

1.2 

1.2 

1.25 

1.26 

1.25 

1.25 


Oct. 


2.3 

225 

225 

2.3 

2.3 

235 

2.4 


Nov. 

Dec. 

26 

3.4 

2.6 

3.3 

26 

3.0 

2  6 

295 

2.6 

3.1 

2  6 

3.0 

3.1 

Note.— The  river  waa  frozen  over  January  1-25;  February  11-17,  20-22,  and  December  2,  3,  10-31. 

Station  rating  table  for  Snake  River  near  Minidoka,  Idaho,  from  January  1  to  December  31, 

1906. 


Gage 
height. 

Discharge. 

Oa«e 
height. 

Discharge. 

Oace 
height. 

Discharge. 

Oage 
height. 

Feel. 

Second-feet. 

Feel. 

Second-feet. 

Feet. 

Second-feel. 

Feet. 

Second-feet. 

1.10 

1,880 

230 

3,940 

3.50 

7,060 

4.70 

10,680 

1.20 

1,960 

240 

4,180 

3.60 

7,340 

4.80 

10,890 

1.30 

2,060 

2  50 

4,430 

3.70 

7,630 

4.90 

11,210 

1.40 

2,190 

260 

4,680 

3.80 

7,920 

&.00 

11,540 

1.50 

2,340 

2  70 

4,930 

3.90 

8,210 

5.10 

11,880 

1.60 

2,500 

280 

5,180 

4.00 

8,500 

5.20 

12,230 

1.70 

2,670 

290 

5,440 

4.10 

8,790 

5.30 

12,590 

1.80 

2,860 

3.00 

5,700 

4.20 

9,080 

5.40 

12,950 

1.90 

3,060 

3.10 

6,970 

4.30 

9,380 

5.50 

13,320 

200 

3,270 

3.20 

6,240 

4.40 

9,680 

5.60 

13,700 

210 

3,480 

3.30 

6,510 

4.50 

9,960 

5.70 

14,090 

220 

3,700 

3.40 

6,780 

4.60 

10,280 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  seven  discharge  meas- 
urements made  during  1905.    It  is  well  defined  between  gage  heights  1  foot  and  5.2  feet. 

Estimated  monthly  discharge  of  Snake  RiiJer  near  Minidoka,  Idaho,  for  1906. 
[Drainage  area,  17,900  a  square  miles.] 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

Septeml)er. 

October 

November. , 
December. . 


Discharge  in  second-feet. 


Maximum. 


6,375 
8,210 
10,740 
13,700 
8,355 
2,190 
2,010 
4,430 
4,680 


The  year. 


Mlnirnum. 


5,310 
4,680 
7,920 
7,340 
2,190 
1,880 
1,920 
2,125 
4,180 


Mean. 

5,800 
5,550 
5,641 
5,780 
8,925 
10,910 
4,545 
1,976 
1.955 
3,415 
4,484 
4,550 

5,294 


ToUlin 
acre-feet. 


356,600 
306,200 
346,900 
343,900 
548,800 
649,100 
279,500 
121,500 
116,300 
210,000 
266,800 
279,800 

3,827,000 


Run-off. 


Second-feet 
per  souare 


0.324 
.310 
.315 
.323 

.609 
.254 
.110 
.109 
.191 
.251 
.254 

.296 


Depth  in 
inches. 


0.374 
.323 
.363 
.360 
.575 
.680 
.293 
.127 
.122 
.220 
.280 
.293 

4.01 


a  Exclusive  of  drainage  areas  of  lost  rivers.    Revised  since  previous  reports. 

NoTi.— Monthly  means  for  January,  February,  and  December  estimated  from  flow  during 'oimu 
perlodii 
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IXAV-WATKU    CONIJITIONH    ON    SXAKE    RIVER    BETWKKV     BL-4CKFCK>T 
AND  8110SII0NE  FAI^LS,  IDAIIO- 

The  low-water  conditions  on  Snake  River,  between  Blackfoot  and  Shoshone  Falls,  wen- 
clearly  brought  out  by  a  series  of  measurements  made  during  August,  1905.  This  inrp>t> 
gation  was  carried  on  by  the  Geological  Survey  in  conjunction  with  the  State  engioeer'-- 
office. 

The  entire  supply  of  upper  Snake  River  available  above  Blackfoot,  Idaho^  k  used  fee 
irrigation  during  August  and  September.  On  August  10  there  was  184  secofid-ffrt 
available  at  the  American  Falls  Power  Company  canal  heading.  This  canal,  wliirh  divert 
at  a  point  8  miles  above  Blackfoot,  Is  to  supply  water  for  80,000  acres  of  land.  Beginning 
at  a  point  4  miles  above  the  Blackfoot  wagon  bridge,  Snake  River  channel  was  entirely  drr  i 
for  a  distance  of  10  miles.     Following  Is  a  summary  of  the  measurements: 

I^iu^vnier  mensuremfnts  of  Snake  R'uvr  and  Twin  Fails  canal  in  J905. 


Dato. 

Stn'Hiu. 

. .    Snako  UiviT 

(i«> 

i\o 

<Ji> 

.!(. 

1 

1                                      Location. 

I>taliU8& 

Auj^nist    9 

1 
.1  ust  l)eIow  mouth  of  Black  River 

» 

August  10 

1  .lust  abovf»  American  Falls  canal  heading 

04 

August  11.. . . 

Just  ahovn  American  Falls 

IfW 

August  \'2.. . . 

At  Montgomery's  Ferry 

1.96 

August  14 

Uel\v«vn  Shoshone  Fa.la  and  Twin  Falla 

«1,3C 

August  15 

. .    Twin  Falls  runiil. 

1,» 

a  Include.s  the  waste  from  the  Twin  Falls  canal. 

A  further  investigation  w^»is  carried  on  by  the  United  States  Geological  Sur\'ev  to  deler- 
mine  the  loss  or  gain  in  Snake  River  between  Montgomery" 's  Ferrj'  and  Shoshone  Falk 
August  22  the  discharge  of  Snake  River  between  Twin  Falls  and  Shoshone  Falls  was  l^ 
second-feet  and  the  discharge  from  springs  between  the  point  of  measurement  and  Shoshone 
Falls  was  17  second-feet,  making  the  total  discharge  of  Snake  River  at  Shoehooe  Yalh 
1,316  second-feet. 

The  result  of  this  investigation  may  be  tabulated  as  follows: 

Loss  in  Snake  River  between  Montgomery's  Ferry  and  Shoshone  Falls  in  1905. 


Date. 

August  2'J. 

Do.... 

Do.... 
August  2.i 

Do.... 
Do.... 


Discharge. 


Second-feft. 

Total  discharge  Snalce  River  at  Montgomery's  Ferry 

Total  tlischarge  Snake  River  at  Shoshone  FalKs 1,316 

.Vmotmt  diverted  l»y  Twin  Falls  canal I  1,008 

Measured  waste  from  Twin   Falls  canal  reaching  the  river  ' 

above  Shoshone  Falls.  ' 

Loss  by  se<>page  from  the  Twin  Falls  canal  during  the  first    

20  miles  of  its  course  (which  is  jtssumei  to  return  to  the  , 
river. 

Loss  in  Snake  River  l>etween  Montgomery's  Ferry  and  Sho-  ;  144 

shone  Falls. 

I  2,468 

I 


1.910 


1?C 
371 


The  lo-^s  of  371  sccond-feot  in  the  Twin  Falls  canal  wa.s  determined  by  a  special  series 
of  measurements  made  on  August  22  and  2^^,  UK)5.  The  canal  follows  the  river  at  a  dis- 
tance of  one-half  to  1  mile  from  its  bank,  and  it  is  then^fore  reasonably  correct  to  a*?unic 
that  this  seepage  all  reaches  the  river. 
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In  September,  1902,  a  similar  investigation  was  made  and  the  loss  between  Montgomery's 
Kerry  and  Shoshone  Falls  was  found  to  be  106  second-feet. 

FALI.  RIVER  AT  FREMONT,  IDAHO. 

This  station  supersedes  the  station  at  Wilson's  mill,  near  Marysville,  which  was  discon- 
tinued December  31,  1903,  l)ecau8e  of  the  difficulty  of  securing  an  observer.  It  was  estab- 
lished January  1,  1904. 

The  channel  is  straight  above  and  below  the  station.  Both  banks  are  high,  wooded,  steep, 
and  not  liable  to  overflow.  There  is  but  one  channel  at  all  stages.  The  Brady  c«nal,  capac- 
ity about  100  second-feet, •heads  in  the  right  bank  of  the  river  between  Wilson's  mill  and 
the  Fremont  station. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  a  tin  tag  marked  "  I.  P. "  on  the  inside  fac«  of  the  cable  on  the  south  bank  of  the 
stream. 

The  gage  is  a  vertical  staff  on  the  south  bank,  about  900  feet  from  Fremont  post-office. 
During  1905  the  gage  was  read  twice  each  day  by  Mrs.  Eva  A.  Loomis.  The  bench  mark  is 
a  standard  aluminum  tablet  set  in  a  rock  20  fe^t  from  the  gage;  elevation,  10.36  feet  above 
the  datum  of  the  gage. 

Discharge  measvrerMnis  of  Fall  River  at  Fremont,  Idaho,  in  1905. 


Date. 


April  12... 

May  11 

June  28 

August  29. 


Hydrographer. 


E.  C.  La  Rue. 

....do 

....do 

....do 


Width. 

Area  of 
swtion. 

Me«n 
velocity. 

Feet. 

Smiare 

Feet  per 
second. 

139 

185 

2.55 

145 

284 

3.75 

146 

467 

5.67 

140 

178 

2.16 

Dis- 
charge. 


Second- 
feet. 

472 
1,065 
2,650 

384 


Daily  gage  height,  in  feet,  of  FaU  River  at  Fremont,  Idaho,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
Ifi. 
17. 
18. 
19. 
20. 


Jan. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.8 
1.8 
1.8 
1.8 


Feb. 


1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


Mar. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


Apr.     May.    June. 


1,6 
1.6 
1.6 
1.6 
1.4 
1.6 
1.8 
1.8 
1.8 
1.8 
1.6 
1.8 
1.8 
1.8 
1.8 
1.8 
2.0 
2.0 


2.8 

2.8 

2.8 

2.6 

2.65 

2.75 

2. 75 

2.9 

'2.8 

2.7 

2.7 

2.65 

2.  (W> 

2.75 

2.75 

2.8 

2.9 

.3.2 

3. 25 

3.2 


3.45 

3.6 

3.7 

3.85 

4.0 

3.8 

3.  75 

3.9 

4.0 

4^05 

3.75 

3.6 

3.75 

3.a'> 

3.75 

3.6 

3.5 

.3.6 

3.1 

2.9 


July. 


3.7 

3.1 

3.0 

3.1 

3.0 

3.05 

3.15 

2.9 

2.8 

3.05 

2.7 

2.8 

2.75 

2.65 

2.35 

2.25 

2.15 

2.1 

2.1 

2.1 


Aug. 


1.9 

l.a5 

1.9 

1.9 

1.9 

1.85 

1.&5 

1.85 

1.85 

l.STi 

1.85 

1.85 

i.a5 

1.85 
1.85 
1.85 
1.85 
1.85 
1.85 


Sept. 


1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


Oct. 


2.0 

1.95 

1.95 

1.95 

1.95 

1.95 

1.85 


Nov. 


1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.85 


Dec. 


1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.9 

1.85 

1.9 

1.85 

1.9 

1.&5 

1.9 

1.85 

1.9 

1.85 

1.9 

1. 85 

1.9 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 
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DaUy  gage  height,  in  feet,  of  Fall  River  at  Fremont,  Idaho,  for  190S — Continued. 


Day.             Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.    Dtc. 

21 1 

8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 



1.6 
1.6 
1.6 

2.25 

2.3 

2.4 

2.5 

2.95 

3.5 

2.9 

2.7 

2.75 

2.8 

3.2 

3.25 

3.5 

2.85 

2.9 

3.0 

3.2 

3.35 

3.6 

3.5 

3.45 

2.85 

3.1 

3.15 

3.2 

3.3 

3.5 

3.9 

4.0 

3.8 

3.6 

2.05 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.9 

1.9 

1.85 
1.85 
1.85 
1.85 
1.85 

1.9 
1.9 
1.9 
1.9 
1.9 

1.85 

1.85 

1.85 

1.9 

L95 

1.95 

1.95 

1.9 

1.9 

2.0 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 

1 
1.85  ' 

22 1 

23 '      1 

24 1 

25 1 

1.85    

1.85  1 

1.85  1 

26 1 

1.85    

27 1 

1.85 

28 1 

1.85 

29 1 

1.85  I 

30                                1 

1.85  i 

31 1 

NoTK.— River  frown  over  February  12-28  and  December  12-r>l. 

Station  rating  table  for  FaU  River  at  Fremont,  Idaho,  from  October  28,  1904,  to  December  SI 

1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischai^e. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.40 

168 

2.10 

575 

2.80 

1,215 

aso 

2,030 

1.50 

210 

2.20 

655 

2.90 

1,325 

3.60 

2.150 

1.60 

255 

2.30 

740 

a  00 

1,440 

a70 

2.275 

1.70 

305 

2.40 

825 

3.10 

1,555 

aso 

2,400 

1.80 

365 

2.50 

915 

a20 

1,670 

a90 

2,525 

1.90 

430 

2.60 

1,010 

a30 

1,790 

4.00 

2,650 

2.00 

500  . 

2.70 

1.110 

3.40 

1,910 

The  above  table  ia  applicable  only  (or  open-channel  conditions.    It  is  baaed  on  four  discharge 
urements  made  during  1905.    It  is  not  well  defined. 

Entimaied  monthly  discharge  of  FaU  River  ai  Fremont,  Idaho,  for  190^. 
[Drainage  area,  ^XSfd  square  miles.] 


Month. 


Noveinl)er. 
December.. 


Discharge  in  second-feet. 
Minimum. 


Maximum. 


575 


500 
500 


Mean. 


532 
510 


Total  in 
acre-feet. 


.11,660 
31,360 


Run-off. 


Second-feet 


Depth  in 


•"■nSe"*"     '-^ 


1.36 
1.31 


1.52 
1.51 
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'Estimaled  monOUy  discharge  of  Fall  River  at  Fremont,  Idaho,  for  1906. 
[Dralna^  area,  390  square  miles.] 


Month. 


Dischaige  In  second-feet. 


Maximum.   Minimum, 


Mean. 


Total  In 
acre-feet. 


Run-off. 


Second-feet 

per  sauare 

mite. 


Depth  in 
inches. 


January 

February  1-11, 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-9. 


500 

365 

500 

2,030 

2,150 

2,712 

2,275 

430 

500 

500 

430 

396 


385 
365 
255 
168 
1,010 
1,270 
365 
398 


365 


435 
365 
374 
620 
1,419 
2,154 
924 
409 
430 
431 
402 
376 


26,750 
7,964 
23,000 
36,890 
87,250 
128,200 
56,820 
25,150 
25,500 
26,500 
23,920 
6,712 


1.12 

.936 

.959 

1.50 

3.64 

5.52 

2.37 

1.05 

1.10 

1.11 

1.03 

.964 


1.29 
.383 
1. 11 

i.n 

4.20 
6.16 
2.73 
1.21 
1.23 
1.28 
1.15 
.323 


The  period . 


474,700 


Note.— No  estimate  for  ice  period. 


TETON   RTVEK  NEAR  ST.  ANTHONY,  IDAHO. 

This  station  was  established  April  23,  1903,  by  N .  S.  Dils.  It  is  located  at  the  liridge  on 
the  stage  road  from  St.  Anthony  to  Victor,  Idaho. 

The  channel  is  straight  for  a  short  distance  above  and  below  the  station.  The  right 
bank  is  high  and  will  not  overflow.  The  left  bank  will  overflow  at  extreme  flood  stages. 
The  current  is  sluggish.  Both  banks  and  bed  are  composed  of  hard  gravel,  and  the  latter 
is  permanent. 

Dischaiige  measurements  are  made  from  the  two-span  bridge  to  which  the  gage  is  attached. 
The  bridge  is  supported  by  crib  abutments,  constructed  of  logs  and  filled  with  lava  rock, 
and  by  a  similar  middle  pier.  The  initial  point  from  which  soundings  are  made  is  a  lai^e 
bolt  marked  "I.  P."  in  the  upstream  side  of  the  south  abutment. 

The  gage  is  a  vertical  staff  spiked  to  the  upstream  side  of  the  north  abutment  of  the 
bridge.  During  1905  the  gage  was  read  once  each  day  by  William  Ferguson.  Bench  marks 
were  established  as  follows:  (1)  A  United  States  Geological  Survey  aluminum  tablet  set  in 
solid  rock  about  30  feet  northeast  of  the  north  end  of  the  bridge;  elevation,  13.53  feet.  (2) 
A  cross  on  a  large  flat  rock  40  feet  northeast  of  the  right  end  of  the  bridge,  marked  "  B.  M." ; 
elevation,  14.25  feet.  (3)  A  similar  rock  60  feet  northwest  of  the  right  end  of  the  bridge, 
similarly  marked;  elevation,  14.41  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  453;  135,  p  177. 
Discharge:  100,  p  453;  135,  p  177. 
Discharge,  monthly:  100,  p  455;  135,  p  179. 
Gage  heights:  100,  p  454;  135,  p  178. 
Rating  table:  100,  p  454;  135,  p  178. 
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Dincharge  meoiniremenJUi  of  Teton  River  near  St.  Anthony,  Idaho,  in  1906. 


Date. 


Hydrographer. 


April  13 E.  r.  LaRue. 

May  12 * do 

June  14 ' do 

June  29 1 do 

August  28 ' do , 


I 


Width. 


Feet. 
81 
80 
80 
80 
79.5 


Area  of 
section. 


Square 
feet. 

306  I 

349  I 

457  i 

407 

322  I 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

1.22 

1.50 

1.86 

1.95 

a29 

3.10 

2.78 

2.60 

1.49 

1.70 

l>i»- 
char^. 


8ei 
fe^ 


l,5ft4 

1.131 

4T» 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Daily  gage  height,  in  feet,  of  Teton  River  near  St.  Anthony,  Idaho,  for  1905. 


Day. 


Jan.      Feb.      Mar. 


2.1 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

2.0 

2.1 

2.1 

2.1 

2.1 

2.1 

2.15 

2.15 

2.15 

2.15 

2.15 

2.1 

2.0 


1.4 
1.4 
1.4 
1.4 
1.4 
1.4 


1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.6 

1.95 

1.95 

1.95 

2.0 

2.0 

2.3 

2.5 

2.5 

2.6 

2.6 

2.5 

2.5 

2.45 

2.4 

1.3 

1.3 

1.3 


1.3 

1.3 

1.3 

1.3 

1.35 

l.a*) 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.5 

1.6 

1.7 

1.9 

2.0 

2.2 

2.1 

1.95 

1.8 

1.75 


Apr. 

May. 

1.4 

1.85 

1.45 

1.95 

1.5 

1.9 

1.5 

1.9.5 

1.5 

2.0 

1.55 

2.0 

1.6 

2.05 

Juno.    July.     Aug.  1  Sept. 


1.65 

1.6 

1.5 

1.8 

1.9 

1.8 

1.75 

1.6 

1.5 

1 

1.55 

1.5 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.55 

1.6 

1.6 

1.6 

1.75 

1.9 

1.8 

1.7 

1.7 

1.7 

1.8 


2.1 

2.15 

2.15 

2.1 

2.0 

1.&5 

1.9 

1.95 

2.1 

2.4 

2.55 

2.7 

2.75 

2.8 

2.8 

2.4 

2.3 

2.25 

2.4r> 

2.7 

2.9 

S.OTt 

2.8 

2.95 


3.15 

3.25 

3.4 

3.4 

3.4 

3.1 

3.1 

3.1 

3.2 

3.25 

2.9 

2.9 

3.0 

3.0 

3.0 

3.0 

2.8 

2.7 

2.7 

2.6 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.45 

2.6 

2.6 


2.55 

2.45 

2.4 

2.35 

2.3 

2.3 

2.3 

2.25 

2.25 

2.25 

2.25 

2.2 

2.2 

2.15 

2.1 

2.05 

2.0 

1.95 

1.9 

1.9 

1.85 

1.85 

1.8 

1.75 

1.75 

1.75 

1.76 

1.7 

1.7 

1.7 

1.7 


1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

.1.65 
1.65 
1.6 
1.6 
1.6 
1.6 
1.55 
1.55 
1.55 
1.55 

.1.55 
1.55 
1.6 
1.6 
1.6 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 


1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.55 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.55 

1.55 


Oct.   1  Nov.     Dec. 


1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5     I 

1.5 

1.5 

1.5 

1.5     I 

1.55  I 

1.55  I 

1.55 

1.55 

1.55  I 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 


1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

L5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.55 

1.55 


1.6 

1.65 

1.65 

1.65 

1.65 

1.55 

1.55 

1.6 

1.6 

1.6 

1.7 


Note. — Kiver  froz<Mi  over  January  1  to  February  28,  and  December  12  to  31. 
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Station  raixjig  taUe  for  Teton  River  near  St.  Anthony,  Idaho,  from  January  1  to  December  SI , 

1905. 


Discharge. 

height. 

Discharge. 

Second^fcet. 

Feet. 

Second-feel. 

610 

2.50 

1,024 

674 

2.60 

1,100 

740 

2.70 

1,177 

808 

2.80 

1,255 

878 

2.00 

1,335 

050 

The  abovo  table  is  strictly  applicable  only  for  open-channel  conditions.    It  Is  based  on  five  discharge 
measuroinents  made  during  1005.    It  is  well  defined  l)etween  gage  heights  1.5  feet  and  3.1  feet. 

Estimated  monthly  discharge  of  Teton  River  near  St.  Anthony,  Idaho,  for  1905. 
[Drainage  area,  9G0  square  miles.] 


Month. 


March 

April 

May 

Juno 

July 

August 

September 

October 

Novemlx»r 

December  1-11. 


The  period. 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  sauare 

mfle. 

Depth  In 
inches. 

808 

253 

438 

26,030 

0.456 

0.526 

610 

310 

416 

24,750 

.433 

.483 

1,458 

579 

002 

55,460 

.940 

1.08 

1,755 

950 

1,301 

77,420 

1.36 

1.52 

1,062 

487 

710 

43,660 

.740 

.853 

487 

308 

448 

27,550 

.467 

.538 

457 

330 

394 

23,440 

.410 

.457 

308 

368 

374 

23,000 

.390 

.450 

398 

368 

370 

22,020 

.385 

.430 

487 

388 

438 

9,556 

.456 

.187 

1 

333,800 

Note.— No  estimate  for  ice  period. 

SOUTH   FORK  OF  SNAKE  RIVEli  AT  MORAN,  WYO. 

This  station  was  established  September  21,  1903,  by  Fred  Stockton.  It  is  located 
directly  back  of  the  post-office  at  Moran,  Wyo.,  and  about  three-fourths  of  a  mile  below 
the  outlet  of  Jackson  Lake. 

Tlie  channel  is  slightly  curved  for  about  300  feet  above  the  station.  Below  the  station 
the  channel  is  straight.  At  and  above  the  station  the  current  is  smooth  and  has  a  well- 
distributed  velocity.  Below  the  station  the  current  is  broken  by  small  bowlders.  Both 
banks  are  high  and  are  not  liable  to  overflow.  The  right  bank  is  wooded  and  the  left  bank 
is  composed  of  gravel  and  is  without  trees.  The  bed  of  the  stream  is  composed  of  firm 
gravel.    There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  a  cable  and  car  about  150  feet  below  the  gage. 
The  initial  point  for  soundings  is  on  the  inner  face  of  cable  support  on  north  side  of  river. 

The  gage  is  an  inclined  staff.  During  1905  it  was  read  once  each  day  by  Lizzie  Roche  and 
Maria  Allen.  The  bench  mark  is  a  United  States  Geological  Survey  iron  bench-mark  post 
set  about  30  feet  from  the  gage;  elevation,  10.77  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  100,  p  452;  135,  pp  179-180. 
Discharge:  100,  pp  452,  461;  135,  p  180. 
Discharge,  monthly:  135,  p  181. 
Gage  heights:  100,  p  453;  135,  p  180. 
Rating  table:  135,  p  181. 
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Discharge  measurements  of  South  Fork  of  Snake  River  at  MaraUy  Wyo.,  in  1905. 


Date. 

Hydrogiupher. 

Width- 

Area  of 
section. 

Mean 
velocity. 

Gaee 
hSg&t. 

charg?. 

Julys 

E.  C.  La  Rue 

Feet. 

aoe 

196 

feti. 
910 
496 

Feet  per 
second. 

3.60 

1.69 

Feet. 
4.10 

Secoa^ 
feeL 

August  19 

Charies  B.  Smith 

1.75  '             xs 

Daily  gage  height ^  in  feet,  of  South  Fork  of  Snake  River  at  Moran,  Wyo.ffor  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

0 

9 

1.3 

1.2 

9 

1.3 

1.2 

9 

1.3 

1.15 

9 

1.3 

1.15 

9 

1.3 

1.15 

9 

.1.3 

1.15 

9 

1.25 

1.15 

9 

1.25 

1.15 

9 

1.25 

1.15 

9 

1.25 

1.15 

9 

1.2 

1.15 

9 

1.2 

1.15 

9 

1.2 

1.15  1 

9 

1.2 

1.15 

9 

1.2 

1.15 

9 

1.2 

1.15 

9 

1.2 

1.15 

9 

1.2 

1.15 

9 

1.2 

1.15 

9 

1.2 

1.15 

9 

1.2 

1.2 

9 

1.2 

1.2 

9 

1.2 

1.25 

0 

1.2 

1.25 

9 

1.2 

1.25 

^ 

1.2 

1.25 

0 

1.2 

1.25 

1 

1.2 

1.25 

2 

1.25 

2 

1.25 

3 

1.25 

Apr. 

May. 

1.25 

1.65 

1.25 

1.65 

1.25 

1.65 

1.25 

1.65 

1.25 

1.7 

1.25 

1.7 

June. 


1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.3 

1.35 

1.35 

1.4 

1.4 

1.4 

1.45 

1.45 

1.4.5 

1.5 

1.55 

1.55 

1.6 

1.6 

1.65 


1.7 

1.76 

1.8 

1.85 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

2.0 

2.1 

2.3 

2.3 

2.3 

2.4 

2.45 

2.5 

2.55 

2.6 

2.7 

3.0 

3.05 

3.35 

3.8 


4.05 

4.2 

4.3 

4.35 

4.4 

4.45 

4.6 

5.0 

5.1 

5.16 

5.05 

5.05 

6.0 

5.05 

5.16 

5.1 

5.1 

6.05 

5.0 

4.86 

4.65 

4.6 

4.45 

4.35 

4.35 

4.35 

4.35 

4.35 

4.3 

4.25 


July. 


Aug. 


4.2 

4.15 

4.1 

4.1 

a95 

a95 

a9 

as 

a7 

a65 

a5 

a4 

a35 1 

as 

a2S 

a25 

a25 

a  15 

ai 

ao5 

2.9 

2.9 

2.8 

2.7 

2.6 

2.65 

2.65 

2.56 

2.45 

2.45 

2.4 


2.35 

2.35 

2.3 

2.3 

2.25 

2.25 

2.25 

2.25 

2.2 

2.2 

2.2 

2.2 

2.0 

1.9 


Sept. 

1.6 

1.6 

1.56 

1.6 

1.5 

1.5 

1.6 

1.45 

1.46  I 

1.45  I 

1.45  I 

1.4    ' 

1.35  I 

1.3 

1.3 

1.25 

1.25 

1.26 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.26 

1.26 

1.25 


Oct. 


1.2 
L2 
1.2 


1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

L 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1.05 

1.05 

1.05 

1.0 

1.0 

1.0 

1.0 


Nov.     Dec. 


a9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9  I 

.9 

.9  I 

1.0  j 
1.0 

.9  I 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 


0.9 
.9 
.» 
.» 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 


Note.— No  ice  record. 


Digitized  by 


Google 


SNAKE    RIVER    DRAINAGE    BASIN. 


103 


Station  rating  table  for  South  Fork  of  Snake  River  at  Moran,   Wyo.f  from  Januanf  1  to 

December  31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.00 

107 

1.40 

653 

2.70 

1,679  . 

4.00 

3,145 

0.10 

126 

1.50 

719 

2.80 

1,772 

4.20 

3,420 

0.20 

147 

1.60 

788 

2.90 

1,868 

4.40 

3,715 

0.30 

171 

1.70 

859 

3.00 

1,967 

4.60 

4,130 

0.40 

197 

1.80 

932 

3.10 

2,070 

4.80 

4,365 

0.50 

225 

1.90 

1,007 

3.20 

2,175 

5.00 

4,720 

0.60 

256 

2.00 

1,084 

3.30 

2,285 

5.20 

5,080 

0.70 

291 

2.10 

1,163 

3.40 

2,400 

5.40 

5,450 

0.80 

330 

2.20 

1,244 

3-50 

2,515 

5.60 

5,830 

0.90 

374 

2.30 

1,327 

2.60 

2,635 

5.80 

6,220 

1.00 

422 

2.40 

1,412 

3.70 

2,760 

6.00 

6,620 

1.10 

474 

2.50 

1,499 

3.80 

2,885 

6.20 

7,025 

1.20 

530 

2.60 

1,588 

3.90 

3,015 

6.40 

7,440 

1.30 

500 

The  above  table  is  applicable  onlv  (or  open-channel  conditions, 
ments  made  during  1903-1905.    It  is  not  well  defined. 


It  is  based  on  six  discharge  measure- 


Estimated  montidy  discharge  of  South  Fork  of  Snake  River  at  Moran,  Wyo.,  for  1905. 
[Drainage  area,  820  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September..... 

October 

November 

December 

The  year 


Dischaige  in  second-feet. 


Maximum.   Minimum.      Mean 


500 

374 

590 

530 

560 

502 

824 

560 

2,885 

824 

4,990 

3,212 

3,420 

1,412 

1,370 

824 

788 

630 

530 

422 

422 

374 

374 

374 

4,990 


397 

547 

522 

630 

1,273 

4,175 

2,352 

1,014 

619 

475 

377 

374 


Total  in 
acre-feet. 


24,410 
30,380 
32,100 
37,490 
78,270 
248,400 
144,600 
62,350 
36,830 
29,210 
22,430 
23,000 


374 : 


1,063 


760,500 


Run-off. 


Second-feet  r»«nfhin 


0.484 
.667 
.637 
.768 
1.55 
5.09 
2.87 
1.24 
.755 
.579 
.460 
.456 


0.558 
.695 
.734 
.857 
1.79 
5.68 
3.31 
1.43 
.842 
.668 
.513 
.526 


1.30 


SOUTH  FORK  OF  SNAKE  UIVEK  NEAR   r..YO]^,  IDAHO. 

This  station  was  established  April  18,  1903,  by  N.  S.  Diis.  It  is  located  at  the  old  site 
of  Wedekind's  ferry,  between  Lyon  and  Swan  Valley  at  the  upper  end  of  Conant  Valley. 
It  is  about  45  miles  from  Idaho  Falls,  Idaho. 

The  channel  is  straight  above  and  below  the  station  and  the  current  is  swift.  The  right 
bank  is  high  and  steep  and  will  not  overflow.  At  very  high  stages  the  left  bank  will 
overflow  for  a  considerable  distance  and  some  water  will  pass  around  the  station  through 
a  slough.  The  bed  of  the  stream  is  composed  of  hard  gravel  and  is  free  from  vegetation 
and  permanent. 
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Discharge  measuremcntH  art*  made  from  a  cable  and  car  at  the  old  site  of  Wedekinds 
ferry.  A  tagged  wire  ban  l)een  installtKi  at  the  ca!)le.  The  initial  point  for  soundings  t 
the  pin  in  the  top  of  a  log  of  the  crib  cable  support  on  the  left  bank. 

The  gage  is  an  inchned  staff,  located  on  the  north  bank  on«?-fourtii  mile  below  Cur? 
ferry  and  1  mile  alcove  the  cable.  During  1905  the  gage  was  read  once  each  day  by  0  J 
Carr.  Bench  marks 'were  established  as  follows:  (1)  A  United  States  Geological  Sunev 
iron  bench-mark  poet  set  about  6  feet  from  the  gage;  elevation,  1 1.15  feet.  (2)  A  Unit^i 
States  Geological  Survey  aluminum  tablet  set  in  a  rock  on  the  left  bank  about  100  f*vt 
above  Carr's  ferry  landing  and  about  6  feet  above  high-water  mark;  elevation,  10.44  feel 
This  bench  mark  is  for  use  in  high  water  when  ferry  service  is  discontinued.  ElevatioiB 
refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

DeHcription:  100,  pp  44VM50;  laS,  p  182. 
Diachargo:  100,  p  450;  135,  p  183. 
Di8charg«',  monthly:  100,  p  4.'j2;  135,  p  184. 
Gage  heights:  100.  pp  450-451;  135,  p  183. 
Rating  table:  100,  p  451;  135,  p  1H4. 

Dincharge  meatfuremeiUa  of  SoutJi  Fork  of  Snake  River  near  Lyan^  IdaJtOj  in  1905. 


Date. 


Hydrographer. 


April  15 1  E.C.LaHiie. 

May  14 1 do 

June  25 do 

June  26 ' do 

July  14 do 

September  9. do 

November  15 do 


Width. 

A  rea  of 
section. 

Mean 
velocity. 

1      Gace 
1    hcipht. 

Feet. 

Vis- 
cbtrp. 

Feet. 

Sauare 

Feet  per 
second. 

Secoud- 

260 

1,500 

2.37 

1.85 

3,558 

265 

1,642 

3.09 

2.60 

5.074 

283 

2,063 

5.73 

4.85 

n,m 

283 

2,083 

5.88 

4.90 

12.  SB 

269 

1,729 

4.53 

3.70 

7.»i45 

258 

1,341 

2.23 

1.50 

im 

251 

1,275 

1.76 

.93 

1 

2,» 

Daily  gage  height,  in  feet,  of  South  Fork  of  Snake  River  near  Lyon,  Idaho,  for  1905. 

i  1  I 

Day.  1    Mar.       Apr.    |    May.      Jum-.      July.       Aug.    I   Sept.       Oct.     i    Nov.   I    !>«• 


4 

1 

1               i 
5   .    .        ... 

6                                  1                1 

S                                    ' 

9 

10 ' 

11 t 

12 

13                                                     ' 

14 

15 

'     i.:i5  1 

16 

\           ' 

1       1.3.')  1 

17 

1       1.4 

18 

1.45 

19 

1 .  45 

20 

1       1.4.5 

21 

1    i.«! 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.5 

l.K 

1.9 

2.0 

l.S 

1.7 

1.75 

1.9 

1.8 

1.9 

1.9 

1.8.'-. 

1.9 

2.1 

2.15 


2.  HT, 

2.9 

3.1 

3.a') 

2.8 

2.7 

2.7 

2.8 

3.0 

2.85 

2.7 

2.7 

2.6 

2.6 

2.6.5 

2.75 

3.05 

3.5.5 

3.7 

3.7 

3.9 


4.75 

4.7 

4.5 

4.45 

4.4 

4.3    I 

4.25  j 

4.2     I 

4. 15 

4.05  I 

4.0    I 

3.9 

3.85  I 

3.75 

3.7 

3.65 

3.5 

3.35 

3.2.5 

3.2 

3.15 


'^  f-. 

2.5 

1.7 

1.5 

2.45 

l.ft5 

1.45 

2.35 

1.6 

1.4 

2.a5 

1.65 

1.35 

2.3 

1.6 

1.35 

2.3 

1.6 

1.3 

2.25 

1.55 

1.3 

2.2 

1.55 

1.3 

2.1 

1.5 

1.3 

2.1 

1.5 

1.3 

2.05 

1.5 

1.3 

2.05 

1.45 

1.3    ] 

2.05 

1.45 

1.3    , 

2.05 

1.4 

1.25  1 

2.0 

1.4 

1.25 

1.9 

1.35 

1.25 

1.85 

1.35 

1.25 

1.8 

1.35 

1.3 

1.8 

1.3 

1.25 

1.75 

1.3 

1.2 

1.7 

1.3 

1.2 

1.15  1  0.S5 

1.15  •» 

1.15  -9 

1.15  -^ 

1.15^  ■» 

a...  I      ..• 

1.1      '  ' 

1.1  -^ 

1.1  5^ 

1.05  ^ 

.95  ^ 

.95  ^ 

1.0  ^ 

1.05    

1.0      

1.05' 

.95' 

.».■> ' 

.95 1 

.9  1 

.9  I 
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JMUy  gage  height  ^  in  feet  ^  of  South  Fork  of  Snake  River  near  Lyon,  Idaho,  for  1906 — Continued. 


Day. 

Mar. 

Apr. 

2.2 
2.25 
2.4 
2.5 
2.7 
2.8 
2.65 
2.5 
2.5 


May. 

3.85 

3.8 

3.75 

3.75 

3.95 

4.2 

4.6 

4.65 

4.6 

4.7 

June. 

4.7 

4.9 

4.85 

4.85 

4.9 

5.1 

5.15 

5.06 

4.85 

July. 

Aug. 

1.7 

1.75 

1.75 

1.75 

1.8 

1.75 

1.75 

1.75 

1.75 

1.75 

Sept 

1.3 

1.25 

1.3 

1.35 

1.3 

1.3 

1.3 

1.35 

1.5 

Oct. 

Nov. 

Dec. 

22 

1.4 

1.35 

1.35 

1.3 

1.3 

1.45 

1.4 

1.35 

1.35 

1.35 

3.1 

2.95 

2.9 

2.86 

2.8 

2.75 

2.65 

2.6 

2.5 

2.5 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.2 

1.2 

1.15 

0.95 
.95 
.95 
.95 
.95 
.95 
.96 
.9 
.85 

23 

24 

25                 

20          

27 

28 

29 

30 

31 

Note.— River  gorged  with  Ico  December  14-31. 

Station  rating  table  for  South  Fork  of  Snake  River  near  Lyon,  Idaho,  from  March  15 

December  13,  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge . 
Second-feet. 

Feet. 

Second-feet.l 

Feet. 

Second-feet. 

Feet. 

0.50 

1,800 

1.70 

3,320 

2.90 

5,760 

4.00 

8,760 

0.60 

1,900 

1.80 

3,496 

3.00 

6,980 

4.20 

9,420 

0.70 

2,005 

1.90 

3,680 

3.10 

6,220 

4.40 

10,160 

0.80 

2,115 

2.00 

3,870 

3.20 

6,470 

4.60 

10,920 

0.90 

2,225    ' 

2.10 

4,066 

3.30 

6,730 

4.80 

11,710 

1.00 

2,340 

2.20 

4,265 

3.40 

7,000 

5.00 

12,520 

l.IO 

2,460    ' 

2.30 

4,466 

3.60 

7,280 

6.20 

13,370 

1.20 

2,585 

2.40 

4,670 

3.60 

7,660 

6.40 

14,290 

1.30 

2,716 

2.50 

4,880 

3.70 

7,850 

6.60 

15,270 

1.40 

2,855 

2.60 

6,090 

3.80 

8,160 

6.80 

16,280 

1.50 

3,000 

2.70 

6,310 

3.90 

8,450 

6.00 

17,320    J 

1.60 

3,155 

2.80 

5,530 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  measure- 
ments made  during  1903-1005.    It  is  well  defined. 

Estimated  monthly  dittcfuirge  of  South  Fork  Snake  River  near  Lyon,  Idaho,  for  1906. 
[Drainage  area,  5,480  square  miles.] 


Month. 


March  16-31.... 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-13. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


The  period . 


2,928 
5,530 
11,310 
17,850 
11,610 
4,880 
3,320 
3,000 
2,622 
2,225 


2,716 
2,715 
5,090 
11,310 
4,880 
3,320 
2,650 
2,622 
2,170 
1,800 


I 


2,831 
3,821 
7,124 
14,220 
7,676 
3,848 
2,900 
2,681 
2,354 
2,058 


Total  in 
acre-feet. 


05,460 
227,400 
438,000 
846,200 
471,900 
236,600 
172,600 
164,800 
140,100 

53,070 


Run-off. 


0.617 
.807 
1.30 
2.50 
1.40 
.702 
.629 
.489 
.430 
.376 


0.327 
.778 
1.60 
2.89 
1.61 
.809 
.590 
.564 
.480 
.182 


IRR  178—06- 


Digitized  by 


Google 


106 


STREAM    MEA8UBEMENT8   IN    1906,   PART    XIV. 


BLACKFOOT  RIVER  NEAR  PRESTO,  IDAHO. 

Thb  station  was  established  April  17,  1908,  by  N.  S.  Dib.  It  is  located  on  the  randi  of 
James  Just,  2  miles  west  of  Presto  and  about  15  miles  from  BlackfcM>t»  Idaho. 

The  current  is  sluggish.  The  banks  are  high  and  wooded  and  will  not  overflow.  The 
bed  of  the  stream  is  composed  of  gravel  and  is  free  from  vegetation  and  perman^t. 

Discharge  measurements  are  made  from  a  cable  and  car  located  about  one-fourth  mile 
below  the  gage.  The  initial  point  for  soundings  is  a  tag  marked  "I.  P."  fastened  to  the 
inner  face  of  the  cable  support  on  the  west  bank. 

The  gage  is  an  inclined  staff.  During  1905  the  gage  was  read  once  each  day  by  J&m» 
Just.  The  bench  mark  is  a  copper  plug  set  in  the  comer  stone  of  Mr.  Just's  brick  house; 
elevation,  12.18  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Ptp^ 
of  the  United  States  Oeological  Survey: 

Description:  100,  p  447;  135.  p  186. 
Discharge:  100,  p  447;  135,  p  186. 
Gage  heights:  100,  p  448;  135,  p  187. 

Discharge  measurements  ofBlackfoot  River  near  Presto,  Idaho,  in  1905. 


Date. 

Hydrographer. 

Width     ^"*  ^^  1     ^e&n 
»iain.   section,  .velocity. 

Ga^ 
height. 

Fe^t. 
2.20 
1.50 
1.00 
.30 
i 

Dis- 
cbar?r 

April  16 

May  19 

June  8 

E.  C.  Lu  Rue 

1  Square 
Feet.  I     feet. 

54  197 

55  170 

52  145 

53  1           105 

Feet  per 
second. 

2.23 

1.63 

1.41 

.90 

Secwd- 
fed. 

& 

do 

277 

do 

26 

July  9 

...do.           . 

» 

• 

Daily  gage  height,  in  feet,  of  Blaekfoot  River  near  Presto,  Idaho,  for  1905. 


Day. 


Mar. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


Apr. 


0.9 


1.4 

1.4 

1.45 

1.6 

1.6 

1.7 

1.85 

2.1 

2.25 

2.2 

2.2 

2.1 

2.0 

2.1 

2.1 

2.15 

2.25 

2.2 

2.3 

2.3 

2.4 

2.5 

2.5 

2.4 


May. 

Juno. 

2.1 

1.2 

2.1 

1.2 

2.35 

1.15 

2.5 

1.15 

2.85 

1.1 

2.9 

1.1 

2.8 

1.0 

2.55 

1.0 

2.25 

1.0 

2.1 

.9 

2.15 

.9 

2.1 

.9 

2.05 

1.0 

2.0 

1.0 

1.9 

1.0 

1.7 

1.0 

1.65 

.9 

1.45 

.8 

1.5 

.8 

1.5 

.8 

1.5 

.8 

1.5 

.8 

1.5 

.8 

1.45 

.8 

July. 

Aug. 

0.5 

0.1 

.1 

.1 

.05 

.05 

.35 

.05 

.35 

.1 

.3 

.1 

.3 

.1 

.3 

.1 

.3 

.15 

.3 

.15 

.25 

.15 

.25 

.15 

.25 

.15 

.25 

.15 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.3 

.2 

.3 

.2 

.2 

.25 

.2 

2.65 

Sept.       Oct.        Nov.       »« 


0.25 
.25 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.25 
.25 
.25, 
.26  I 
.3    I 
.3    I 


a&5 

'     a7  i 

.6 

1      •'  1 

.6 

1        .65  1 

.5 

.65  1 

.5 

.6    ' 

.55 

-    1 

.6 

.7 

.6 

.7 

.5 

.7 

.6 

.6 

.6 

.6    1 

.73 

.6 

.5    1 

.6 

.5    1 

.6 

.6    1 

.55 

.6    1 

.6 

.65  1 

.6 

.7    ' 

.6 

•r  1 

.65 

.7    1 

.65 

.7    1 

.65 

.6    1 

.65 

.7    1 

.7 

.75  1 

.7 

.75  1 
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Daily  gage  height ^  in  feet,  of  Blackfoot  River  near  PreMo,  Idaho ,  for  1905 — Continued. 


Day. 


25 
26 
27 
28 
29 
30 
31 


Mar.       Apr.    |   May.      June. 


1.4 

1.55; 

1.7 

1.7 

1.7    I 

1.75 

1.6 


2.4 
2.4 
2.4 
2.4 
2.4 
2.25 


1.45 

1.4     I 

1.4 

1.3  I 
1.3  ! 
1.3  I 
1.25 


0.7 
.7 
.65 
.65 
.65 
.65 


Note.— No  ice  record. 


July. 

Aug. 
1.3 

Sept. 

Oct. 

Nov. 
0.8 

Dec. 

0.2 

0.3 

a7 

1.0 

.2 

.5 

.35 

.8 

1.0 

.2 

.4 

.35 

.7 

1.1 

.2 

.3 

.4 

.7 

1.0 

.2 

.3 

.5 

.6 

1.0 

.15 

.3 

.5 

.6 

1.0 

.15 

.25 

l.l 

Station  rating  table  for  Blackfoot  River  near  Presto ,  Idaho,  from  January  1,  lOO^t  to  December 

31,  1905. 


tJagc 
height. 

Feet. 

Disfharge. 
Second-feet. 

0.00 

59 

.10 

70 

.20 

82 

.30 

94    1 

.40 

107    1| 

.50 

121      i 

1          .60 

135 

.70 

150 

,          .80 

166     j 

.90 

182 

1.00 

199 

1.10 

216 

1.20 

233 

1.30 

251 

Gage 
height. 

Discharge. 

1     Gaee 
height. 

i     Feet. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

2.80 

577 

4-40 

1,166 

2.90 

606 

4.60 

1,240 

3.00 

636 

4.80 

1,340 

3.10 

668 

1        ^00 

1,440 

3.20 

701 

5.20 

1,540 

3.30 

735 

5.40 

1,640 

a40 

770 

5.60 

1,760 

3.50 

805 

6.80 

1,880 

3.60 

840 

6.00 

2,000 

3.70 

876 

&20 

2,120 

3.80 

915 

1        6.40 

2,240 

3.90 

955 

6.60 

2,380 

4.00 

995 

6.80 

2,630 

4.20 

1,075 

7.00 

2,660 

The  above  table  is  applicable  only  for  op<'n-ehannpl  conditions.    It  is  based  on  discharge  measure- 
ments made  during  1904^5.    It  is  woll  defined  U'twoen  gage  heights  0.3  foot  and  2.7  feet. 

Estimated  monthly  discfiarge  of  Blackfoot  River  near  Presto,  Idaho,  for  1904  and  1905. 
[Drainage  areu,  1,016  square  miles.] 


Month 


1904. 


June 

July 

August 

September 

October 

November 

December  1-10  . 


Dlschargi*  in  second-feet. 


Maximum.    Minimum. 


975 

216  I 
182  , 
216  1 
269 
269  I 


The  period. 


233 

150 
150 
182 
216 
216 
216 


Mean. 


536 
179 
161 
198 
251 
230 
238 


Total  in 
acre-feet. 


31,890 
11,010 

9,900 
11,780 
15,430 
13,680 

4,721 


Run-off. 


Second-feet 

r  sou 

mile. 


p<?r  square 
uiu 


0.528 
.176 
.158 
.195 
.247 
.226 
.234 


98,410 


Depth  in 
inches. 


0.580 
.203 
.182 
.218 
.285 
.252 
.087 
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Estimated  monthly  discharge  of  Blackfoot  River  near  Presto,  Idaho,  for  1904  and  190$— 

Continued. 


Uontfa. 


March  5-31 . 

April 

May 

June 

July.. 

August 

SepU»inber. 

Octol»er 

November. 
December.. 


Di«ebarKO  in  seoood-laet. 


UAximuro.  Mininuun.     Ifean 


006 

233 
121 

536 
121 
150 
166 
216 


The  period . 


IfiS 
209 

242 
142 
76 
64 
82 
121 
121 
107 


2S6 
412 
368 
183 

91.2 
100 

89.0 
138 
145 
177 


Total  in 
acre-feet. 


Run-off. 


Second-feet 
per  squam 


'  squj 
Enile. 


13J10 
24,520 
22,630 

10,  sea 

5,00» 
fi,14» 
5,299 
8,485 
8,e28 
10,880 


116,800 


0.252 

.mn 

.363 
.180 
.OSO 
.006 
.068 
.IX 

.174 


Depth  a 
inches. 


Note.— No  eatiuuit^  for  ice  period. 

BIG  LOST  RIVER  NEAR  MACKAY,  IDAHO. 

This  station  was  established  November  12,  1903,  by  Fred  Stockton.  It  is  located  3| 
miles  above  Mackay,  Idaho,  above  "The  Narrows." 

The  channel  of  the  stream  is  slightly  curved  both  above  and  below  the  station.  The 
south  bank  is  steep  and  high  and  does  not  overflow;  the  north  bank  slopes  gradually  aod 
will  overflow  during  high  water. 

Discharge  measurements  are  made  from  a  cable.  The  initial  point  for  soundings  is  a  lis 
tag  marked  "I.  P.'*  on  the  inside  face  of  cable  support  on  north  bank  of  stre-am. 

A  permanent  gage  was  set  November  3,  1904,  at  "The  Narrows,"  about  a  mile  below 
the  cable.  It  is  located  bac!k  of  Joseph  Cresto's  house  and  consists  of  a  post  set  veTticaliy 
and  securely  anchored.  During  1905  the  gage  was  read  once  each  day  by  Joseph  Cresto. 
The  bench  mark  is  a  United  States  Geological  Survey  iron  bench-mark  post  set  about  15 
feet  from  the  gage;  elevation,  9.83  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  447;  135,  pp  187-188. 
Discharge:  135,  p  188. 
Discharge,  monthly:  135,  p  189. 
Gage  heights:  100,  p  447;  135,  p  188. 
Rating  table:  135,  p  189. 

DMiarge  Tnecumremenis  of  Big  Lost  River  near  Mackay ^  Idaho,  in  1905. 


Date.                             Hydrographcr. 

^*<^^»^-'  s^'eJ'tion. 

Mean     !     Gage 
velocity,  j  height. 

Dis- 
charge. 

April  18.  .            E.  C.  La  Rue                             . .  . 

Feet. 
37 
37 
51 
44 
37 
38 

74 
72 
193 
151 
89 
•    93 

Feet  per 
second. 

1.84 

1.72 

5.12 

4.17 

1.76 

1.89 

FeeU 
2.50 
2.45 
5.15 
4.10 
2.65 

Second- 
feet. 
136 

May  15       L.  ..do 

124 

June  10 1 do 

987 

J  uly  1 1 1 do 

639 

8epteml)er  21 do 

lo6 

Novemljer  22 do 

2.80  1             176 

1 
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Daily  gage  height,  in  feet,  of  Big  Lost  River  near  Mackay,  Idaho ,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.7 

2.7 

2,7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2,6 

....... 



2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2,6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

2.6 

2.6 

2.6 

2.65 

2.55 

2.65 

2.65 

2.55 

2.65 

2.65 

2.55 

2.6 

2.5 

2,5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.5 

2.55 

2.65 

2.55 

2.65 

2.55 

2,65 

2.9 

3.1 

3.3 

3.9 

4.3 

4.5 

4.5 

4.8 

4.86 

4.6 

4.6 

5.0 

6.15 

4.8 

6.2 

5.36 

5.4 

6.2 

4.96 

4.96 

4.9 

4.6 

4.6 

4.5 

4.8 

6.0 

4.9 

4.75 

4.6 

4.6 

4.5 

4.4 

4.4 

4.5 
4.6 
4.4 
4.35 
4.3 
4.3 
4.3 
4.3 
4.25 
4.25 
4.1 
4.05 
4.0 
3.85 
3.7 
3.7 
3.6 
3.55 
3.5 
3.45 
3.4 
3.4 
3.45 
3.4 
3.4 
3.35 
3.3 
3.3 
3.3 
3.25 
|3.. 

3.15 

3.1 

3.1 

3.1 

3.05 

3.05 

3.05 

3.05 

3.05 

3.0 

3.0 

3.0 

2.95 

2.95 

2.9 

2.9 

2.9 

2,9 

2.9 

2.9 

2.9 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.75 

2.76 

2.75 

2.75 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2,7 

2.7 

2.7 

2,7 

2.66 

2.66 

2.66 

2.65 

2.66 

2.66 

2.66 

2.65 

2.65 

2.65 

2.66 

2.65 



2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.75 

2.75 

2.75 

2.76 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 

2.8 

2 

2.8 

3 

2.8 

4 

2.8 

5 

2.75 

6 

2.75 

7 

2.75 

8 

2.75 

9 

2.76 

10                    -  . 

2.75 

11 

2.75 

12 

2.75 

13 

2.76 

14 

2.75 

15 

2.75 

16 

2.76 

17 

2.75 

18 

2.76 

19      

2.75 

20 

2.76 

21 

2.75 

22 

2.76 

23           .     .   .   . 

2.75 

24 

2.75 

25 

2.7 

26 

2.7 

27 

2.7 

28 

2.7 

29 

2.7 

30 

2.7 

31             

2.7 

Note.— No  Ice  record. 

Station  rating  table  for  Big  Lost  River  near  Mackay,  Idaho,  from  January  1  to  December  Sl^ 

1906. 


Gaee 
height. 

Discharge. 
Second-feet. 

Gaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

2.50 

129 

3.30 

313 

4-10 

502 

4.80 

868 

2.00 

145 

3.40 

345 

4.20 

630 

4-90 

909 

2.70 

163 

3.50 

378 

4.30 

669 

5.00 

950 

2.80 

183 

3.00 

412 

4.40 

708 

5.10 

992 

2.90 

205 

3.70 

447 

4.50 

748 

5.20 

1,034 

3.00 

229 

3.80 

482 

4.60 

788 

5.30 

1,077 

a  10 

265 

3.90 

618 

4.70 

828 

5.40 

1,120 

a2o 

283 

4.00 

665 

The  above  table  ia  applicable  only  for  open-channel  conditions, 
ments  made  during  1904-6.    It  is  well  defined. 


It  is  based  on  discharge  measure- 
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Estimated  monthly  discharge  of  Big  Lost  River  near  Mackay,  Idaho,  for  1905. 

Discharge  in  second-feet. 


Month. 


Tot*lin 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December..... 

The  year 


BIG  IXXST  RIVER  NEAR  CHILLY,  IDAHO. 

This  station  was  established  April  25,  1904,  by  Fred  Stockton.  It  is  located  at  Frank 
Uehren's  ranch,  about  25  miles  upstream  from  Mackay,  7  miles  from  Chilly,  and  about  3 
miles  above  Kinickinick  Point.     This  ranch  is  the  last  one  on  the  east  bank. 

The  channel  is  straight  for  about  200  feet  above  and  250  feet  below  the  station.  Both 
banks  are  low  and  liable  to  overflow  during  high  water.  The  stream  has  but  one  channel 
during  all  stages. 

Discharge  measurements  are  made  from  a  cable  and  car  located  about  three-fourths  of 
a  mile  above  Mr.  Uehren's  house.  The  initial  point  for  soundings  is  a  tin  tag  marked  **  I.  P.'" 
on  the  face  of  the  cable  support  on  east  side. 

The  gage  is  a  vertical  staff  located  about  one-fourth  mile  from  the  ranch  house.  During 
1905  the -gage  was  read  once  each  day  by  Frank  Uehren  and  J.  S.  Fullmer.  The  bench 
mark  is  a  United  States  Geological  Survey  iron  bench-mark  post  about  10  feet  from  the 
gage;  elevation,  7.49  feet  above  the  datum  of  the  gage, 

A  description  of  this  station,  with  gage  heiglits,  discharge  data,  and  rating  table  is  con- 
tained in  Water-Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  190-192- 

Discharge  measurements  of  Big  Ijost  Rii^er  near  Chilly ^  Idaho ^  in  1905. 


Date. 


Uydrographor. 


I 

April  18 E.  C.  LaRup. 

May  16 do 

June  11 do , 

July  12 do 

8eptenil)or  22. do 

November  21  . .  | do 


Width. 

Area  of 
section. 

Feet. 

Square 
feet. 

81 

109 

82 

142 

84 

247 

83 

221 

82 

103 

81 

101 

Mean  Qage 

velocity,     hei^t. 


Dis- 
charge. 


Feet  per 


and. 

Feet. 

1.01 

1.57 

1.53 

2.10 

4.08 

4.25 

3.04 

aso 

.85 

1.45 

.87 

1.45 

Seeond- 
feet. 

110 

217 

1,007 

en 
ss 
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Daily  gage  height ,  in  feet ,  of  Big  Lost  River  near  Chilly  ^  Idaho  ^  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.3 

1.3 

1.4 

1.35 

1.3 

1.3 

1.4 

1.3 

1.3 

1.35 

1.5 

1.5 

1.5 

1.6 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.4 

1.4 

1.4 

1.4 

1.35 

1.5 

1.65 

1.8 

1.6 

1.6 

1.5 

1.5 

1.5 

1.6 

1.7 

1.5 

1.5 

1.4 

1.4 

1.4 

1.5 

1.3 

1.3 

1.3 



1.3 
1.3 
1.3 

* 

1.4 
1.5 
1.5 
1.4 
1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
l.ft 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

2.0 

2,0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

2.65 

2.95 

2.95 

3.1 

ao5 

2.75 

2.65 

2.5 

2.7 

2.85 

3.15 

3.45 

3.25 

3.4 

3.7 

4.55 

4.7 

4.5 

4.1 

4.5 

3.96 

4.0 

4.5 

4.6 

4.1 

4.2 

4.9 

4.9 

4.9 

4.75 

4.1 

3.9 

a8 

a45 

a5 

3.95 

4.15 

4.2 

a95 

3.7 

3.9 

3.9 

a6 
a7 
a7 

a  65 

a65 

a65 

a9 

a7 

a55 

a8 

a5 

a45 

a55 

a65 

a5 

a4 

ai 

ai 

ao 

ao 

2.7 

2.75 

2.8 

2.7 

2.75 

2.7 

2.6 

2.4 

2.5 

2.55 

2.5 

2.3 

2.3 

2.3 

2.3 

2.4 

2.4 

2.3 

2.4 

2.3 

2.3 

2.3 

2,2 

2.2 

2.15 

2.15 

2.06 

2.06 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.9 

1.9 

1.9 

1.9 

1.85 

1.8 

1.85 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.75 

1.75 

1.75 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

1,65 

1.65 

1.7 

1.7 

1.65 

1.65 

1.65 

1.65 

1.7 

1.7 

1.7 

1.7 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.7 

1.7 

1.65 

1.65 

1.65 

L65 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.5 

1.5 

1.6 

1.65 

1.65 

1.7 

1.8 

2.0 

1.9 

1.9 

1.9 

1.9 

1.45 

1.45 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

2 

1.5 

3 

1.7 

4 

1.5 

5 

1.5 

6 

1.4 

7             .  .  .  . 

1.4 

8 

1.35 

9 

1.3 

10 

1.3 

u      . 

1.3 

12 

1.3 

13 

1.3 

14      

1.3 

15  

1.35 

16 

1.35 

17 

1.3 

18 

1.35 

19      

1.36 

20 

1.4 

21 

1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.35 

1.35 

22 

1.35 

23 

1.3 

24 

1.3 

25 

1.35 

26 

1.35 

27                     .   . 

1.35 

28 

1.35 

29 

1.35 

30 

1.4 

31 

1.35 

Note.— No  ice  record. 
Station  rating  table  for  Big  Lost  River  near  Chilly,  Idaho,  from  January  1  to  December  SI,  1906. 


Gage 
height. 

I 
Discharge. 

Second-feet. 

Gaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second- feet. 

1.30 

65 

2.30 

267 

a20 

553 

4.10 

937 

1.40 

80 

2.40 

293 

aso 

501 

4.20 

985 

1.50 

96 

2.60 

320 

a40 

630 

4.30 

1,034 

1.60 

114 

2.60 

349 

a  50 

670 

4.40 

1,084 

1.70 

133 

2.70 

379 

a60 

712 

4.50 

1,135 

1.80 

153    ' 

2.80 

411 

a  70 

755 

4.60 

1,188 

1.90 

174 

2.90 

445 

a  80 

799 

4.70 

1,242 

2.00 

195 

aoo 

480 

a9o 

844 

4.80 

1,298 

2.10 

218 

a  10 

516 

4.00 

890 

4.90 

1.355 

2.20 

242 

The  above  table  Is  applicable  only  (or  open-channel  conditions.    It  is  based  on  six  discbarge  meas- 
urements made  during  1905  and  one  during  1904.    It  is  well  defined. 
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Etiimaled  monthly  discharge  of  Big  Lost  River  mew  Chilly ,  Idaho  ^  for  1905. 


Month. 


Diacbarge  in  second-feet. 


Maximum.    Minimum.      Mean. 


Total  In 
acre-foel. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


96 
153 

96 
174 
755 
1,355 
844 
293 
174 
133 
195 
133 


65 

65 

65 

80 

153 

650 

267 

153 

124 

96 

88 

65 


1,355 


65 


79.4 
92.1 
86.3 

127 

326 

973 

517 

211 

137 

116 

114 
75.6 


238 


4.*«a 

5,115 
5.30^ 
7.557 
20.040 
57.900 
31,790 
12.970 
8,152 
7.133 
6.783 
4.648 

172,300 


Note.— Missing  gage  heights  interpolated. 

BIG  WOOD  RIVER  NEAR  GIMLET,  IDAHO. 

This  station  was  established  by  Fred  Stockton  April  25,  1904,  and  was  discontinued  Mar 
31,  1905.  The  station  is  located  on  a  wagon  bridge  on  the  road  from  Hailey  to  Ketchum, 
near  Gin;let,  a  small  station  on  the  Oregon  Short  Line  Railroad,  about  6  miles  from  Haikv 
and  6  miles  from  Ketchum.  The  wagon  bridge  is  about  200  feet  below  the  railroad  bridge 
crossing  Big  Wood  River. 

The  channel  is  straight  for  250  feet  above  and  1,000  feet  below  the  bridge.  The  banks 
are  high  and  covered  with  brush  and  are  not  liable  to  overflow.  The  stream  has  but  one 
channel  in  either  high  or  low  water. 

Discharge  {Measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
a  tag  marked  '*  I.  P."  nailed  on  the  hand  rail  on  the  downstream  side  of  the  bridge. 

The  gage  is  a  staff,  spiked  against  a  timber  on  the  upstream  side  of  the  north  abutment 
to  the  wagon  bridge.  During  1905  the  gage  was  read  once  each  day  by  A.  C.  Comutodu 
The  bench  mark  is  a  United  States  Geological  Survey  iron  bench-mark  post  set  in  the  door- 
yard  of  the  first  ranch  house  above  Gimlet;  elevation,  5,544  feet  above  sea  level  and  15.09 
feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  heights  and  discharge  data,  is  contained  in  Waters 
Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  192-193. 

Discharge  measurements  of  Big  Wood  Rit^r  near  OimUty  Idaho^  in  1905. 


Date. 


Hydrograplier. 


April  22 E.  C.  LaRue  . 

May  22 do 


Wldtii. 

Area  of 
section. 

Mean    1 
veiocity. 

Feet. 
40 
40 

Square 
Jeet. 

165 

178 

Feet  per 
second. 

1.92 

2.84 

1 

Cage 
height 


Dis- 
charge. 


Sectmd- 
Feet.  feet. 

1.05  S17 

1.60  505 


Digitized  by 


Google 


SNAKE    RIVER    DRAINAGE    BASIN.  113 

Daily  gage  heigTUy  in  feet^  of  Big  Wood  Hirer  near  Gimlet ^  Idaho,  for  1906. 


Day.           Ja 

1. 

Feb. 

Mar. 

Apr. 

May. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1.            .  ...       0 

6 
6 
6 
6 
fi 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

0.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 

0.55 
.55 
.5 
.55 
.55 
.6 
.6 
.6 
.65 
.65 
.65 
.65 
.65 
.7 
.7 
.7 

0.6 
.65 
.7 
.7 
.8 
.05 
.05 
.95 
1.0 
1.0 
1.0 
1.0 
.95 
.95 
.95 
.95 

1.05 

1.05 

1.0 

1.0 

1.0 

1.0 

I.a5 

1.1 

1.1 

1.05 

1.05 

1.05 

1.05 

1.1 

1.2 

1.2 

17 

0.6 

0.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 

0.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.65 
.6 
.6 

0.9 
.9 
.9 
.95 
.95 

1.0 

1.0 

1.0 

1.0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.35 

2 

18 

1.5 

3 

19 

1.7 

4 

20  .   . 

1.8 

5 

21 

1.7 

6 

22 

1.6 

7 

23 

1.6 

8 

24 

1.65 

9 

25 

1.7 

10 

26 

1.8 

11 

27 

1.75 

12 

28  ...   . 

1.6 

13 

29 

1.7 

14 

30 

1.7 

15 

31 

1.75 

16 

Note.— No  ice  record. 

BIG  WOOD  RIVER  NEAR  SHOSHONE,  IDAHO. 

This  station  was  established  June  5, 1905,  by  E.  C.  La  Rue.  It  is  located  at  A.  D.  Silva's 
ranch,  1  mile  below  the  steel  wagon  bridge  and  7  miles  northwest  of  Shoshone,  Idaho,  the 
nearest  railway  point.  The  water  is  sluggish  during  low  stages,  but  rather  swift  during  high 
water.  Both  banks  are  high  and  not  liable  to  overflow.  Measurements  are  made  from  a 
boat,  held  by  a  cable.  The  initial  point  for  soundings  is  a  post  on  the  right  bank  which  is 
used  as  a  support  for  the  tag  wire.  The  gage  is  a  vertical  staff  on  the  right  bank,  100  yards 
below  the  cable.  During  1905  the  gage  was  read  onc^  each  day  by  A.  D.  Silva.  The 
bench  mark  is  a  standard  United  States  Geological  Survey  iron  post  set  about  3  feet  from 
the  southeast  comer  of  Mr.  Silva 's  house;  elevation,  13.12  feet  above  the  datum  of  the  gage. 

Daily  gage  height,  in  feet,  of  Big  Wood  River  near  Shoshone,  Idaho,  for  1905. 


Day. 

June. 

July. 

Day. 

June. 

3.55 

a  75 

3.7 

3.6 

3.75 

3.85 

3.8 

3.8 

July. 

2.85 

2.8 

2.8 

2.75 

2.7 

2.65 

2.6 

2.55 

Day. 

Junp. 

July. 

2.6 
2.5 
2.4 
2.35 
2.2 
2.2 
2. 15 
2.1 

Day. 

June. 

July. 

1 

2.75 

2.75 

2.75 

2.75 

2.7 

2.7 

2.6 

2.5 

9     

17 

3.7 
3.75 
3.5.5 
3.3 
3.1 
2.95 
2. 05 
3.0 

25 

3.0 

2.95 

2.9 

2.9 

2.9 

2.85 

2.0 

2 

10 

18 

19 

26 

1.95 

3 

11 

27 

1.9 

4 

12 

20 

28 

(") 

5 

3.75 
3,9 
3.7 
3.5 

13 

21 

29 

6 

14 

22 

30 

7 

15 

23 

24 

8 

16 

LIT- 

o] 
rLE  WOO 

aiver  dry  remainder  of  year. 
D  RIVKU  NEAR  CAllE^ 

%  ID. 

\HO. 

This  station  was  established  April  28,  1904,  by  William  G.  Davies,  and  was  discontinued 
May  31,  1905.  The  station  is  located  7  miles  upstream  from  Carey  on  the  Carey-Muldoon 
road,  about  one-half  mile  above  the  dam  at  the  head  of  the  east  and  west  side  canals,  and 
above  the  slough  or  delta  section  of  the  river.  It  is  15  miles  from  Picabo,  the  nearest  rail- 
road point. 

The  channel  is  straight  both  above  and  l)elow  the  station.     The  banks  are  high  and  clean, 
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and  not  liable  to  overflow.    The  stream  has  one  channel  at  both  high  and  low  water  and  ht 
bed  is  smooth  and  clean. 

Dischai^  measurements  are  made  from  a  cable  and  car.    The  initial  point  for  soundings 
is  a  tin  tag  marked  ''I.  P."  on  an  iron  anchor  set  in  a  rock  on  the  west  bank. 

The  gage  is  a  vertical  staff  bolted  to  a  lava  wall  on  the  east  bank  of  the  river.  Durii^ 
1905  the  gage  was  read  once  each  day  by  Mrs.  F.  M.  Ford.  The  bench  mark  is  a  United 
States  Geological  Survey  aluminum  bench  mark  tablet  set  3  feet  from  the  gage  in  solid  kva 
elevation,  6.00  feet  above  the  datum  of  the  gage. 

A  description  of  thb  station  and  gage  height  and  discharge  data  are  contained  in  Water 
Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  193-195. 

Discharge  measuremenis  of  Little  Wood  River  near  Carey,  Idaho,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

hel3t. 

Dis- 
1  chArfs. 

April  23. 

May  23 

E.  C.  La  Rue 

Feet. 
30 
42 

Square- 
yeet, 
91 
100 

Feet  per 
8eamd. 

1.53 

1.84 

Second- 
Feet,          feet. 

1.42                 1J9 

do 

1.65 

IM 

Daily  gage 

height,  in  feet,  of  Little  Wood  River  near 

Carey,  Idaho,  for  1905. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M»y 

J 

1.0 
1.0 
1.0 
1.1 
1.1 
1  1 

1.0 
1.1 

1.1 
1.1 
1.1 

1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.2 

1.8 
1.7 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.2 
1.2 
1.2 
1.2 

1.1 
1.1 
1.1 
1.1 
1.2 
1.3 
1.6 
1.4 
1.3 
1.2 
1.2 
1.2 
1.1 
1.1 
1.2 
1.2 

1.4 
1.5 
1.7 
1.6 
1.6 
1.6 
1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.4 
1.4 

17 

1.8 
1.6 
1.6 
1.6 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.9 

1.3 

1.4 
1.4 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
L7 
1.7 
1.8 

1.1 
1.0 
LI 

LI 
LI 
L2 
L2 
LI 
L4 
1.4 
L4 
L4 
1.4 
L5 
1.5 
1.5 
L4 

1.3 

2 

18 

1.4 

3 

19 

1.6 

4 

20 

1.6 

5. 

21 

1.7 

0 

22 

7. 

1.1 

23 

J   ; 

8 

1.0 
1.0 
1.0 
1.0 
1.6 
1.6 
1.7 
1.7 
1.8 

24 

1.6 

9..              .   . 

25 

LS 

10 

26 

1.5 

11 

27 

1.6 

12 

28 

1.7 

13 

29 

1.7 

14 

30 

L7 

15 

31 

1.7 

16 

1 

SUCCOR  CREEK  NEAR  HOMEDAL.E,  IDAHO. 

This  station  was  established  March  19, 1903,  by  N.  S.  Dik.  It  was  originaUy  located  at 
a  small  truss  bridge  built  to  carry  a  flume,  about  one-half  mile  above  the  mouth  of  the  river. 
The  station  was  moved  January  31,  1905,  about  half  a  mile  upstream  to  a  location  1  mile 
west  of  Homedale  and  about  17  miles  from  Caldwell,  the  nearest  railroad  station.  It  is  n^r 
the  Caldwell-Jordan  Valley  stage  road,  1  mile  west  of  Mussel's  ferry  on  Snake  River,  one- 
fourth  mile  below  the  head  of  the  lowest  ditch  on  Succor  Creek,  and  about  three-fourths  of 
a  mile  above  the  mouth  of  the  creek. 

The  river  channel  is  straight  for  about  200  feet  above  and  below  the  station.  The  bed 
of  the  .stream  is  gravelly  and  has  one  channel  at  all  stages.  The  right  bank  is  low.  slopes 
uniformly,  and  may  overflow  during  high  water.  The  left  bank  is  high  and  not  liable  to 
overflow. 

Discharge  measurements  arc  made  from  a  cable  and  car.  The  initial  point  for  soundings 
is  the  inside  face  of  the  cable  support  on  the  left  bank  of  the  stream. 

The  gage  Ls  an  inclined  staff  on  the  left  bank  of  the  stream,  about  one-third  mile  above 
the  house  of  Mrs.  Minnie  Tracy,  who  during  1905  read  the  gage  once  each  day.    The  bench 
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mark  is  a  United  States  Geological  Survey  iron  bench-mark  post,  10  feet  back  from  the  gage; 
elevation,  9.88  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the.  United  States  Geological  Survey: 

Description:  100,  p  440;  135,  pp  195-196. 
Discharge:  100,  p  440;  135,  p  196. 
Discharge,  monthly:  100,  p  441. 
Oage  heights:  100,  p  440;  135,  p  196. 
Rating  table:  100,  p  441. 

Discharge  meamwemenis  of  Succor  Creek  near  HomeddU,  Idaho,  in  1906. 


Date. 

Hydrographer. 

Width 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

February  1 

February  24... 

Aprill 

April  28 

June3 

W.  C.  Davies 

Feet. 
24 
34 
32 
27 
4 

Square- 
feet. 

17 

36 

24 

17 

1.2 

Feet  per 
second. 

1.19 

3.00 

2.17 

1.24 

1.10 

Feet. 
2.49 
3.20 
2.90 
2.65 
2.25 

Second- 
feet. 

20 

J.  B.  Bond 

106 

La  Rue  and  Bond 

52 

E.G.  La  Rue 

21 

do 

1.4 

Daily 

gage  height,  in  feet,  of  Sua 
Day. 

zcor  Cre 
Jan. 

ek  near 
Feb. 

Homedale,  Idaho,  for  1905. 

Mar. 

2.7 

2.7 

2.75 

2.7 

2.7 

2.7 

2.65 

2.6 

2.6 

2.6 

2.65 

2.65 

2.6 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.75 

2.7 

2.7 

2.65 

2.55 

2.65 

2.65 

3.4 

3.0 

3.2 

3.6 

3.25 

Apr. 

May. 

June. 

Dec. 

1 

3.65 

3.55 

3.5 

3.5 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

(«) 

2.5 

2.3 

2.3 

2.4 

2.45 

2.3 

2.4 

2.35 

2.25 

2.4 

2.2 

2.4 

2.4 

2.4 

2.5 

2.45 

2.5 

2.2 

2.2 

2.45 

3.45 

3.0 

3.2 

3.1 

3.0 

3.0 

2.8 

2.75 

3.1 

3.3 

3.4 

3.2 

3.1 

3.0 

2.95 

2.9 

2.85 

2.95 

2.95 

2.75 

2.7 

2.65 

2.7 

2.45 

2.45 

2.4 

2.4 

2.6 

2.65 

2.7 

2.6 

2.6 

2.7 

2.6 

2.6 

2.6 

2.4 

2.3 

2.3 

2.2 

2.25 

2.35 

2.35 

2.35 

2.25 

2.25 

2.2 

2.2 

2.1 

2.25 

2.15 

2.1 

2.1 

3.1 

1.9 

1.95 

2.0 

1.95 

1.9 

1.9 

1.9 

1.95 

1.95 

7.30 

2.85 

2.6 

2.6 

2.5 

2.5 

2.45 

2.35 

2.2 

2.4 

2.9 

2.6 

2.7 

3.75 

2.8 

2.7 

2.7 

6.85 

2.5 

2.5 

2.3 

2.3 

2.2 

2.2 

2.15 

2.15 

2.1 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

2 

1.9 

3 

1.9 

4 

1.95 

5 

1.95 

6 

1.95 

7 

1.95 

8 

1.95 

9 

1.95 

10 

1.95 

11                                                 

1.95 

12 

1.95 

13 

1.95 

14 

1.9 

15.                .       .                .     

1.9 

16 

1.9 

17 

1.9 

18 

1.95 

19                        

1.95 

20 

1.95 

21..: 1..;;;:: 

1.95 

22 ' 

1.95 

23                            t 

1.95 

24  1 

1.95 

25 

1.95 

26 1 

1.95 

27 

1.95 

28 

1.95 

29 

1.95 

30 

1.95 

31                    

1.95 

_ 

Note. 


a  Gage  washed  out. 
-Creek  dry  July  1  to  November  30. 
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Estimated  monthly  discharge  of  Succor  CreeJe  near  Homedale,  Idaho,  for  1905. 


Month. 


January  1-14. 

February 

March 

April 

May 

June 

July 

August 

September... 

October 

Novcmlwr 

December 


The  period . 


Discharge  in  second-feet. 


Maxunum.    MlQiiuum.      Mean. 


203 

154 

189 

143 

2.500 

2,050 


1&4 

1 

22 

3 


161 
29. 
47. 
46. 

86. 
86. 


Total  in 
acre-feet. 


4,470 
1.622 

J,  880 

J.  755 

.%306 

►,159 

0 

0 

0 

0 

0 

17 


23,220 


Note.— These  estimates  are  based  on  five  discharge  measurements  and  slope  measurements  and 
are  only  approximate. 

OTVTITEE  RIVER  NEAR  OWVHICE,  OREG. 

This  station  was  established  August  27,  1903,  by  John  H.  Lewis.  It  is  located  at  the 
county  bridge  IJ  mile«  from  Owyhee,  Oreg.  Owyhee  ditch  takes  water  from  the  river 
about  6  miles  above. 

The  channel  is  straight  for  200  feet  above  and  400  feet  below  the  station.  The  current  is 
sluggish  at  low  water.  The  right  bank  is  high  and  rocky  and  will  not  overflow.  The  left 
bank  will  overflow  only  at  extreme  high  water.  The  bed  of  the  stream  is  composed  of 
sand  and  gravel  and  is  liable  to  shift  during  freshets.  There  are  two  channels  at  low 
water  and  one  at  high  water. 

Discharge  measurements  are  made  from  the  bridge  at  ordinary  stages  and  by  wading 
above  the  bridge  at  extreme  low  water.  The  initial  point  for  soundings  is  the  center  of 
the  upstream  caisson  of  the  left  abutment. 

A  standard  chain  gage  is  attached  to  the  upstream  side  of  the  bridge,  near  the  center 
of  the  left  span;  length  of  the  chain,  26.40  feet.  During  1905  the  gage  was  read  once 
each  day  by  D.  T.  Rigsby  and  Gilder  Watson.  The  bench  mark  is  the  top  of  the  steel 
caisson  at  its  outer  edge  directly  above  the  old  gage;  elevation,  18.60  feet  above  the  gage 
datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull=Bulletin;  WS=Wat^i^ 
Supply  Paper): 

Description:  Bull  131,  pp  06-67;  WS  100,  pp  445-446;  ia5,  pp  196-197. 

Discharge:  WS  100.  p  446;  135,  p  197. 

Discharge,  monthly:  WS  135,  p  199. 

Discharge,  flood:  Ann  11,  part  2,  p  86. 

Gage  heights:  Bull  131,  p  07;  WS  100,  p  440;  WS  135,  p  197-198. 

Rating  table:  Bull  131,  p  07;  WS  135,  p  198. 
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Discharge  measurements  cf  Owyhee  River  near  Owyhee,  Oreg.,  in  1906. 


Date. 


January  26 

March  6 

March  13...'... 

March  25 

April  14 

May  12 

June  6 

June  20 

Julys 

July  17a 

August  15  a 

September  12  a. 
October  13  a . . 
November  9 . . 
December  28.. 


Hydrographer. 


Smith  and  Johnson. 
Smith  and  Griffin... 

P.  H.  Johnson 

Johnson  and  Smith . 
SmithandOriffln... 

Qriffln  and  Hall 

E.N.Smith 

do 

do 

Yates  and  Smith. . . 

E.N.Smith 

W.  C.  Sawyer 

Sawyer  and  Hall 

R.S.Hall 

do 


Width. 


Feet. 

287 

286 

284 

287 

289 

284 

286 

138 

128 

27 

27 

33 

44 

130 

130 


Area  of 
section. 


Square 
feet. 

547 

504 

578 

628 

629 

567 

566 

310 

235 

20 

17.2 

11.8 

21 
250 
244 


Mean 
velocity. 

Oace 
height. 

Dis- 
charge. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

1.30 

3.50 

709 

1.45 

3.69 

862 

1.76 

3.90 

1,010 

1.64 

3.88 

1,033 

1.54 

190 

966 

1.54 

3.70 

874 

1.26 

a55 

710 

1.17 

a  01 

362 

.44 

2.38 

104 

.80 

1.93 

16 

.43 

1.80 

7.4 

.79 

1.90 

8.8 

1.17 

2.03 

.       25 

.53 

2.52 

131 

.87 

ao5 

212 

a  Wading  4  mile  above  bridge. 
Daily  gage  height,  in  feet,  of  Owyhee  River  near  Owyhee,  Oreg.,  for  1906. 


Day. 


7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29. 
30. 
31. 


a2 

3.0 

2.9 

2.8 

2.75 

2.8 

ao 

2.9 

2.95 

2.9 

ao 

2.9 

ao 

2.9 

ai 
a2 

4.9 

4.7 
4.6 
4.0 

a5 
a3 
a6 

5.0 
4.2 

a  6 

as 

a45 

a5 

a4 

a3 


ai 

a  15 

ai 

a  15 

ai 

ai 

ao5 

ai 

ao5 

2.6 
2.6 

ao5 
a2 
a35 
a2 
ao 

2.9 

a2 

a  15 

ao 

a2 

a6 

a65 

4.9 
4.5 

a9 

4.0 

as 


Mar. 

Apr. 

May. 
4.3 

a  75 

4.0 

as 

4.1 

4.25 

a7 

4.0 

4.2 

a65 

4.9 

4.05 

a6 

as 

4.05 

a  6 

4.1 

4.1 

as 

a4.15 

4.05 

a9 

4.0 

4.0 

a95 

a9 

4.05 

4.0 

a9 

a9 

a95 

ass 

as 

a9 

a9 

a7 

a95 

4.0 

a7 

4.0 

a9 

as 

4.1 

as 

a85 

4.0 

as 

a9 

4.1 

as 

a9 

a4.0 

a  75 

as5 

a2 

a7 

as 

as 

a7 

ass 

a  6 

as 

a5 

a95 

a6 

4.3 

*4.1 

4.7 

ao 

4.0 

a7 

ft4.5 

a6 

4.3 

a55 

4.3 

a9 

4.35 

4.15 

4.4 

4.1 

ass 

a25 

a2 

a  IS 

ai 

aos 

ao 

2.96 

2.9 

2. 85 

2.79 

2.75 

2.75 

2.6 

2.55 

2.55 

2.55 


2.45 

2.4 

2.38 

2.35 

2.25 

2.25 

2.0 

2.05 

2.06 

2.0 

1.96 

1.95 

1.96 

1.95 

1.9 

1.9 

b2.l5 
1.9 
1.9 
l.SS 
l.SS 
1.85 
l.SS 
1.85 
1.85 
1.84 
1.83 
1.82 
1.82 

ft2.45 
1.87 


1.8 

l.S 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.82 

1.82 

1.83 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.85 

1.85 


1.85 

1.85 

1.88 

1.85 

1.85 

1.85 

l.SS 

1.85 

1.85 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.96 

2.0 

1.95 

1.9 

1.95 

1.9 

1.9 

1.95 


1.9 
2.0 
2.0 
1.9 
2.0 
2.0 
2.0 
1.96 
1.95 
2.0 
2.06 
2.05 
2.03 
2.03 
2.03 
2.05 
2.05 
2.06 
2.06 
2.06 
2.06 
2.1 
2.1 
2.1 
2.12 
2.10 
2.15 
2.16 
2.15 
e2.3 
2.3 


2.3 
2.3 
2.31 
2.31 
2.31 
•^2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.52 
2.52 
2.6 
2.6 
2.61 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.62 
2.62 
2.62 
2.62 
2.62 

ao 


Note.— No  ice  record. 


a  Water  turned  into  Owyh^  ditch. 

f>  Water  turned  from  Owyhee  ditch  into  river. 

c  Part  of  water  turned  from  Owyhee  ditch  into  river. 


2.78 

2.78 

2.7 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.75 

2.78 

2.98 

2.98 

2.98 

2.88 

2.95 

2.65 

2.68 

2.68 

2.78 

2.88 

2.98 

2.98 

aos 
aos 
aos 
aos 
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Station  rating  table  for  Owyhee  River  near  Owyhee  fOreg.y  from  January  1  to  December  Sl^  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

DiBcbaige. 

Gage 
hei^t. 

Dischargr. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feft. 

1.80 

4 

2.70 

208 

a50 

673 

4.30 

1.410 

1.90 

10    j 

2.80 

254 

aoo 

748 

4.40 

l,S25    1 

2.00 

20 

2.90 

304 

170 

826 

4.50 

1,650 

2.10 

38 

3.00 

358 

3.80 

910    ! 

4.60 

1,780 

2.20 

58 

3.10 

414 

3.90 

1,000 

4.70 

1,920 

2.30 

80 

3.20 

473 

4.00 

1,005 

4.80 

2,070 

2.40 

104 

3.30 

535 

4.10 

1,105    1 

4.90 

2,220 

2.50 

132 

3.40 

602 

4.20 

1,300    1 

5.00 

2,380 

2.60 

168 

1 

1 

1 

The  above  table  is  applicable  only  for  open-chaimel  conditions.    It  is  based  on  15  discliarge  measure- 
ments made  during  1906  and  one  during  1904.    It  is  well  defined  throughout. 

Estimated  monthly  discharge  of  Owyhee  River  near  Owyhee ^  Oreg.yfor  1905. 
[Drainage  area,  9,875  square  miles.] 


Month. 


Discharge  in  second-feet. 
Maximum. 


Minimum. 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet  rw^ti,  in 
per  square '^JSii"' 


January  a, . . 
February  « . 

March 

April 

May  1-20.... 
June  14-30.. 

July 

August 

September. . 

October 

Noveml)er. . 
December  a. 


2,380 

2,200 

1,248 

2,220 

1,410 

568 

118 

10 

20 

80 

358 


231 

168 

473 

826 

826 

150 

5 

4 

7 

10 
80 
161 


707 
600 
941 
1,173 
1,059 
317 
31.9 
5.7 
10.8 
31.4 
151 
263 


43, 
33, 
57, 

42, 

10, 
1, 


a072 
.061 
.095 
.119 
.107 
.032 
.0032 
.00058 
.0011 
.0032 

-.015 
.027 


The  jwriod . 


287,200 


aoss 

.064 

.110 

.133 

.080 

.(QO 

.0037 

.0006? 

.0013 

.00S7 

.017 

.031 


o  Estimates  may  bo  somewhat  large  on  account  of  possible  ice  condition. 

NoTE.~To  obtain  the  total  discharge  of  Owyhee  River  the  monthly  estimates  of  Owyhee  ditch 
should  be  added.     See  p.  120. 

DITCHES  IN  OWYHEE  RIVER  VAL,L.EY,  OREGON. 
OWYHEE  DITCH  ITBAR  OWYHEE,  OREO. 

This  ditch  diverts  water  from  the  left  bank  of  Owyhee  River,  about  6  miles  above 
Owyhee  Bridge,  which  is  used  for  a  river  gaging  station. 

The  measurements  were  made  just  above  Wilson's  ranch,  about  2  miles  below  the  liead 
of  the  ditch. 

There  are  five  wasteways  on  the  ditch — the  Fletcher,  half  a  mile  below  the  station ;  Cow 
Hollow,  Lockett  Gulch,  Emerson,  and  one  near  the  end  of  the  ditch.  The  first  two  are 
above  the  river  gaging  station. 
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DatP. 

Hydrographer. 

Width. 

Area  of 
section. 

Square 

Mean 
velocity. 

Fret  per 
second. 

Gage 
height. 

Dis- 
charge. 

1904. 
June  18 

Sawyer  and  Torkelson 

Feet. 

Feet. 

Second- 
feet. 
154 

July  1 

M.  W.  Torkclaon 

207 

July  13 

do 1 

178 

August  10 

September  2... 
September  12.. 
September  19 . . 

Torkelson  and  Smith 

142 

E.  N.  Smith 

1 

156 

do 

t 

111 

do 

1      . 

117 

October  12 

do 

1                  , 

41.9 

1906.  . 
March  24 

E.N.Smith 

9.4            0.64 
61. 5             2-42 

0.78 
2.95 
a  12 
a  17 

aoo 

2.60 
2.60 
2.53 
2.65 
2.88 
2.85 

6.0 

April  14 

do 

149 

May  12 

do 

27.3 
27.0 
27.5 
26.5 
26.5 
27.0 
26.5 
26.5 
28.5 

67.3 
66.9 

2.68 
2.75 

180 

J  une  5 . 

do 

184 

Julv  17 

do 

65.5  ;          2.39 
55.2             2.23 

157 

July  31 1 do 

123 

July  31 

August  15 

September  12 . . 
October  2 

W.  C.  Sawyer 

55.2 

54.8 

2.19 
2.06 

121 

E.  N.  Smith 

113 

W.  C.  Sawyer 

53.6            1.99 
60.  4            2. 12 
59. 4            2-26 

107 

Hawthorne  and  Oriffln 

128 

October  13    .  . 

Sawyer  and  Hall 

134 

o  No  gage  established  during  1904. 
Daily  gage  height,  in  feet ,  of  Owyhee  ditch  near  Owyhee,  Oreg.,  for  1906. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June 

July. 

Aug. 

Sept. 

1         r. 

2.5 

2.6 
2.65 
2.70 

17 

a5 

ao 

ao 
a  3 

2.6 
2.6 
2.6 

2 

a4 

a4 

2.6 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.6 
2.3 
2.5 
2.6 
2.5 
2.6 

18 

2.8 

3 

19 

a4 

4               .   . 

20 

ao 

2.9 

2.8 

2.7 

5           

a3 

a4 
a  4 
a4 
a  4 

21 

2.8 
2.8 

6 

22 

as 

2.6 

7 

a4 

23 

2.7 

8 

24          

a5 

2.6 

9 

a5 

25 

a4 
"aV 

2.7 

10 

26 

as 

2.8 

2.7 

2.7 

2.65 

2.5 

2.6 

2.6 

11 

ai 
a2 
a3 

a5 

a3 

27 

2.7 

12 

28 

13 

29 

as 

as 

2.55 

14 

ai 

30 

15 

a5 

31 

"i 

2.5 

16 

ao 
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Station  rating  table  for  Owyhee  ditch  near  Owyhee  ^  Oreg.,from  March  £4  '«  September  6,  190$. 


Second-feet 
4.5 
7 

10 

H 

18 

23 

28 


Tbe  above  table  is  applicable  only  for  open-ehannol  conditions.  It  is  based  on  seven  diwiuu^ 
measurements  made  during  1905.  It  is  well  deftnod  l»etwoen  gage  heights  2.5  feet  and  3  feet.  The 
table  has  been  extended  l>eyond  these  limits.  After  September  6  the  table  does  not  apply  on  acccont 
of  back  water  from  a  diversion  wing. 

Estimated  monthly  discharge  of  Owyhee  ditch  near  Owyhee,  Oreg.^for  1905. 


Month. 

Discharge  in  second-feet. 

To 
acp 

taltn 

Maximum. 

Minimum. 

Mean. 

e-f*»t. 

May  11-31 

200 
210 
190 
118 
1*27 

163 
136 
110 
94 
107 

194 
177 
162 
114 
114 

8,0» 

June.        .            

10,530 
7,010 

July  

August 

September 

$,7S3 

Discharge  measurements  ofu^steways  of  Owyhee  ditch  in  1905, 
FLETCHER  WASTEWAY  NEAR  OWYHEE,  OREG. 

Date. 

Hydrographer.     ^ 

Di« 
Seco 

rtiaTjSP. 

May  12 

October  13 

E.  N.  Smith 

nd-fett, 
2.0 

W.  C.  Sawyer 

(^  3 

COW  HOLLOW  WASTEWAY  N 
E.  N.  Smith 

EAR  OWYHEE,  OREG. 

May  12 

June  fi 

1 

L5 

do 

2.1 

October  2 

Hawthorne  and  Griffin 

5.1 

LOCKETTS  GULCH  WASTEWAY  NEAR  ARCADIA,  OREG. 

May  11 \ 

June  6 

E.  N.  Smith 

1.4 

do 

21.3 

Octoljer  3 

Hawthorne  and  Oriflftn 

14.6 

October  13 

Sawyer  and  Hall 

33.4 

EMERSON  WASTEWAY  NEAR  ARCADIA,  OREG. 

May  11 

E.  N.  Smith 

6.3 

June  20 

do 

417 

July  3 

....do...            .                      

2a3 

Octobers 

Hawthorne  and  Griffin 

4a7 

October  14 

Sawyer  and  Hall 

54.1 

November  10... 

R.  S.  Hall 

1&6 
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Discharge  ineamtrements  of  vxmtevxiys  of  Owyhee  ditch  in  1905 — Continued. 
WASTEWAY  NEAR  ONTARIO,  OREG. 


Date. 

Hydrographer. 

Discharge. 

Octolwr  14 

R.  8.  Hall 

Second-feet. 
1.8 

WILSON  OITOH  NEAK  OKTARIO,  OREO. 

This  ditch  diverts  water  from  the  left  bank  of  Snake  River  above  Nyssa  during  the 
spring.  ^Vll  the  water  during  the  latter  part  of  the  last  season  was  waste  and  seepage 
from  the  Owyhee  ditch. 

In  1904  measurements  were  made  at  Nyssa.  The  first  measurement  in  1905  was  made 
at  Nyssa,  the  last  three  1  mile  above  Ontario,  and  the  others  about  2  miles  above 
Ontario  at  Joseph  Morton's  ranch. 

Discharge  measurements  of  WHson  ditch  near  Ontario ^  Oreg.^  in  1904  <*^  1906. 


Date. 


1904. 

July  13 

August  10 

September  1.,. 

1905. 

May  11 

May  19 

June  7 

July  3 

August  1 

August  16 

September  13. . 
October  14.... 


Hydrographer. 


M.  W.  Torkelson 

Torkelson  and  Smith. 
E.  N.Smith 


E.  N.  Smith 

do 

do 

....do 

do 

....do 

W.  C.  Sawyer 

Sawyer  and  Hall. 


Discharge. 


Second-feet. 
20.2 
3.3 
4.0 

9.2 
9.0 
7.3 
&5 
0.9 
1.3 
2.3 
5.2 


BOI8E   Rn^ER  NKAR  HIGHLAN1>,  IDAHO. 

This  station  was  established  on  July  27, 1905,  by  E.  C.  La  Rue,  to  replace  the  Boise  sta- 
tion. A  temporary  station  was  maintained  at  Highland  from  March  23  to  July  27,  1905. 
The  permanent  station  is  located  2  miles  below  the  mouth  of  Moores  Creek,  3  miles  south- 
west of  Highland  post-office,  about  8  miles  above  the  old  Boise  station,  and  15  miles  east 
of  Boise,  the  nearest  railway  point. 

The  channel  is  straight  for  500  feet  above  the  cable  and  200  feet  below.  The  water  is 
rather  swift  during  all  stages.  The  right  bank  is  very  firm,  rather  steep,  and  not  liable  to 
overflow.  The  left  bank  is  composed  of  broken  lava  rock  and  is  rather  steep,  leading  to  a 
vertical  lava  cliff  30  feet  in  height.  The  bed  of  the  stream  is  very  firm,  as  it  is  composed 
of  broken  lava  rock  and  granite  bowlders. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  the  inner  face  of  the  right  cable  support. 

The  gage  is  an  inclined  staff  in  two  sections  on  the  right  bank,  200  feet  downstream  from 
the  cable  support.  During  1905  the  gage  was  read  once  each  day  by  Nettie  Smythe.  The 
bench  mark  is  a  United  States  Geological  Sur\'oy  aluminum  tablet  set  in  a  large  bowlder 
on  the  right  bank,  400  feet  below  the  cable  support ;  elevation,  25.44  feet  above  the  datum 
of  the  gage. 

IRR  178—06 9 
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DiKcluirge  nirafetirementM  of  Boise  River  near  Iligldand,  Idaho,  in  1905. 


I)MtO 


H  yiln»j;niphrr. 


I  Hue. 


Murt-h  ;«> K.  ('.  Li 

April  27 do 

May  I'.') 'io 

May  26 do 

July  19 ' tlo 

July  2K do 

AiigiJHt  19 do 

October  2......  .....do 

OetolttT  1*J '  (Irovcrand  La  Hue. 


I 


Width. 

An»u  of 
section. 

Frrt. 

Square 
feet. 

183 

726 

208 

1,110 

207 

852 

208 

853 

185 

408 

165 

261 

140 

192 

145 

216 

140 

196 

Mettn     I 

velocity. 

Feet  per  I 
second, 

2.50 

4.12 

3.79 

4.01 

2,40 

3.24 

3w28 

2.85 

a  52 


hei^t. 


Dis- 


Fret, 
4.30 
&61 
6.20 
6-35 

6  3.15 

ais 

3.31 


feet. 

Las 

4,» 

3,233 

3,ei 

m 
tm 
m 


n  Ctiigv  height  at  temporary  stAtion»3.30  on  July  28. 
f»  Ctiigv  hi'ight  at  temporary  station»2.95  on  August  19, 


Note.  -The  first  five  iiieasunnneiits  were  made  at  the  temporary  station  and  the  next  four  nudrftt 
the  pi'rmanent  stiition. 

Daily  gage  height,  in  feet,  of  Boise  River  near  Highland,  Idaho,  for  J 905. 


Day. 


Mar. 


1 ' 

2 \ 

3 ' 

4 I 

5 ' 

« I 

7 I 

8 : ' i 

9 1 

10 

11 

12 

13 I 

14 1 

15 i 

16 

17 

18 4.45  I 

19 '       4.35  , 

20 4.15  I 

21 '       4.1     I 

22 4.1 

23 4.1     I 

24 4.1 

2.'> 4.1 

26 4.4,5  I 

27 '       4.6     \ 

28 4.35  I 

29 4.  35 

30 4.3 

31 4.1     |. 

Note.— No  ice  record. 


Apr. 

Ma. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

D«t. 

4.1 

5.85 

8.0 

5.2 

3.5 

ao 

a2 

ass 

12 

4.2 

5.95 

8.1 

5.2 

a4 

ao 

a2 

a3 

12S 

4.25 

6.05 

7.9 

5.1 

3.4 

ao 

a  15 

as 

aii 

4.35 

6.0 

7.6 

5.0 

a4 

ao 

a  15 

a25 

3.2 

4.5 

5.85 

7.5 

4.9 

3.4 

ao 

a  15 

a  25 

.10 

4.85 

5.75 

7.35 

4.8 

a4 

ao 

ai 

a2 

3.0 

5.3 

5.  75 

Zr3 

4.7 

3.3 

ao 

ai 

a2 

19 

5.4 

5.8 

7.6 

4.6 

a25 

ao 

a2 

a25 

2.* 

5.5 

6.1 

7.6 

4.5 

a2 

ao 

a2 

as  ' 

2.S 

5.3 

6.0 

7.4 

4.4 

a2 

ao 

a25 

a25| 

2.7 

5.1 

5.75 

7.4 

4.35 

a2 

ao 

a25 

a  25 

2.7 

5.0 

5.7 

7.35 

4.25 

a2 

ao 

a25 

a25  , 

2-8 

5.1 

5.55 

7.45 

4.15 

a2 

ao 

a25 

a25 

2.9 

5.05 

5.45 

7.35 

4.05 

a  15 

ao 

a3 

a25  j 

11 

5.05 

5.5 

7.05 

4.0 

a  15 

ao 

a3 

a25 

X3 

5.2 

5.55 

6.75 

3.95 

a  15 

ao 

a35 

a25 

a: 

5.35 

6.1 

6.6 

3.85 

a  15 

ao 

a4 

a25  , 

37 

5.25 

7.0 

6.5 

3.S 

a  15 

ao5 

a35 

a25  ' 

a: 

5.5 

7.1 

6.1 

a75 

a  15 

ao5 

a3 

a25| 

a6 

5.8 

7.1 

5.95 

3.7 

ai 

ao5 

a25 

a25, 

as 

5.8 

7.1 

6.1 

3.65 

ai 

ao5 

a3 

a25  , 

145 

5.75 

6.75 

6.0 

ae 

ao5 

ao5 

a35 

as  1 

ao 

5.9 

6.7 

5.95 

3.55 

ao5 

ao5 

a35 

as   j 

2.9 

5.9 

6.5 

5.9 

3.45 

ao5 

ao5 

a4 

as   ' 

2.9 

6.2 

6.3 

5.9 

a4 

a  05 

ai 

a  45 

as   1 

a  a? 

6.5 

6.35 

5.8 

3.35 

ao5 

ai 

a4 

as  1 

a  15 

6.6 

7.2 

5.7 

a3 

ao5 

a  15 

a35 

as 

a  15 

6.3 

7.0 

5.6 

3.3 

ao5 

a  15 

a35 

a3  ' 

14 

6.1 

7.6 

5.  45 

3.25 

ao 

a2 

a35 

a  25  1 

15 

6.0 

7.4 

5.3 

3.2 

ao 

a2 

a35 

a25  1 

14 

"' 

7.45 

3.15 

ao 

a35 

i 

1 
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DaUy  discharge,  in  secorid-feet,  of  Boise  River  near  Highland,  Idaho,  for  1905. 


Day. 


Mar. 


2 

3 

4 

5 

6   .  .. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

1,930 
1,860 
1,660 
1,630 
1,630 
1,630 
1,640 
1,640 
1,940 
2,090 
1,860 
1,860 
1,820 
1,650 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Apr. 


1,650 

i,no 

1,750 
1,840 
1,970 
2,320 
2,810 
2,920 
3,050 
2,810 
2,570 
2,470 
2,570 
2,490 
2,490 
2,660 
2,820 
2,710 
2,980 
3,380 
3,380 
3,320 
3,540 
3,540 
3,950 
4,410 
4,570 
4,070 
3,760 
3,590 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3,350 

6, 570 

2,150 

820 

560 

650 

730 

3,470 

6,260 

2,150 

760 

560 

650 

700 

3,590 

5,890 

2,060 

760 

560 

625 

700 

3,490 

5,380 

1,970 

760 

560 

625 

675 

3,260 

5,180 

1,870 

760 

560 

625 

675 

3,100 

4,940 

1,790 

760 

560 

600 

650 

3,080 

4,860 

1,710 

700 

560 

600 

650 

3,120 

5,360 

1,630 

675 

560 

650 

675 

3,510 

5,360 

1,550 

650 

560 

650 

700 

3,350 

5,010 

1,470 

650 

560 

675 

675 

2,980 

5,010 

1,430 

650 

560 

675 

675 

2,900 

4,920 

1,350 

650 

560 

675 

675 

2,710 

5,090 

1,270 

650 

560 

675 

675 

2,580 

4,930 

1,210 

625 

560 

700 

675 

2,610 

4,460 

1,170 

625 

560 

700 

675 

2,650 

4,000 

1,140 

625 

560 

730 

675 

3,300 

3,990 

1,070 

625 

560 

760 

675 

4,600 

3,650 

1,030 

625 

580 

730 

675 

4,740 

3,110 

1,010 

625 

580 

700 

675 

4,710 

2,930 

990 

600 

580 

675 

675 

4,670 

3,120 

970 

600 

580 

.  700 

675 

4,100 

2,990 

950 

580 

580 

730 

700 

3,990 

2,930 

9» 

580 

580 

730 

700 

3,670 

2,880 

880 

580 

580 

760 

700 

3,360 

2,880 

860 

580 

600 

790 

700 

3,430 

2,770 

840 

580 

600 

760 

700 

4,700 

2,670 

820 

580 

625 

130 

700 

4,380 

2,560 

820 

580 

625 

730 

700 

5,380 

2,390 

810 

560 

650 

730 

675 

5,030 

2,240 

780 

560 

650 

730 

675 

5,120 

750 

560 

730 

Dec. 


675 
675 
675 
650 
560 
560 
520 
480 
480 
450 
450 
480 
520 
600 
675 
940 
940 
940 
880 
820 
790 
560 
520 
520 
580 
625 
625 
760 
820 
760 
675 


Note.— March  18  to  July  31  discharge  obtained    indirectly;  August  1  to  December  31  discharge 
obtained  from  rating  table  based  on  four  measurements  made  at  permanent  station. 

Estimated  monthly  discharge  of  Boise  River  near  Highland,  Idaho,  for  1905. 
[Drainage  area,  2,614  square  miles.] 


Month. 


March  18-31 . 

April 

May 

June 

July 

August 

September.. 

October 

November.. 
December... 


The  period. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean. 


2,090 

4,570 

5,360 

6,260 

2,150 

820 

650 

790 

730 

940 


1,630 

1,650 

2,580 

2,240 

750 

560 

560 

600 

650 

450 


1,774 

2,937 

3,707 

4.121 

1,Z72 

643 

578 

693 

684 

652 


Total  in 
acre-feet. 


49,260 
174.800 
227,900 
245,200 
?8,210 
39,540 
34,390 
42,610 
40,700 
40.090 

«'72.7C() 


Run-ofl. 


Second-Ieet 

per  square 

mile. 


0.679 
1.12 
1  42 

.487 
.246 
.221 
.265 
.262 
.249 


Depth  in 
inches. 


0.354 
1.25 
1.64 
1.76 
.562 
.284 
.247 
.306 
.292 
.287 
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MALiHEITR  RIVER  NEAR  WESTFAXL,,  OREG. 

This  station  was  established  December  15,  1903,  by  John  H.  Lewis,  and  was  discoDtintKd 
October  31,  1905.  It  is  located  3  miles  below  the  Harper  ranch,  near  Westfall,  22  miles 
above  Vale,  Oreg. 

The  channel  is  straight  for  about  1,000  feet  above  and  200  feet  below  the  station  and  the 
current  is  swift.  The  right  bank  is  low,  covered  with  sage  brush,  and  overflows  durii^  higfe 
water.  The  left  bank  is  high,  rocky,  and  not  liable  to  overflow.  Tlie  bed  of  the  stream  is 
composed  of  gravel  and  sand  and  is  free  from  vegetation  and  shifting.  There  is  but  one 
channel  at  low  water  and  the  main  channel  and  two  sloughs  at  high  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  original  gage  was  a  staff  attached  vertically  to  a  frame  bent  of  a  bridge  which  formerij 
occupied  this  site,  on  the  left  bank.  An  inclined  gage  was  established  on  the  right  bank, 
50  feet  above  the  cable,  July  27,  1904,  the  datum  being  changed.  During  1905  the  gage  was 
read  at  varying  intervals  by  Clarence  Vines.  The  bench  mark  is  a  nail  in  the  top  of  the 
post  to  which  the  stay  wire  is  fastened;  elevation,  15.92  feet  above  the  datum  of  the  incIiDed 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papefs 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  427-428;  135,  p  203. 
Discharge:  100,  p  428;  135,  p  204. 
Discharge,  monthly:  135,  p  205. 
Gage  heights:  100,  p  428;  135,  p  204. 
Rating  table:  135,  p  205. 

Discharge  measurements  of  MaDieur  River  near  WestfaU,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

1     Dis- 
cbaiige. 

February  6 

March  3 

Smith  and  OriflQn 

Fe.L 
188 
195 
197 
202 
202 
193 
192 
189 
189 
188 
44 
34 

Square 
feet 

135 

437 

459 

532 

550 

303 

232 

133 

157 

119 

32 

20 

Feet  per 
second. 

2.12 

3.70 

3.65 

3  74 

4.10 

3.42 

2.44 

2.48 

2.38 

2.00 

1.38 

1.01 

Feet 
5.78 
7.09 
7.20 
7.72 
7.82 
6.70 
6.40 
5.83 
5.89 
5.70 
5  13 
4.94 

Seamd- 
feeu 
296 

Smith  and  Johnson 

1,613 

1,990 
2,230 

March  4 

E.  N.  Smith     

March  13 

.do 

March  14 

....do 

March  28 

J.  M.  Griffin 

1,03S 
567 

April  17 

do 

May  19 

June  13  . 

Gri (Tin  and  Smith 

304 

E.  N.  Smith 

374 

June  19 

.  .do 

236 

July  18 

September  1 . . . 

Smith  and  Yates 

44 

E.  N.  Smith 

20 

Digitized  by 


Google 


SNAKE    RIVER   DRAINAGE    BASIN.  125 

DaUy  gage  heigJUf  in  feet,  of  Malheur  River  near  WestfaU,  Oreg.,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1                    

6.5 
6.5 
6.7 
6.9 
7.0 
6.7 
6.6 
6.6 
6.7 
6.7 
6.7 
6.7 
6.6 
6.5 
6.5 
6.5 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.3 
6.3 
6.3 
6.3 
6.3 
6.3 
6.3 
6.2 

6.2 
6.2 
6.2 
6.1 
6.1 
6.1 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
5.9 
5.8 
5.8 
5.7 
5.7 
5.6 

5.9 

2 

5.5 

4.9 

3 

7.1 
7.2 
7.0 
7.0 
7.1 
7.0 
6.8 
6.9 
7.1 
7.4 
7.7 
7.8 
7.4 
7.2 
7.1 
6.9 
6.9 
7.0 
7.4 
7.2 
6.9 
6.9 
6.9 
6.7 
6.7 
6.7 
6.6 
6.6 
6.5 

4                     

5     , 

5.8 

4.9 

6  j 

7 

5.4 

5.3 

8                              

9                    

5.8 

5.0 

10 

11 

5.3 

12                                .1       

4.6 

13        1 



5.9 

14 1 

5.2 

5.4 

15                                    .   . 

16 

5.8 

5.1 

17            

18 

5.6 

5.1 

19 

20 

21            

5.0 

5.5 

22 

5.6 

4.95 

23 

5.6 



5.2 

24                 

9.0 
7.3 
7.0 
6.5 

25               

26                 

5.7 

5.5 

4.9 

27 

28 

4.9 

5.6 

29 

30              

6.7 

5.5 

5.2 

31  

4.9 

Note.— Owing  to  distance  of  observer  from  gage,  daily  readings  were  made  only  during  high  water. 
Station  rating  table  for  Malheur  River  near  Westfall,  Oreg.,from  January  1  to  October  31, 1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

4.60 

15 

5.80 

297 

6.90 

1,242 

8.00 

2,580 

4.70. 

16 

5.90 

360 

7.00 

1,350 

a  10 

2,725 

4.80 

17 

6.00 

430 

7.10 

1,459 

8.20 

2,874 

4.90 

19 

6.10 

503 

7.20 

1,569 

8.30 

3,028 

5.00 

25 

6.20 

580 

7.30 

1,681 

8.40 

3,187 

6.10 

40 

6.30 

661 

7.40 

1,796 

8.60 

3,350 

5.20 

59 

6.40 

747 

7.50 

1,915 

8.60 

3,515 

5.30 

82 

6.50 

840 

7.60 

2,038 

8.70 

3,682 

5.40 

110 

6.60 

936 

7.70 

2,165 

8.80 

3,851 

5.50 

146 

6.70 

1,035 

7.80 

2,298 

8.90 

4,024 

5.60 

189 

6.80 

1,137 

7.90 

2,437 

9.00 

4,200 

6.70 

239 

The  above  table  Is  applicable  only  for  open-channel  conditions, 
urements  made  during  1905.    It  Is  fairly  well  defined  throughout. 


It  is  based  on  12  discharge  meait- 
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Estimated  mojithly  discharge  of  Malheur  River  near  We^aU,  Oreg.,for  1905. 


Tot4i]m 

Maximum. 

Minimam. 

Mean. 

aerMeet. 

2,298 

840 

1,386 

79,73D 

1,350 

580 

850 

50.J80 

1,035 

189 

413 

25,3S0 

360 

146 

253 

15,0i0 

146 

19 

62.5 

3,843 

21 

15 

18.5 

1.13s 

50 

19 

4a4 

2.404 

180 

82 

132 

8,116 

186,300 

March  3-31 . 

April 

May 

June 

July 

August.... 
September. 
October 


The  period . 


Note.— Gage  heights  were  interpolated  for  days  when  there  was  no  reading. 

MALHEUR  RIVER  AT  VALE,  OUEG. 

This  station  was  established  May  20,  1903,  by  N.  S.  Dils.  It  is  located  at  the  steel 
highway  bridge  one-eighth  mile  southeast  of  Vale,  Oreg.  A  station  has  been  maintained 
here  at  intervals  since  1890. 

The  channel  is  straight  for  about  200  feet  above  and  300  feet  below  the  station,  and  the 
current  is  swift.  The  right  bank  is  high,  rocky,  free  from  vegetation,  and  does  not  overflow. 
The  left  bank  is  low,  and  is  composed  of  firm  earth,  covered  with  small  sagebrush,  and  is 
liable  to  overflow  at  high  water,  when  the  water  flows  in  two  sloughs  on  the  left  bank, 
which  can  be  measured  by  wading.  The  bed  of  the  stream  is  composed  of  gravel  and 
sand  and  is  free  from  vegetation  and  liable  to  shift.  There  is  but  one  channel  at  all 
stages,  with  the  exception  of  the  above-mentioned  sloughs.  The  lower  portion  of  the 
drainage  area  is  covered  with  sagebrush,  and  the  snow  is  melted  very  rapidly  by  warm 
winds,  causing  sudden  floods  of  considerable  height  but  of  short  duration. 

'Discharge  measurements  were  originally  made  from  the  upstream  side  of  the  bridge. 
March  2,  1904,  a  cable,  car,  and  tagged  and  stay  wires  were  installed  about  one-fourth 
mile  downstream,  directly  opposite  the  town  of  Vale,  llie  initial  point  for  soundings  is 
the  zero  of  the  tagged  wire  on  the  left  bank. 

The  original  gage  was  replaced  July  25,  1904,  by  a  standard  chain  gage  attached  to  the 
downstream  side  of  the  bridge,  near  the  center  of  the  span;  length  of  chain,  30.41  feet. 
The  datum  is  the  same.  During  1905  the  gage  was  read  twice  each  day  by  Isaac  McCumsey 
and  Z.  G.  Wilson.  The  bench  mark  is  the  top  surface  of  the  east  steel  caisson  at  the  north 
end  of  the  bridge;  elevation,  21.63  feet  above  the  datum  of  the  gage  and  2,236.56  feet 
above  sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull = Bulletin;  WS=Water- 
Supply  Paper): 

Description:  Ann  18,  iv,  p  348;  Bull  131,  p  68;  140,  p  242;  WS  16,  p  160;  100,  pp  424~425;  135,  p  206. 

Discharge:  Ann  11,  ii,  p  88;  18,  iv,  p  348;  Bull  131,  pp  68,  92;  140,  p  242;  W8  16,  p  169;  100,  p  425;  135. 
p207. 

Discharge,  monthly:  Ann  ll,ii,p  106;  12,ii,  pp358,361;  13,iil,p98;  18,  Iv,  pp  340-350;  WS  100,p427; 
135,  p  208. 

Discharge,  yeariy:  Ann  13,  lii,  p  99;  20,  iv,  p  62. 

Gage  heights:  Bull  140,  p  243;  WS  11,  p  83;  16,  p  169;  100,  p  426;  135,  p  207. 

Hydrograph:  Ann  12,  il,  p344. 

Rating  Ubles:  Ann  18,  iv,  p  349;  WS  100,  p  426;  135,  p  208. 
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Discharge  measurements  of  Malheur  River  at  Vale,  Oreg.,  in  1905. 


Date. 


January  25 

January  28... 
February  4... 
February  8... 
February.  23.. 
February  24. . 

March  2 

March  0 

March  14 

March  18 

March  22 

March  27 

April  11 

April  10 

April  26 

May  17 

June  5 

June  12 

June  26 

July  4 

July  10 

July  21 

July  20 

August  4 

August  11 

August  17 

September  8.. 

October  14 

November  4. . 
December  27.. 


Hydrographer. 


Smith  and  Johnson. 

do 

do 

E.  N.Smith 

Smith  and  Griffin... 
do 

E.N.Smith 

J.  M.  Griffin 

P.  II.  Johnson 

do 

Smith  and  Johnson. 

do 

J.  M.  Griffin 

do 

....do 

do 

E.  N.  Smith 

do 


do 

do 

do 

....do 

do 

....do 

do 

do 

G.  Stubblefleld. 

R.S.Hall 

....do 

....do 


Width, 


Feet. 
148 
117 
105 
102 
140 
148 
130 
133 
150 
144 
141 
134 


138 


130 
123 
101 
100 
108 
100 
92 
92 
21 
20 
20 
20 
19 
20 
10 
38 
99 


Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

"P" 

Feet  per 
second. 

Feet. 

647 

2.95 

7.00 

360 

2.20 

5.50 

250 

1.22 

4.68 

228 

.99 

4.40 

453 

2.55 

6.15 

570 

3.74 

7.00 

560 

2.90 

6.46 

491 

2.87 

6.45 

764 

3.38 

7.35 

540 

2.87 

6.40 

570 

3.13 

6.80 

465 

2.75 

6.08 

435 

2.56 

6.10 

350 

2.10 

5.60 

280 

1.90 

5.30 

166 

1.07 

4.40 

235 

•      1.46 

4.70 

227 

1.76 

5.00 

146 

.79 

4.15 

120 

.67 

3.90 

95 

.40 

3.78 

30 

1.15 

3.71 

25 

1.10 

3.67 

22 

1.02 

3.62 

18.3 

1.09 

3.50 

17.3 

.79 

3.58 

19.7 

.95 

3.62 

9.4 

4.75 

3.90 

52 

1.72 

4.10 

136 

85 

4.30 

Dis- 
charge. 


Second- 
feet. 

1,900 

800 

306 

226 

1,155 

2,130 

1,620 

1,405 

2,580 

1,550 

1,780 

1,281 

1,110 

740 

533 

178 

343 

410 

115 

80 

38.0 

34.7 

27.6 

22.5 

16.9 

13.7 

'  18.7 

48 

90 

115 


Daily  gage  height,  in  feet  j  of  Malheur  River  at  Vale,  Oreg.,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

6.35 

6.5 

6.55 

6.45 

6.7 

6.6 

6.75 

6.75 

6.45 

6.4 

6.5 

6.8 

7.1 

7.3 

7.15 

6.7 

6.6 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4.35 

4.75 

4.6 

4.8 

4.7 

4.6 

4.6 

4.6 

4.4 

4.2 

4.25 

4.25 

4.25 

4.35 

4.15 

4.30 

4.65 

4.85 

4.7 

4.7 

4.7 

4.6 

4.6 

4.55 

4.5 

4.45 

4.45 

4.4 

4.45 

4.25 

4.4 

4.5 

4.65 

4.6 

5.9 

6.0 

6.3 

6.45 

6.25 

5.97 

5.9 

6.23 

6.3 

6.13 

6.12 

6.0 

5.85 

5.85 

5.78 

5.67 

6.65 

5.13 

5.1 

5.1 

4.97 

4.92 

4.88 

4.77 

4.7 

4.63 

4.6 

4.52 

4.5 

4.5 

4.5 

4.45 

4.4 

4.33 

4.45 

4.47 

4.38 

4.45 

4.7 

4.6 

4.7 

5.05 

6.05 

5.02 

6.1 

4.97 

4.85 

4.7 

4.63 

4.52 

4.6 

4.0 

4.0 

4.0 

3.9 

3.9 

3.9 

3.85 

3.85 

3.77 

3.73 

3,7 

3.65 

3.62 

3.6 

3.6 

3.68 

3.67 

3.62 

3.63 

3.6 

3.6 

3.57 

3.6 

3.50 

3.56 

3.54 

3.50 

3.56 

3.50 

3.68 

3.64 

3.54 

3.40 

8.64 

3.56 

3.57 

3.58 

3.6 

3.6 

3.6 

3.6 

3.62 

3.63 

3.63 

3.66 

3.68 

3.68 

3.69 

3.68 

a60 

3.72 

2 

3 

4 

6 

6 : 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

Oct. 

Nov. 

Dec. 

3.8 

4.15 

4.28 

3.81 

4.06 

4.19 

3.84 

4.08 

4.29 

3.86 

4.1 

4.43 

3.86 

4.11 

4.41 

3.88 

4.16 

4.35 

3.88 

4.14 

4.37 

3.86 

4.16 

4.4 

3.86 

4.17 

4.05 

3.88 

4.16 

4.36 

3.86 

4.2 

4.31 

3.9 

4.16 

3.9 

3.9 

4.18 

3.79 

3.9 

4.11 

3.92 

3.9 

4.19 

4.24 

3.98 

4.2 

4.15 

4.01 

4.21 

4.2 

Digitized  by 


Google 


128  STREAM    MEASUREMENTS    IN    1905,   PART    XIV. 

Daily  gage  height,  in  feet,  of  Malheur  River  at  Vale,  Oreg,,for  1905 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

'  Nov. 

Dw. 

18 

5.4 

5.05 

5.4 

5.35 

5.15 

5.6 

7.95 

6.92 

6.17 

5.74 

5.5 

5.35 

5.15 

5.0 

4.4 

4.35 

4.5 

4.6 

5.95 

6.3 

6.95 

7.25 

7.1 

6.85 

6.55 



6.4 

6.45 

6.45 

6.8 

6.8 

6.55 

6.45 

6.35 

6.22 

6.06 

6.12 

6.05 

5.98 

5.9 

5.5 

5.6 

5.5 

5.5 

5.5 

5.43 

5.42 

5.4 

5.35 

5.28 

5.3 

5.32 

5.23 

4.2 

4.2 

4.2 

4.2 

4.2 

4.17 

4.15 

4.15 

4.15 

4.25 

4.6 

4.58 

4.9 

4.65 

4.45 

4.65 

4.4 

4.32 

4.25 

4.2 

4.15 

4.15 

4.15 

4.1 

4.5 

4.0 

4.3 

3.7 

3.75 

3.75 

3.7 

3.7 

3.65 

3.65 

a65 

3.62 

3.6 

3.6 

3.6 

3.62 

3.63 

3.54 

3.55 

3.58 

3.58 

3.59 

3.50 

3.6 

3.61 

3.59 

3.57 

3.58 

3.57 

3.58 

3.57 

3.76 

3.78 

3.79 

3.8 

3.8 

3.82 

3.84 

3.82 

3.82 

3.83 

3.84 

3.82 

3.83 

4.07 

4.06 

4.1 

4.12 

4.1 

4.08 

4.1 

4.12 

4.1 

4.13 

4.14 

4.18 

4.14 

4.14 

4.26 

4.2 

4.24 

4.24 

4.22 

4.18 

4.08 

4.18 

4.26 

4.31 

4.34 

4.33 

4.34 

4.2& 

19 

4.3 

20 ^.... 

21 

4.36 
4.47 

22 

4.S2 

23 

i.72 

24 

4.3 

25 

4.42 

26 

4.31 

27 

4.27 

28 

4.64 

29 

4.5 

30 

4.34 

31 

4.31 

Note.— Ice  conditiooa  during  part  of  January  and  December. 

Daily  discharge  ^  in  Mecond-feet,  of  Malheur  River  at  VaiU,  Oreg.,for  1905. 


Day. 


1.. 

2.. 

3. 

4. 

5. 

6. 

7. 

8., 

9. 
10. 
11. 
12. 
13.. 
14. 
15. 
16., 
17. 
18. 
19. 
20. 
21., 
22., 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.  ,   Feb.     Mar.  1  Apr.     May. 


132 

386 

258 

318 

204 

318 

277 

318 

239 

277 

204 

277 

204 

277 

204 

258 

145 

239 

98 

239 

109 

222 

109 

239 

109 

159 

132 

204 

88 

239 

120 

258 

188 

222 

575 

188 

386 

173 

675 

222 

546 

239 

436 

1,013 

706 

1,293 

3,098 

2,058 

1,800 

2,423 

1,168 

2,237 

911 

2,000 

800 

1,673 

700 

575 

490 

1,524 
1,673 
1,725 
1,673 
1,778 
1,572 
1,778 
1,725 
1,426 
1,382 
1,475 
1,887 
2,237 
2,486 
2,298 
1,778 
1,622 
1,524 
1,572 
1,524 
1,832 
1,778 
1,524 
1,475 
1,428 
1,355 
1,281 
1,225 
1,250 
1,192 


1,088 

1,168 

1,382 

1,524 

1,338 

1,065 

1,013 

1,276 

1,293 

1,151 

1,143 

1,050 

940 

940 

890 

814 

733 

700 

766 

700 

700 

700 

624 

618 

605 

575 

534 

546 

558 

506 


452 
436 
436 
372 
349 
331 
285 
277 
250 
239 
211 
204 
204 
204 
188 
173 
153 
120 
120 
120 
120 
132 
125 
120 
120 
120 
159 
277 
269 
410 
298 


June. 

July. 
88 

Aug. 
20 

Sept. 

239 

14 

247 

98 

22 

15 

214 

98 

18 

16 

239 

78 

18 

18 

340 

78 

15 

18 

298 

78 

18 

18 

318 

60 

17 

18 

490 

60 

14 

20 

462 

40 

12 

22 

446 

34 

17 

22 

462 

30 

14 

25 

306 

24 

17 

28 

340 

20 

16 

28 

277 

18 

12 

29 

250 

18 

12 

28 

211 

28 

7 

29 

204 

26 

12 

34 

188 

30 

12 

38 

258 

37 

13 

41 

173 

37 

16 

43 

151 

30 

16 

44 

132 

30 

17 

44 

120 

24 

17 

47 

109 

24 

18 

60 

109 

24 

19 

47 

109 

20 

17 

47 

98 

18 

15 

60 

204 

18 

16 

50 

88 

18 

15 

47 

159 

20 

16 

48 

22 

15 

Oct. 

44 

46 

50 

54 

54 

57 

57 

54 

54 

57 

54 

60 

60 

60 

60 

74 

80 

92 

90  I 

98  I 
102  I 

98  I 

94  I 

98 
102  I 

98 
105  ! 
107  I 
116 
107  I 
107  1. 


Nov.  Dec. 


100 
90 
94 
98 
100 
111 
107 
111 
113 
111 
120 
111 
116 
100 
118 
120 
122 
135 
120 
130 
130 
125 
116 
94 
116 
135 
148 
156 
153 
156 


140 
118 
142 
ISl 
176 
159 
165 
173 
88 
162 
14S 
60 
43 
64 
130 
1G9 
120 
140 
145 
162 

327 

283 
145 
179 
148 
138 
2S4 
204 
156 
148 


Note.— Owing  to  changeable  bed  the  daily  discharge  has  been  obtained  indirectly. 
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Estimated  monthly  discharge  of  Malheur  River  at  Vale^  Oreg.,  for  1906. 
[Drainage  area,  4,190  square  miles.] 


Month. 


January.. . 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. , 
December.. 


The  year. 


Discha 

rge  in  secon 

d-feet. 

Total  In 
acre-feet. 

Run-ofl. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

Depth  in 
inches. 

3,098 

88 

503 

30,930 

0.120 

0.138 

2,423 

150 

642 

35,660 

.153 

.159 

2,486 

1,088 

1,616 

99,360 

.386 

.445 

1,524 

506 

898 

53,440 

.214 

.239 

452 

120 

235 

14,450 

.056 

.066 

490 

88 

244 

14,520 

.058 

.065 

98 

18 

39.6 

2,435 

.0095 

.011 

22 

7 

15.6 

959 

.0037 

.0043 

50 

14 

32.6 

1,940 

.0078 

.0087 

116 

44 

77.1 

4,741 

.018 

.021 

156 

90 

119 

7,081 

.028 

.031 

327 

43 

155 

9,531 

•      .037 

.043 

3,098 

7 

381 

275,000 

.098 

1.23 

Note.— Estimates  during  January  and  Dec-ember  may  be  slightly  large  owing  to  ice  conditions. 
MAL.HEUU  RIVER  AT  MCLAUGHLIN'S   BRLDGE,  NEAR  VALE,  OREO. 

This  station  was  established  December  10,  1904,  by  W.  C.  Sawyer.  It  is  located  at  the 
new  county  bridge,  known  as  McLaughlin's  bridge,  10  miles  above  Vale,  Oreg. 

Discharge  measurements  are  made  from  the  iron  bridge  to  which  the  gage  is  fastened, 
consisting  of  two  spans  and  wooden  approaches. 

A  standard  chain  gage  is  attached  to  the  upstream  hand  rail  o{  the  bridge,  near  the  left 
bank;  length  of  the  chain,  21.72  feet.  In  1905  the  gage  was  read  weekly  during  a  portion 
of  January  and  February  and  daily  during  the  remainder  of  the  year  by  R.  N.  Linebarger. 

A  description  of  this  station  is  contained  in  Water-Supply  Paper  No.  135,  United  States 
Geological  Survey,  page  109. 
Discharge  measuremeTits  of  Malheur  River  at  McLaughlin's  bridge ^  near  Vahf  Oreg.,  in  1905. 


Date. 


Hydrographer. 


January  28 Smith  and  Johnson . , 

February  27 do 

March  2 Griffin  and  Johnson. 

March  12 !  E.  N.  Smith 

March  14 do 

April  1 1  Smith  and  Grimn.... 

April  17 J.  M.  Griffin 

April  30. ■ do 

May  6 do 

May  16 1 do 

Jupo  14 1  E.  N.  Smith , 

June  28 do 

July  18 j  Yates  and  Smith 

July  28 1  Smith  and  Sawyer. . . 

August  4 E.  N.  Smith 

August  12  <» do 

September  2 do 

October  12  ft .. .    Sawyer  and  Hall 

November6...    R.S.Hall 


Width. 


Fert. 
84 

110 
98 

112 

153 
96 
90 

112 
79 
76 
78 
74 
67 
67 
16 
14 
16 
38 
73 


Area  of 
section. 


Square- 
feet. 
160 
310 
290 
355 
409 
223 
260 
127 
138 
128 
143 
99 
73 
82 
9.8 
8.2 
9.3 
23 


Mean 
velocity. 


Feet  per 
second. 

4.56 

4.87 

4.55 

4.93 

5.21 

4.35 

3.43 

3.76 

3.15 

2.30 

2.39 

1.10 

.49 

.41 

1.60 

1.16 

1.50 

2.78 

1.23 


Gage 
height. 


Feet. 
3.80 
4.70 
4.50 
5.00 
5.41 
4.00 
3.90 
3.60 
3.35 
3.00 
3.10 
2.60 
2.30 
2.21 
2.18 
2.12 
2.12 
2.38 
2.58 


Dis- 
charge. 


Second- 

feet. 

730 

1,510 

1,320 

1,750 

2,133 

970 

890 

478 

434 

294 

342 

112 

36 

34 

16 

10 

14 

64 

120 


o  One-half  mile  above  bridge. 


h  About  300  feet  above  bridge. 
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Daily  gage  height,  in  feet,  of  Malheur  River  at  VaUy  Oreg.,for  1905 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1  Not. 

4.26 

4.2 

4.24 

4.24 

4.22 

4.18 

4.08 

4.18 

4.26 

4.31 

4.34 

4.33 

4.34 

Dec, 

18 

5.4 

5.05 

5.4 

5.35 

5.15 

5.6 

7.95 

6.92 

6.17 

5.74 

5.5 

5.35 

5.15 

5.0 

4.4 

4.35 

4.5 

4.6 

5.95 

6.3 

6.95 

7.25 

7.1 

6.85 

6.55 





6.4 

6.45 

6.45 

6.8 

6.8 

6.55 

6.45 

6.35 

6.22 

6.08 

6.12 

6.05 

5.98 

5.9 

5.5 
5.6 
5.5 
5.5 
5.5 
5.43 
5.42 
5.4 
5.35 
5.28 
5.3 
5.32 
5.23 


4.2 

4.2 

4.2 

4  2 

4.2 

4.17 

4.15 

4.15 

4.15 

4.25 

4.6 

4.58 

4.9 

4.65 

4.45 

4.65 

4.4 

4.32 

4.25 

4.2 

4.15 

4.15 

4.15 

4.1 

4.5 

4.0 

4.3 

3.7 

3.75 

3.75 

3.7 

3.7 

3.65 

3.65 

3.65 

3,62 

3.6 

3.6 

3.6 

3.62 

3.63 

3.54 

3.55 

3.58 

3.58 

3  59 

3  50 

3.6 

3  61 

3.59 

3.57 

358 

3.57 

3.58 

3.57 

3.76 

378 

379 

3  8 

3  8 

3  82 

384 

382 

382 

383 

3.84 

3.82 

3.83 

4.07 

4.06 

4.1 

4.12 

4.1 

4.08 

4.1 

4.12 

4.1 

4.13 

4.14 

4.18 

4.14 

4.14 

4-2S 

19 

4.3 

20 ^.... 

21 

4.36 
4.47 

22..   . 

4.82 

23 

472 

24 

4.3 

25 

4.^ 

26 

4-31 

27 

4-27 

28 

4-&4 

29 

4-5 

30 

4.34 

31 

4.31 

Note.— Ice  conditions  during  part  of  January  and  December. 

DaUy  di8charge^  in  se^^ond-feety  of  Malheur  River  at  Vale,  Oreg.,for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

132 

388 

258 

318 

204 

318 

277 

318 

239 

277 

204 

277 

204 

277 

204 

258 

145 

239 

98 

239 

109 

222 

109 

239 

109 

159 

132 

204 

88 

239 

120 

258 

188 

222 

575 

188 

386 

173 

575 

222 

546 

239 

436 

1,013 

706 

1,293 

3,098 

2,058 

1,800 

2,423 

1,168 

2,237 

911 

2,000 

800 

1,673 

700 

575 

490 

1,524 
1,673 
1,725 
1,673 
1,778 
1,572 
1,778 
1,725 
1,426 
1,382 
1,475 
1,887 
2,237 
2,486 
2,298 
1,778 
1,622 
1,524 
1,572 
1,524 
1,832 
1,778 
1,524 
1,475 
1,428 
1,355 
1,281 
1,225 
1,250 
1,192 
1,088 


1,088 

1,168 

1,382 

1,524 

1,338 

1,065 

1,013 

1,276 

1,293 

1,151 

1,143 

1,050 

940 

940 

890 

814 

733 

700 

766 

700 

700 

700 

624 

618 

605 

575 

534 

546 

558 

506 


ay. 

June. 

452 

239 

436 

247 

436 

214 

372 

239 

349 

340 

331 

298 

285 

318 

277 

490 

250 

462 

239 

446 

211 

462 

204 

396 

204 

340 

204 

277 

188 

250 

173 

211 

153 

204 

120 

188 

120 

258 

120 

173 

120 

151 

132 

132 

125 

120 

120 

109 

120 

109 

120 

109 

150 

98 

277 

204 

269 

88 

410 

159 

298 

July.  Aug.  Sept. 


Oct. 


44 

46 

50 

54 

54 

57 

57 

54 

54 

57 

54 

60 

60 

60 

60 

74 

80 

92 

90 

98 
102 

98 

94 

98 
102  I 

98  I 
105  I 
107  ' 
116  I 
107 
107 


Nov.     Dec 


109 
90 
94 
9S 
100 
111 
107 
111 
113 
111 
120 
111 
116 
100 
118 
120 
122 
135 
120 
130 
130 
125 
116 
94 
116 
135 
148 
156 
153 
156 


NoTi.— Owing  to  changeable  bed  the  daily  discharge  has  been  obtained  indirectly. 
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Estimated  mordhly  discharge  of  Malheur  River  at  VaU,  Oreg.,for  1905. 
[Draina^  area,  4,190  square  miles.] 


Month. 


Discha 

rge  in  secon 

d-Xeet. 

Total  in 
acre-feet. 

Run-ofT. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

I)er  square 

mile. 

Depth  in 
inches. 

3,098 

88 

603 

30,930 

0.120 

0.138 

2,423 

159 

642 

35,660 

.153 

.189 

2,486 

1,088 

1,616 

99,360 

.386 

.445 

1,524 

606 

898 

53,440 

.214 

.239 

462 

120 

235 

14,450 

.056 

.066 

490 

88 

244 

14,520 

.058 

.065 

98 

18 

39.6 

2,435 

.0095 

.011 

22 

7 

15.6 

960 

.0037 

.0043 

60 

14 

32.6 

1,940 

.0078 

.0087 

116 

44 

77.1 

4,741 

.018 

.021 

156 

90 

119 

7,081 

.028 

.031 

327 

43 

165 

9,531 

•      .037 

.043 

3,098 

7 

381 

276,000 

.098 

1.23 

January, .. 
February . . 

March 

April 

May 

June 

July 

August...., 
September. , 
October.... 
November., 
December. . 


The  year. 


Note.— Estimates  during  January  and  December  may  be  slightly  large  owing  to  ice  conditions. 
MALHEUR  RIVER  AT  M'LAUGHLIN'S  BRIDGE,  NEAR  VALE,  OREG. 

Tliis  station  was  established  December  10,  1904,  by  W.  C.  Sawyer.  It  is  located  at  the 
new  county  bridge,  known  as  McLaughlin's  bridge,  10  mile^  alxjve  Vale,  Oreg. 

Discharge  measurements  are  made  from  the  iron  bridge  to  which  the  gage  is  fastened, 
consisting  of  two  spans  and  wooden  approaches. 

A  standard  chain  gage  is  attached  to  the  upstream  hand  rail  oj  the  bridge,  near  the  left 
bank;  length  of  the  chain,  21.72  feet.  In  1905  the  gage  was  read  weekly  during  a  portion 
of  January  and  February  and  daily  during  the  remainder  of  the  year  by  R.  N.  Linebarger. 

A  description  of  this  station  is  contained  in  Water-Supply  Paper  No.  135,  United  States 
Geological  Survey,  page  109. 
Discharge  measureTnents  of  Malheur  River  atMcLaughlirVs  bridge ^  near  Vale,  Oreg.,  in  1905. 


Width. 


January  28 Smith  and  Johnson . 

February  27 do. 

March  2 j  GrifRn  and  Johnson. 

March  12 |  E.  N.  Smith. 

March  14 do. 

April  1 Smith  and  Griffin . 

April  17 1  J.  M.  CJriflin. 

April  30. do. 

May  6 ' do. 

May  16 do. 

June  14 E.N.Smith. 

June  28 do. 

July  18 '  Yates  and  Smith . 

July  28 Smith  and  Sawyer. 

August  4 E.N.  Smith . 

August  12a ' do. 

September  2 do 

October  12  &  . . .    Saw>'eT  and  llall. 
November6...|  R.S.Hall 


Area  of 
section. " 

Mean 
velocity. 

Feet  per 
second. 

Gage 
height. 

Square- 
Jeet. 

Feet. 

160 

4.56 

3.80 

310 

4.87 

4.70 

290 

4.55 

4.50 

355 

4.93 

5.00 

409 

5.21 

5.41 

223 

4.35 

4.00 

260 

3.43 

3.90 

127 

3.76 

3.60 

138 

3.15 

3.35 

128 

2.30 

3.00 

143 

2.39 

3.10 

99 

1.10 

2.60 

73 

.49 

2.30 

82 

.41 

2.21 

9.8 

1.60 

2.18 

8.2 

1.16 

2.12 

9.3 

1.50 

2.12 

23 

2.78 

2.38 

98 

1.23 

2.58 

Dis- 
charge. 


Second- 
feet. 

730 

1,510 

1,320 

1,750 

2,133 

970 

890 

478 

434 

294 

342 

112 

36 

34 

16 

10 

14 

64 

120 


a  One-half  mile  above  bridge. 


fr  About  300  feet  above  bridge. 
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Daily  gage  heigM,  infeet^  of  Malheur  River  at  McLaughlin's  bridge^  near  Vale^  Oreg.^for  191%. 


Day. 

Jan. 

3.0 

3.0 

3.0 

3.0 

3.0 

2.97 

3.0 

3.0 

3.05 

3.05 

3.1 

3.1 

3.1 

3.15 

3.«4 

3.65 

3.9 

4.15 

4.4 

4.65 

4.85 

4.75 

5.5 

6.6 

5.0 

4.45 

4.05 

3.8 

3.6 

3.5 

3.3 

Fob. 

3.2 

3.1 

3.1 

3.05 

3.0 

3.0 

2.9 

2.9 

2.9 

2.9 

3.25 

3.4 

3.5 

3.4 

3.3 

3.2 

3.1 

3.05 

3.4 

4.0 

4.4 

4.88 

4.22 

5.18 

5.35 

5.3^ 

4.85 

4.65 

• 
Mar. 

4.6 

4.66 

4.50 

4.66 

4.65 

4.62 

4.8 

4.7 

4.56 

4.65 

4.7 

5.0 

5.42 

5.45 

5.2 

4.8 

4.6 

4.52 

4.5 

4.5 

5.0 

4.85 

4.5 

4.5 

4.4 

4.2 

4.  15 

A 

1 

^ 

2 

3 

^ 

4 

6 

6 

\ 

7 

8 

9 

^ 

10 

^ 

11..   . 

12 

^ 

13 

^ 

14 

4 

15 

18 

17 

18 

19 

20 

21 

22.. 

23 

24 

25 

26 

27...     . 

28 

4.25  1    : 

29 

4.1      : 

30 

4.05      : 

31 

4.0 

Apr. 

4.0 

4.07 

4.45 

4.6 

4.27 

4.1 

7.1 

4.15 

4.27 

4.25 

4.25 

4.15 

4.0 

4.0 

4.0 

3.92 

3.85 

3.85 

3.8 

3.8 

3.87 

3.8 

3.75 

3.75 

3.7 

3.7 

3.75 

3.75 

3.72 

3.6 


May. 

June. 

3.45 

2.93 

3.5 

2.95 

3.5 

2.9 

3.45 

3.0 

3.4 

3.1 

3.3 

3.1 

3.2 

3.25 

3.1 

Z.7 

3.05 

3.3 

3.05 

3.4 

3.0 

3.3 

3.07 

3.27 

3.0 

3.05 

2.9 

3.07 

2.9 

3.0 

3.85 

2.95 

2.82 

2.9 

2.8 

2.85 

2.75 

2.85 

2.73 

2.83 

2.75 

2.7 

2.7 

2.7 

2.67 

2.7 

2.65 

2.7 

2.65 

2.9 

2.6 

2.75 

2.6 

3.3 

2.6 

2.95 

2.6 

2.98 

2.6 

3.0 

July. 


2.6 

2.5 

2.5 

2.48 

2.45 

2.43 

2.4 

2.4 

2.4 

2.33 

2.25 

2.2 

2.25 

2.25 

2.35 

2.35 

2.35 

2.33 

2.3 

2.27 

2.25 

2.23 

2.2 

2.2 

2.2 

2.2 

2.25 

2.2 

2.2 

2.19 

2.18 


Aug. 


2.2 

2.18 

2.2 

2.18 

2.15 

2.15 

2.15 

2.12 

2.15 

2.15 

2,13 

2.15 

2.15 

2.1 

2.15 

2,1 

2.1 

2.1 

2.12 


Sept.  '   Oct.      Nov.     Dec. 


2.12 

2.12 

2,15 

2.15 

2.15 

2.15 

2.18 

2,18 

2.2 

2.22 

2.22 

2.22 

2.22 

2.24 

2.25 

2.25 

2.28 

2.3 

2.3 


2.12 

.    2.32 

2.12 

2.35 

2.14 

2.35 

2.13 

2.35 

2.13 

2.35 

2.14 

2.35 

2.14 

2.4 

2.14 

2.4 

2,15 

2.4 

2.12 

2.4 

2.12 

2.4 

2.12 

2,6 

2.4 
2.4 

2.4 

2,4 

2.4 

2.4 

2,4 

2.4 

2.4 

2.4 

2.4 

2.4 

2,38 

2.4 

2.45 

2.48 

2.5 

2.52 

2.52 

2.55 

2.57 

2.57 

2.57 

2.58 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 


2.6 

2.6 

2.6 

2.6 

2.6 

2,6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.65 

2.62 

2.62 

2.62 

2.62 

2.6 

2.6 

2.5 

2.5 

2.5 

2.6 

2.6 


10 
2.9 
IS 
'1^ 
2-75 
XtS 

za 

IT 


2.75 
1$ 
2.9S 

10 

xo 
xo 

XQ 
3L0 

XO 

xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 


Note, — Ice  conditions  during  part  of  January  and  February  and  all  of  December.    Gage  heists  to 
top  of  ice. 

Station  rating  table  for  Malheur  River  at  McLaughlin's  bridge,  near  Vale,  Oreg.,fram  Monk  I 
to  April  15  and  May  16  to  December  31,  1905. 


Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge . 

Gage 
height. 

Discharge, 

Feet. 
4.40 

Second-feet. 

Feet. 

Second-feet. 

2.00 

2 

3.20 

396    1 

1,250 

5.50 

2,220 

2.10 

11     1 

X30 

455    1 

4.50 

1,340 

5.60 

2,319 

2.20 

24    1 

3.40 

516    1 

4.60 

1,423 

5.70 

2,422 

2.30 

^    1 

3.50 

580 

4.70 

1,507 

5.80 

2,528 

2.40 

64     ' 

3.60 

648 

4.80 

1,593 

5.90 

2,634 

2.50 

90    1 

X70 

717 

4.90 

1,679 

6,00 

2,740 

2.fi0 

122    1 

3.80 

789 

5.00 

1,766 

6.20 

2,953 

2.70 

150    1 

X90 

864 

5.10 

1,854 

6.40 

3,170 

2.80 

200 

4.00 

940 

5.20 

1,942 

6.60 

3,392 

2.90 

243 

4.10 

1,018 
1,098    ' 

5.30 

2,032 

6.80 

3,622 

3.00 

290 

4.20 

5.40 

2,125 

7.00 

3,860 

3.10 

341    1 

4.30 

1,178    ' 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  15  discharge  meason^ 
ments  made  during  1905.    It  is  well  deAned  between  gage  heights  2.1  feet  and  5.4  feet. 

Note.— On  account  of  the  shifting  channel  the  rating  table  does  not  apply  prior  to  March  1  aixl 
between  April  16  and  May  15.  Estimates  during  those  Intervals  were  computed  by  the  indirect  method. 
In  the  computation  misting  gage  heights  were  Interpolated. 
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EstimcUed  monthly  discharge  of  Malheur  River  at  McLaughliiVa  bridge^  near  FaZe,  Ortg.^  for 

1905, 

[Drainage  area,  3,320  square  miles.] 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


2,080 

260 

2,080 

210 

2,170 

940 

3,980 

485 

475 

160 

715 

122 

122 

22 

24 

11 

64 

13 

122 

44 

140 

90 

290 

140 

Mean. 


751 

726 
1,438 

971 

283 

274 
47.0 
15.8 
37.1 
87.7 

120 

251 


417 


Total  in 
acre-feet. 


46,180 

40,320 

88,420 

57,780 

17,400 

16,300 

2,890 

972 

2,208 

5,392 

7,140 

15,430 

300,400  I 


Run-off. 


Second-feet 

r  squi 

mile. 


per  square 
niU 


0.226 
.219 
.433 
.292 
.085 
.083 
.014 
.0048 
.011 
.026 
.036 
.076 


.126 


Depth  in 
inches. 


0.261 
.228 
.499 
.326 
.098 
.093 
.016 
.0055 
.012 
.030 
.040 


1.696 


MALHEUR  RIVER  AT  HALLIDAY'S  BRIDGE,  NEAR  ONTARIO,  OREG. 

This  station  was  established  December  8,  1904,  by  W.  C.  Sawyer,  and  discontinued  July 
31,  1905.  It  is  located  at  Halliday's  bridge,  10  miles  west  of  Ontario,  on  the  road  to  Vale, 
and  5  miles  below  the  mouth  of  Willow  Creek. 

The  channel  is  straight  for  800  feet  above  and  below  the  station.  The  right  bank  is 
high  and  clean.  The  left  bank  is  high  and  clean,  but  overflows  during  very  high  water. 
The  bed  of  the  stream  is  composed  of  sand  and  is  free  from  vegetation  and  shifting.  There 
is  but  one  channel  at  all  stages. 

Dischaiige  me€isurements  are  made  from  the  upstream  side  of  the  single-span  110-foot 
steel  highway  bridge  supported  upon  steel  caissons.  The  initial  point  for  soundings  is  a 
point  on  the  upstream  side  of  the  bridge,  20  feet  outside  of  the  center  of  the  truss  pin  on 
the  right  bank. 

A  standard  chain  gage  is  attached  to  the  upstream  hand  rail;  length  of  chain,  23.7  feet. 
During  1905  the  gage  was  read  by  T.  W.  Halliday.  Bench  marks  were  established  as 
follows:  (1)  The  south  end  of  the  bed  plate  upon  which  the  south  end  of  the  upstream 
truss  rests  upon  the  concrete  pier;  elevation,  18.99  feet.  (2)  The  north  end  of  the  bed 
plate  upon  which  the  north  end  of  the  upstream  truss  rests;  elevation,  18.89  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 
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Discharge  measurements  of  Malheur  River  at  HaUiday's  bridge  j  near  OrUario,  Ortg.,  in  19(^. 


Date. 


Hydrograpber. 


January  25 E.  N.  Smith 

January  26. Smith  and  Johnson. 

January  30 1  Sawyer  and  G  riffln. . 

February  24... .    J.  M.  GriflQn 

March  1 ' do 

March  25 1  W.C.Sawyer 

March  27 do 

April  11 Smith  and  Griffln... 

Maya. I do 

June  21 1  E.  N.  Smith 

November  10... I  R.  S.  Hall 

December  29 do 


Width. 


Feet. 
93 
93 
94 
85 
92 
94 
94 
95 
94 
92 
92 
90 


Area  of       Mean 


section. 

velocity. 

Square- 
feet. 

Feet  per 
second. 

595 

2.75 

550 

2.74 

354 

1.30 

549 

3.75 

532 

2.77 

516 

2.70 

448 

2.45 

421 

2.41 

281 

1.54 

167 

.53 

170 

.65 

106 

.71 

iMd^t. 


L>is- 
chargt. 


I 


I 


Feet. 

5,16 
4.96 
3.60 
5.55 
4.80 
4.74 
4.41 
4.36 
3.20 
2.15 
2.20 
2.29 


Seatcd- 
ftfi. 

i.sj: 
i,3b: 


l.CS 

l.» 

i,m 

1.014 

<£ 

$ 

lie 

75 

Daily  gage  height,  in  feet,  of  Malheur  River  at  HaRiday^s  bridge^  near  OrUario,  Oreg.yfor  J90^. 


Day. 


1. 
2. 
3. 
4. 

5. 
6. 
7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 


20. 
21. 
22. 


25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


2.7 
2.7 
2.8 

2.  as 

2.8 

2.6 

2.6 

2.35 

2.3 

2.35 

2.35 

2.3 

2.35 

2.35 

2..J5 

2.5 

2.45 

3.85 

3.85 

4.5 

4.3 

3.85 

5.0 

7.15 

5.9 

4.8 

4.35 

3.95 

3.6 

3.4 

3.3 


Feb. 

3.2 

3.1 

3.0 

2.9 

2.9 

2.8 

2.7 

2.0 

2.7 

2.5 

2.4 

2.8 

2.5 

2.65 

2.7 

2.8 

2.7 

2.7 

2.7 

2.8 

3.25 

4.75 

5.15 

5.65 

5.85 

5.6 

5.35 

5.05 


Mar. 

Apr. 

May. 

4.85 

4.15 

3.3 

4.95 

4.22 

3.27 

4.95 

4.58 

3.2 

4.9 

4.77 

3.1 

5.1 

4.53 

3.1 

June.       JulT. 


5.15 

5.2 

5.1 

4.95 

4.85 

5.0 

5.25 

5.4 


5.0 

4.85 

4.85 

4.75 

4.85 

5.15 

6.2 

5.0 

4.85 

4.7 

4.6 

4.4 

4.35 

4.25 

4.2 

4.2 


4.27 

4.18 

4.25 

4.32 

4.35  ! 

4.37  ! 

4.23  i 

4.12  I 

4.05  j 

4.0    I 

3.83  I 

3.8    I 

3.75 

3.75 

3.75 

3.75 

3.7 

3.65 

3.6 

3.55 

3.48 

3.45 

3.47 

3.52 

3.38 


3.08  I 

2.97 

2.93  ' 

2.85  I 

2.55  I 

2.45 

2.43 

2.4 

2.35 

2.35 

2.3 

2.25 

2.17 

2.22 

2.0 

1.95 

i.y 

1.93 

1.9 

1.87 

1.85 

2.08 

2.47 

2.5 

2.33 

2.27 


2.38 

2.25  i 

2.2 

2.27 

2-55 

2.55 

2.65 

2.8 

3.0 

3.47 

2.97 

2.85 

2.7 

2.55 

2.4 

2.3 

2.25 

2.25 

2.5     ^ 

2.17 

2.1 

2.U3 

1.92 

1.85 

1.85 

1.83 

1.77 

1.68  ' 

1.67  I 

1.73 

I 


IX 

1.3* 

1-62 

1.5 

1.5 

l-4a 

1.5 

1.5 

1.4 

1.4 

1.3 

1.3 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.2S 

1.35 

l..t5 

1.4 

1.4 

1.4 

1.3S 

1.35 

1.35 

1.35 

1.4 

1.4 


Note.— No  ice  record. 
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Station  rating  table  for  Malheur  River  at  HaUiday's  bridge,  near  Ontario ,  Oreg.,from  January  1 

to  July  31, 1905. 


Ga«B 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gago 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet! 

Feet. 

Second-feet. 

1.40 

9 

2.40 

145 

3.40 

481 

4.40 

1,098 

1.50 

17 

2.50 

170 

3.50 

525 

4.50 

1,174 

1.60 

26 

2.60 

197 

3.60 

575 

4.60 

1,252 

1.7Q 

36 

2.70 

226 

a  70 

630 

4.70 

1,332 

1.80 

47 

'      2.80 

257 

a80 

689 

4.80 

1,413 

1.90 

59 

2.90 

290 

3.90 

752 

4.90 

1,495 

2.00 

72 

3.00 

325 

4.00 

817 

5.00 

1,578 

2.10 

87 

a  10 

361 

4.10 

885 

5.20 

1,748 

2.20 

104 

a2o 

399 

4.20 

954 

5.40 

1,925 

2.30 

123 

3.30 

439 

4.30 

1,025 

5.60 

2,110 

The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  12  discharge  measure- 
ments made  during  1904-5.  It  is  well  defined  between  gage  heights  1.3  feet  and  5.5  feet.  The  table  has 
been  extended  beyond  these  limits.  Above  gage  height  5.5  feet  the  rating  curve  is  a  tangent,  the  differ- 
ence being  95  per  tenth. 

Estimated  monthly  discharge  of  Malheur  River  at  Halliday's  bridge,  near  Ontario,  Oreg.,for 

1905. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acrc-feet. 

January          .                .  .- 

3,582 

2,158 

1,925 

1,388 

439 

512 

33 

123 

170 

954 

473 

53 

33 

3 

635 
663 
1,484 
810 
183 
149 
11.6 

39,040 

February  

36.820 

March 

91,250 

April  

48,200 

May.......... 

11,250 

June 

8,866 

July 

713 

The  i)eriod                            - .          

236,100 

DITCHES  IN  MALHEUR  RIVER  VALLEY,  OREGON. 
VnrES  DITCH  ABOVE  VALE,  OREO. 

This  ditch  diverts  water  from  the  right  bank  of  Malheur  River  about  1  mile  above  the 
mouth  of  Malheur  Canyon  and  14  miles  above  Vale. 
The  gage  and  measuring  section  was  half  a  mile  below  the  mouth  of  the  canyon. 

Discharge  measurements  of  Vines  ditch  above  Vale,  Oreg.,  in  1904'  and  1905. 


Date. 


1904. 

June  29 

September  23 . 
August  5 

1905. 

June  14. 

June  28. 

September  30 . 

October  12 

November  6... 


Hydrographer. 


M.  W.  Torkelson. 

E.  N.  Smith 

M.  W.  Torkelson 

E.  N.  Smith 

do 

Hawthorne  and  Griffin. 

Hall  and  Sawyer 

R.  S.  Hall 


Discharge. 


Second-feet. 
1.23 
.60 
.32 

3.7 
1.3 
1.0 
1.7 
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■ALMKVm  FA 

Thk  caitti  diT^ru  w&er  fruoa  thi^  W^t  b^nk  of  Hakar  Rixcr  oiM^oartli  mOp  abore  tbf 
nwQth  cd  MMjbitfMr  Cmnjoti  aad  ftboot  13  miis  above  Vak. 

Thfp  gM^  Mod  memgunBf  srtioo  vft»  kxaiHl  a  shore  dif  nr>  below  xh^  vmste  gate. 

Dtntksr^  m^easvrmemit  •j  M^Dumt  Fmrm^rr  ncW  aion  Talf.  Orvy..  I'a  i904  am^  1^(&. 


Hj'lrosji|>fcer. 


IHadbar)^ 


Jii»34_ 

JalyS..-..   ... 

Jolf  27- 

AUIKIBSt  Ol 

September  23 . 

Mays™... ... 

iajl«L 

Jawr 

JolyU. 

September  30 . 
KoTemfaer  6.. . 


TorkrisoB  aad 
M.  W.  Torteboo- 
do... 


<Jo„ 

E.  S.  Smitb. 


J.  M-  GriffiD 

Smitb  aivl  Griffio. 
E-  X-  Smith. ---„ 
do. 


T.  H.  Hmwthoroe. 
R.S.  Han. 


■XAUGHinr  DITCH  ABOTS  TALK,  OKXO. 

Water  diverted  from  the  right  bank  of  Malheur  River  1  mile  below  the  mouth  of  Malheur 
CanvoD,  12  miles  above  Vale,  is  divided  one-fourth  mile  below  the  point  of  diversioo^  the 
left  branch  being  the  McLaughlin  ditch  and  the  right  the  *' J.  H." 

The  McLaughlin  ditch  was  measured  at  the  dividing  flume. 

The  McLaughlin  ditch  was  the  only  one  above  the  Nevada  ditch  which  carried  water 
between  July  15  and  about  September  25,  the  Nevada  having  established  a  prior  right  over 
all  of  the  others. 

Discharge  meanurements  of  McLau^in  ditch  above  VaU^  Oreg.y  in  1904  <ind  1905. 


Date. 

llydrograpber. 

Diadufge. 

1904. 
Ju np  25       

M-  W.  Torkelson....  

10.S 

July  fi 

.     .do 

10.3 

Julv  22 

do 

6.3 

Aitgii»t  25 

Sawver  and  Smith 

2.J 

Scptomlxjr  23. . . 

1905. 
Mav  10 

E.  N.  Smith   

13.3 

Smith  and  Griirin 

19.2 

Jum'  14 

E.  N.  Smith 

4-2 

Junn  2H 

do. 

8.7 

July  12 

July  28 

do.     .        .,  

&.e 

do 



7.1 

Auffust  3 

do 

4.0 

August  12 

do.. 

2.7 

August  22 

do 

2.S 

Scptc-mber  2.... 

.....do. 

l.S 

ScplPmlKT  30.. . 

do 

.7 

October  12 

W.  C.  Sawyer 

.5 

NovcmlK3r6.... 

R.  S.  Hall.... 

.5 
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The  gage  and  measuring  section  on  the  "J.  H."  ditch  was  located  one-half  mile  l)clow 
the  point  of  diversion  from  the  McLaughlin  ditch. 

Discharge  measurements  of*^J.  H."  ditch  above  Vale,  Oreg.,  in  190^  and  1905. 


Date. 

Hydrographcr. 

Discharge. 

1904. 
June  25 

M.  W.  Torkelson 

Second^eet. 
8.3 

July  6 

do 

9.6 

July  22 

do 

8.7 

August  5 

do 

7.1 

igo5. 

May  16 

Smith  and  Griflan 

7.7 

June  15 

E.N.Smith 

11.1 

June  28 

do 

6.4 

July  12 

do 

.3 

September  2. . . . 

do 

1.0 

September  30. . . 

Hawthorne  and  G riffln 

.6 

October  12 

W.  C.  Sawyer 

.8 

UKEBABOEK  DITOH  ABOVE  VALE,  OREO. 

The  Liuebai^er  ditch  diverted  water  from  the  right  bank  of  Malheur  River  10  miles  above 
Vale,  Oreg.,  from  May  1  to  June  14,  1905.  June  14,  1905,  a  discharge  measurement  made 
by  E.  N.  Smith  gave  a  discharge  of  2.7  second-feet. 

•    OELLESHAN  k  FBOEKAN  DITOH  ABOVE  VALE,  OREO. 

This  ditch  diverts  water  from  the  left  bank  of  Malheur  River  about  8  miles  above  Vale. 
The  gage  and  measuring  section' were  located  at  Ricker's  ranch. 

Discharge  measurements  o/GeUerman  cfc  Frohman  ditch  above  Vale,  Oreg.,  in  1904  o,^  1905. 


Date. 

Hydrographer. 

Discharge. 

1904. 
June  25 

M.  W.  Torkelson 

Second-feet. 
13.5 

July  30 

do 

4.5 

September  23... 

E.  N.  Smith 

1.6 

1905. 
May  5 

J.  M.  Griffin 

64.7 

May  15 

E.  N.  Smith 

70.7 

June  12 

do 

42.8 

June  27  .   . . 

..do 

25.6 

July  12 

do 

8.6 

October  12 

Sawyer  and  Hall 

1.1 

Digitized  by 


Google 


136  STREAM    MEASUREMENTS    IN   1905,  PART    XIV. 

SAHD  HOLLOW  DITOH  ABOVE  YALE.  OREO. 

This  ditch  diverts  water  from  the  right  bank  of  Malheur  River  6  miles  above  Vale. 
The  gaging  station  was  located  at  High's  ranch. 

Discharge  measurements  of  Sand  Hollow  ditch  above  Vale,  Oreg.,  in  1904  and  1905. 


Date. 


1904. 

Juno  29 

July  30 

August  9 

September  23.. 


1905. 

May  17 

June  16 

June  29 

July  13 

October  12 

November  16.. 


M.  W.  Torkelson. 

....do 

....do 

E.  N.Smith 


Smith  and  Griffin. 

E.  N.Smith 

do 

do 

Sawyer  and  Hall.. 
R.  S.  Hall 


Hydrographer. 


Discharge. 


'Second-/eH. 
12.4 
5.6 
2-9 
6.0 

12.6 
6.4 

7-5 
3-3 

O.S 
6.1 


HOPE  KILL  DITCH  AT  YALE,  OREO. 

This  ditch  diverts  water  from  the  left  bank  of  Malheur  River  2  miles  above  Vale.    Its 
water  was  formerly  used  by  a  mill  one-half  mile  south  of  Vale  and  returned  to  the  liver. 
Gagings  were  made  just  above  the  Bully  Creek  crossing. 

Discharge  measurements  of  Hope  Mill  ditch  at  Vale,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Dlacharge- 

May  1 

J.  M.  Griffin 

Second-frft. 
12.3 

June  10 

E.  N.  Smith 

9.9 

June  27 

..  ..do 

S.2 

Julys 

do 

.8 

October  12 

Sawyer  and  Hall 

5,2 

November  4 

R.  S.  Hall 

5.6 

KEYADA  DITCH  BELOW  YALE,  OREO. 

This  ditch  diverts  water  from  the  right  bank  of  Malheur  River  1  mile  below  Vale. 
Measurements  were  made  1,000  feet  below  the  head-gate. 

Discharge  measurements  oj  Nevada  ditch  below  Vah,  Oreg.,  in  1904  o^nd  1905. 


Date. 


1904. 

July  12 

July  20 

August  6 

August  23 

September  7... 
Septembers... 
September  24.. 


Hydrographer. 


Discharge. 


M.  W.  Torkelson 

do 

Torkelson  and  Smith  . 

Sawyer  and  Smith 

E.  N.  Smith ... 

....do 

...-do 


Seamd-feet. 
107.0 
64.1 
46.5 
43.0 
34.0 
IS.  2 
«.9 
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/discharge  measnremenfft  of  Nevada  ditch  below  Vale,  Oreg.,  in  1904.  and  1905 — Continued. 


Date. 

Hydrographer. 

Discharge. 

1905. 
April  25 

Smith  and  Grflln .      . 

Second-feet. 
48.7 

May25 

June? 

July  13 

July  21 

July  29 

August  4 

August  U 

August  17 

August  29 

W.  C.  Sawyer*. 

69.3 

E.  N.  Smith 

99.9 

do 

24.0 

do 

34.7 

do ..  .. 

27.6 

do 

22.5 

do •. 

16.9 

do 

13.7 

Smith  and  E no 

14.3 

September  16. . . 

G.  Stubblefleld ■. 

25.9 

September  24. . . 

Hawthorne  and  Stubblefleld 

37.5 

October  4 

Hawthorne  and  GrifBn 

39.2 

October  10 

Hall  and  Hawthorne 

37.2 

Discharge  measurements  ofwasteways  of  Nevada  ditch  in  1906. 
MCGREGOR  WASTEWAY  BELOW  VALE,  OREG. 


Date. 

Hydrographer. 

Discharge. 

May  18    . 

Smith  and  Grlflln. . 

Second-feet. 
0.9 

June  21 

E.N.Smith 

24.3 

October  4 

R.  S.  Hall 

15.9 

October  14 

do 

.3 

COTTON  WASTEWAY  ABOVE  ONTARIO,  OREG. 


May  10 '  E.  N.  Smith 

June  21 do 

October  4 1  Hawthorne  and  Griffin. 

October  15 1  R.  S.  Hall 


4L3 

6.9 

1.2 

.5 


BR08KAN  DITOH  NEAR  ONTARIO,  OREO. 

This  ditch  divert^s  water  from  the  left  bank  of  Malheur  River  3  miles  west  of  Ontario. 
Discharge  measurements  of  Brosnan  ditch  near  Ontario,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Discharge. 

June  7 

E.  N.  Smith.     .               .         .  .                   

Second-feet. 
0.4 

October  4 

Hawthorne  and  Griflln 

3.9 

BULLY  CREEK  ABOVE  VALE,  OREG. 

This  station  was  established  January  27,  1905.  It  is  near  the  location  of  the  original 
station  on  Bully  Creek,  one-fourth  mile  below  Warm  Springs  stage  station,  15  miles  above 
Vale,  Oreg. 

IRR  178—06 10 

/Google 


Digitized  by ' 


138 


STREAM    MEASUREMENTS    IN    1906,  PART    XIV. 


The  channel  is  straight  for  50  feet  above  and  300  feet  below  the  station.  The  current  is 
swift.  The  right  bank  is  high,  but  composed  of  soft  soil,  and  may  wash  away  for  70  feet, 
until  the  hillside  is  reached.  The  left  bank  is  high  and  rocky,  but  may  overflow  a  road  11 
feet  wide  until  the  vertical  cliff  is  reached.  The  bed  of  the  stream  is  composed  of  gravel 
and  is  shifting.    There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  the  stream  face  of  the  bolt  t<}  which  the  cable  is  anchored 
at  the  left  bank. 

The  gage  is  in  two  sections.  The  lower  section,  reading  from  0  to  7.6  feet,  is  nailed  in 
an  inclined  position  to  posts  embedded  in  riprap  on  the  left  bank.  The  upper  section  is 
a  vertical  staff,  reading  from  7.6  feet  to  11  feet,  fastened  to  the  cliff.  During  1905  the 
gage  was  read  once  each  day  by  F.  O'Neill.     Bench  marks  were  established  as  follows: 

(1)  A  cut  on  a  shoulder  of  the  cliff  11  feet  upstream  from  the  vertical  portion  of  the  gage; 
elevation,  9.08  feet.  (2)  A  standard  copper  bolt  cemented  in  the  solid  rock  2i  feet  up- 
stream from  the  gage  on  the  hill  side  of  the  road;  elevation,  7.61  feet.  Elevations  refer 
to  the  datum  of  the  gage. 

Information  in  regard  to  station  formerly  maintained  near  this  point  is  contained  in 
the  following  Water-Supply  Papers  of  the  United  States  Geological  Survey: 

Description:  100,  p  428;  135,  pp  211-212. 
Discharge:  100,  p  429;  135,  p  212. 
Gage  height:  100,  p  429;  135,  p  213. 

Discharge  measurements  ofBuUy  Creek  above  VdUj  Oreg.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

he^. 

Dto- 
cfaarge. 

January  30 

February  22 . . . 
February  23... 
February  25 

Smith  and  Johnson 

Feet. 
37 
34 
34 
53 
48 
29 
26 
10 
8.7 

Square^ 
feet. 

30 

41 

38 

80 

72 

29 

16 

4.7 

4.3 

Feet  per 
second. 

0.86 

2.07 

1.82 

3.66 

2.98 

1.14 

.75 

.94 

.39 

Feet. 
2.18 

Second- 

V7 

Snjith  and  Griffin 

2  66              85 

E.N.Smith 

2.58  *            €9 

do 

3.40             294 

March  9 



Smith  and  Griffin 

3. 10             215 

April  20 

June  9 

E.N.Smith 

2  35               33 

do 

2  00               12.0 

June26o 

do 

1.88                 ^  A 

Julys 

do 

1.79 

i.eo 

2.17 

J   ^ 

August  8  b 

do 

.3 

December  30  *  . 

R.  S.  Hall 

12 

7.8 

.78 

6^1 

a  Made  one-half  mile  above  cable.  b  Weir  measurement.  c  Ice. 

Daily  gage  height,  in  feet,  of  Bully  Creek  above  Vale,  Oreg.,  for  1905. 


Day. 


Jan.      Feb.     Mar.     Apr.  I  May.    June.    July.     Aug.  |  Sept.  i  Oct.  |  Nov.     Dec. 


3 ; 

4 j 

5 1 

6 ' 

1:::::=} 

0 1 

10 

u 

12.... I 


Feb. 

Mar. 

2.12 

3.3 

2.1 

3.28 

2.1 

3.3 

2.1 

3.38 

2.1 

3.62 

2.1 

3.55 

2.6 

3.45 

2.6 

3.20 

2.6 

3.1 

2.6 

3.1 

2.6 

3.1 

2.18 

3.34 

2.96  ! 
3.2  1 
3.0  I 
2.94  I 
2.94  j 
2.9 
2.8  , 
2.8 
2.75  I 
2.75  I 
2.7  I 
2.65  ' 


[ay. 

June. 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

I.  / 

1.64 

2.0 

1.64 

2.0 

1.64 

2.0 

1.64 

1.9 

1.64 

1.9 

1.64 

1.86 

1.64 

1.8 

1.68 

1.64 

1.8 

1.68 

1.64 

1.8 

1.68 

1.64 

1.8 

1.68 

1.64 

1.8 

1.66 

1.64 

1.76 

1.76 

1.76 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.8 

1.8 


1.8 

1.8 

1.8 

1.8 

1.82 

1.82 

1.84 

1.84 

1.84 

1.86 

1.88 

1.9 


1.9 

1-9 

1.9 

1.92 

1.94 

1.96 

1.96 

1.96 

1.98 

1.98 

2,0 

2.0 
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DaUy  gage  T^eight,  in  feet,  of  BuUy  Creek  above  Vale,  Oreg,,for  1905 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

.  June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

13 

2.3 

2.2 

2.2 

2.3 

2.42 

2.22 

2.2 

2.2 

2.45 

2.7 

3.3 

3.3 

3.1 

2.98 

2.98 

3.0 

3.0 

3.1 

3.56 

3.26 

3.12 

3.2 

2.6 

2.6 

2.6 

2.56 

2.5 

2.46 

2.4 

2.35 

2.26 

2.22 

2.22 

2.2 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

1      2.0 

2.0 

1      2.0 

2.0 

2.0 

2.0 

1      2.0 

j      2.0 

2.0 

1      2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

8 

1.66 
1.66 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

1.6 

1.6 

1.6 

1.68 

1.7 

1.7 

1.7 

1.7 

1.7 

1.8 
1.8 
1.8 
1.8 

i;8 

1.8 
1.8 
1.8 
1.8 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 

2.0 

14 

1.8 
L.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
7 

2.02 

15 

2.02 

16 

2.02 

17 

2.04 

18.. 

2.04 

19 

2.04 

20 

2.06 

21 ;.... 

2.06 

22 

1.7    I    1.8 
1.7    1     1.8 

2.08 

23 

2.7 

2.08 

24 

2.36 
2.32 
2.21 
2.18 
2.23 
2.19 
2.18 
2.14 

3.4 

3.4 

3.44 

3.4 

3.2 

1.7 

1.72 

1.72 

1.72 

1.74 

1.74 

1.74 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

2.08 

25 

3.0         2.18 
3.0        2.1 
2.94       2.04 
2.9    '    2.0 
.     2.9    1    2.0 
.     2.9    ,    2.0 

.     2.95   

1 

2.1 

26 

2.1 

27 

2.12 

28 

2.14 

29 

2.16 

30.... 

2.18 

31  ...  . 

2.18 

Station  rating  table  for  Bully  Creek  above 

Vak, 

Greg.,  from  January  £4,  to  December  SI, 

1906. 

Gage 
height. 

Discharge. 

Oaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 

Second-feet. 
0.0 
.3 
2.0 
6.0 
11 
17 

Feet. 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 

SecoTi 

id-feet} 
24 
32 

41     j 
54    ' 
72 
96 

1 

Feet. 
2.80 
2.90 
3.00 
3.10 
3.20 

Second-feet. 
120 
146 
174 
202 
231 

Feet. 
3.30 
3.40 
3.50 
3.60 
3.70 

Second-feet 
261 
292 
324 
358 
394 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  discharge  measure- 
ments made  during  1905.    It  is  well  defined  between  gage  heights  1.7  feet  and  3.4  feet. 

Estimated  monthly  discharge  of  Bully  Creek  above  Vale,  Greg.,  for  1905. 


Month. 


January  24-31 . 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


The  year. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


37 

305 

365 

231 

11 

11 

11 

.3 

.9 

2 

6 

6 


19 
17 
146 
11 
11 
11 
.3 
.1 
.1 
1.2 
2 
6 


.1 


26.5 
84.5 
224 
77.1 
11.0 
11.0 
3.11 
.17 
.30 
1.83 
4.93 
6.00 


Total  in 
acre-feet. 


37.5 


421 

4,693 

13,770 

4,588 

676 

655 

191 

10 

18 

112 

293 

369 


25,800 


Note.— December  estimate  reduced  on  account  of  ice  conditions. 
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STREAM   MEASDREMEirre   IN   1905,   PABT   XIV. 
BULLY  f -REEK  AT  VALE,  OREG. 


This  sUtK,n  w- -tablbhed  April  8.  1904  by  John  H.  Lewis,  and  discontinued  IW 
ber  31  1905.  It  b  located  at  the  county  highway  bridge  across  Bully  Creek  just  .bov. 
.^  juncfon  w.th  Malheur  River,  at  Vale,  Oreg.  The  suln  is  13  mil^  be^w  h^fZ^ 
St.  .on  on  th.s  cr^k,  which  was  destroyed  by  flood  and  discontinued  M^h  1,  ^ 
Except  for  a  few  days  when  the  surface  snow  is  going  off,  no  streams  enter  BuIkcS 
^tween  th.s  and  the  old  station.  Five  small  ditches  divert  water  during  tifi^ 
sea^^n.    The  station  >s  affected  by  backwater  from  Malheur  River  ^^ 

currents  swft.  Both  banks  are  high,  clear,  and  not  subject  to  overflow.  The  bed  of  ibe 
st^am  ,s  composed  of  clay  and  sand  and  is  shifting.  The,,  is  but  one  channefrt  ^ZZ 
Th^  S"r  "^T"""  "«  -""l*  f'-"'  the  downst«,am  side  of  the  singles  "uX 
The  m.tml  pomt  for  soundings  is  the  south  end  of  the  east  bridge  railing 

A  standard  chain  gage  is  attached  to  the  bridge;  length  of  chain,  17.22  feet  Durinr 
1905  the  gage  was  read  once  each  day  by  Isaac  McCumsey  and  Z.  G.  VVilson  EkLh  ™2 
were  established  as  follows:  (1)  The  top  surface  of  the  north  projecting  floor  ^^ 
ea.a  side  of  the  bridge;  elevation,  15.36  feet.     (2)  On  the  north  end  ofltonTd^^u"  .t 

z'z  z;  c  t'"" "'  f "  "T  "J"  *"""'  ^  '^'  *'"^'«-»  of  '^^  ^  ^ 

tion,  iKm  foot.     Elevations  refer  to  the  datum  of  the  gage 

A  dascription  of  this  station,  with  gage  heights  and  discha,^  daU,  is  contained  in  Water- 
Supply  Paper  No.  135,  United  Stat^  Geological  Survey,  pa^  21^^215. 

Discharge  measurements  of  BuUy  Creek  at  Vale,  Oreg.,  in  1905. 


Date. 


Hydrographer. 


January  25 .... |  E.N. Smith 

Februar>'l....l  IMI. Johnson 

February  11 ...  J  J.  M.  Griffin 

February  23... j  Griffin  and  Smith... 

Febniar}'25...l  J.M.Griffin 

March  2 '  E.N.Smith 

March  3 [  P.H.Johnson 

M«rch9 !  J.M.CJriffin 

March  23 Smith  and  Johnson . 

March  30 |  J.M.Griffin 

AprilU do 

April27 do 


Juno  10 

June  27  o 

July  20 

S<^pteml)er  11 . . 

OctolK?r  12 

November  7o.. 
December  27... 


E. 


N.Smith 

do 

....do 

W.C.Sawyer 

Sawyer  and  Hall. 

H.S.Hall 

.-..do 


o  Made  at  different  section. 


Width 

Area  of 
•  section. 

Square 
feet. 

Mean 
velocity. 

1  Feet  per 
second. 

Ga«e 
hei^t. 

Feet. 

1      Dfe. 
'  chAifie. 

re... 

Seetmd- 
feet. 

40 

18.9 

0.86 

3.70 

16-1 

40 

18.5 

]          1.13 

3.70 

aD-9 

40 

12 

.82 

3.60  1 

9.9 

42 

43 

1.72 

4.32   1 

74 

42 

114 

3.91 

5.95  , 

447 

48 

105 

4.09  1 

5.43 

4S 

49 

116 

4.45  1 

5.63 

516 

32 

45 

3.22  j 

4.80 

145 

46 

86 

3.48  1 

4.98 

299 

43 

58 

2.55  1 

4.40 

146 

40 

34 

2.68  1 

3.95 

91 

26 

10.6 

2.23  1 

3.29 

23.7 

31 

25 

3.00  1 

3.75 

75 

18 

.  17.8 

1.50 

3.48 

2S.7 

11 

5.7 

.82  1 

3.05 

4.7 

6 

2.9 

.62 

3.05  ' 

I.S 

10 

2.7 

.79 

3.05 

2,1 

17 

8.5 

.88 

3.26 

7.6 

14 

6.2 

1.09 

1 

3.17 

6.S 
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Day. 

Jan. 

Feb. 

Mar. 

Apr. 

4.3 

4.6 

4.6 

4.4 

4.3 

4.2 

4.15 

4.1 

4.0 

4.0 

3.95 

3.9 

4.0 

3.75 

3.6 

3.6 

3.5 

3.45 

3.4 

3.4 

3.3 

3.3 

3.25 

3.25 

3.25 

3.3 

3.25 

3.3 

3.3 

3.3 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

NoV. 

Doc. 

1 

3.7 

3.6 

3.6 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.3 

3.4 

3.4 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.6 

4.2 

3.7 

3.8 

3.8 

3.8 

3.8 

3.65 

3.65 

3.7 

3.7 

3.7 

3.7 

3.7 

3.6 

3.6 

3.4 

3.6 

3.6 

3.6 

3.5 

3.5 

3.7 

3.7 

3.5 

3.6 

3.6 

3.5 

3.5 

3.7 

3.95 

4.45 

5.4 

5.75 

5.55 

5.6 

5.4 

5.3 

5.5 

5.5 

6.7 

5.4 

5.7 

5.45 

4.95 

4.75 

4.6 

4.6 

4.9 

5.1 

5.0 

4.8 

4.7 

4.6 

4.5 

4.5 

4.4 

5.1 

5.0 

5.1 

4.8 

4.8 

4.5 

4.6 

4.4 

4.4 

4.4 

4.4 

3.3 

3.25 

3.3 

3.3 

3.25 

3.3 

3.25 

3.2 

3.2 

3.25 

3.25 

3.25 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.45 

3.45 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.6 

3.6 

3.75 

3.8 

3.8 

3.75 

3.7 

3.65 

3.6 

3.8 

3.85 

3.65 

3.65 

3.65 

3.7 

3.6 

3.6 

3.7 

3.6 

3.6 

3.6 

3.6 

3.5 

3.4 

3.4 

3.35 



3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.25 

3.25 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.15 

3.15 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.0 

3.1 

3.1 

3.1 

3.0 

3.0 

3.0 

3.0 

3.02 

3.01 

3.0 

3.01 

3.01 

3.01 

3.01 

3.0 

3.01 

3.0 

3.0 

3.0 

3.0 

3.01 

3.0 

3.0 

3.01 

3.01 

3.0 

3.01 

3.02 

3.01 

3.02 

3.02 

3.02 
3.03 
3.03 
3.03 
3.03 
3.05 
3.04 
3.03 
3.03 
3.03 
3.03 
3.04 
3.03 
3.04 
3.02 
3.04 
3.03 
3.04 
3.04 
3.04 
3.04 
3.04 
3.06 
3.06 
3.07 
3.08 
3.08 
3.04 
3.04 
3.03 

3.05 
3.06 
3.04 
3.04 
3.03 
3.03 
3.04 
3.04 
3.04 
3.06 
3.04 
3.05 
3.04 
3.05 
3.04 
3.05 
3.06 
3.06 
3.05 
3.05 
3.04 
3.06 
3.06 
3.08 
3.08 
3.08 
3.06 
S.05 
3.03 
3.06 
3.03 

3.05 

3.05 

3.21 

3.25 

3.23 

3.21 

3.31 

3.21 

3.16 

3.1 

3.1 

3.1 

3.09 

3.61 

3.11 

3.09 

3.1 

3.06 

3.19 

3.23 

3.2 

3.25 

3.28 

3.16 

3.19 

3.42 

3.47 

3.32 

3.34 

3.36 

3.35 

2 

3.4 

3 

3.49 

4 

3.41 

5 

3.5 

6 

3.32 

7 

3.55 

8 

3.45 

9 

3.35 

10 

3.45 

11 

3.25 

12 

3.2 

13 

3.2 

14 

3.12 

15 

3.12 

16       

3.2 

17 

3.17 

18 

3.2 

19 

3.23 

20      .   .  . 

3.45 

21 

3.32 

22.... 

3.17 

23 

3.3 

24 

3.2 

25 

3.29 

26 

3.2 

27 

3.2 

28 

3.16 

29 

3.19 

30       .  .. 

3.17 

31 

3.14 

Note.— No  ice  record. 

WIL.L.OW  CREEK  NEAR  MALHEUR,  OREG. 

This  station  was  established  November  4, 1904,  by  W.  C.  Sawyer.  It  is  located  at  Beer's 
ranch,  about  5  miles  from  Malheur,  on  the  road  to  Huntington,  Oreg. 

The  channel  is  straight  for  100  feet  above  and  below  the  station,  and  the  current  is  swift. 
Both  banks  are  high,  clean,  and  do  not  overflow.  The  l)ed  of  the  stream  is  composed  of 
rock  and  gravel  and  is  free  from  vegetation,  and  permanent.  There  is  but  one  channel  at 
all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  eyebolt  to  which  the  cable  is  attached  at  the  left  bank. 

A  staff  gage  is  attached  to  an  immense  bowlder  at  the  mouth  of  the  canyon,  about  one- 
half  mile  below  the  cable.  During  1905  the  gage  was  read  once  each  day  by  S.  P.  Colt. 
The  bench  mark  is  a  square  chisel  draft,  marked  with  the  letters  "B.  M."  in  black  paint,  on 
the  top  of  the  bowlder  to  which  the  gage  is  fastened,  5.4  feet  upstream  from  the  gage ;  ele- 
vation, 5.74  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  heights  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  215-216. 
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STREAM    MEASUREMENTS    IN   1905,   PART    XIV. 


Discharge  measurements  of  WiUow  Creek  near  Malheur ^  Ortg.^  in  1905. 


^  Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gaps 
hei^t. 

cbtrge. 

March2a 

W.C.  Sawver 

Feet. 
16 
15 
14 

a2 

4.3 

18.7 
15.0 
15.3 
4.5 
2.0 

Feet  per 
second. 

1.97 

2.61 

2.93 

.93 

.40 

Feet. 
1.63 
1.52 
1.68 
.eft 
.32 

Seami- 
fed 

36.8 

March  2 

do 

37.6 

March  23 

do 

4i3 

September  14.. 
November  23  . . 

do 

12 

R.  8.  Hall 

.8 

a  Made  by  wading. 
Daily  gage  height^  in  feet,  of  Willow  Creek  near  Malheur,  Oreg.yfor  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept.     Oct. 

Not. 

Dec 

1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.2 

1.15 

1.0 

1.05 

1.3 

1.0 

1.1 

1.2 

1.3 

1.2 

1.3 

1.4 

1.45 

1.05 

1.45 

1.45 

1.2 

1.6 

1.6 

1.9 

1.7 

1.25 
1.52 
1.6 
1.5 
1.7 
1.88 
2.1 
1.94 
1.94 
1.96 
1.86 
1.84 
1.8 
1.66 
1.58 
1.5 
1.56 
1.9 
1.62 
1.8 
1.66 
1.74 
1.64 
,1.58 
1.54 
1.44 
1.38 
1.36 
1.6 
1.4 
1.52 

1.54 

1.64 

1.6 

1.52 

1.48 

1.36 

1.32 

1.3 

1.24 

1.26 

1.26 

1.18 

1.06 

1.0 

.8 

.78 

.78 

.82 

1.18 

1.2 

1.06 

1.06 

1.0 

.86 

.85 

.98 

.94 

.82 

.86 

.94 

0.96 

1.0 

1.12 

1.12 

1.06 

1.0 

1.0 

1.1 
1.14 

.8 

.76 

.76 

.76 

.9 

.74 

.84 

.84 

.84 

.8 

.82 

.96 

0.56 
.78 
.82 
.94 
1.0 
1.04 
.94 
1.14 
1.0 
.96 
1.0 
1.65 
1.25 
1.15 
1.1 
1.0 
1.0 
.5 
.9 
.82 
.84 
.66 
.52 
.54 

0.85 

.  ...     0 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.85 

.85 

.9 

9 

9 

9 

9 
.9 

9 

9 

9 

8 

8 

I 

8 
8 
8 
8 
85 
85 
-85 
85 
85 

2 

1.0 

3  .     . 

1 


4 

.55 

.5 

.5 

.5 

.5 



as 

.5 
.5 
.5 
.5 
.5 
.5 

.5 

.5 

.45 

.45 

.45 

.45 

.4 

.4 

.4 

.4 

.4 

.4 

.35 

.35 

.35 

.35 

.35 

5 

ai 

6 J 

.5 

7 1  ..  .. 

.5 

8 

.5 

9 

.5 

10 

1 

11 

1 

12 

13 '. 

1 

14 

I 

15 

0.8 

.85 

.85 

.9 

.9 

.95 
1.0 

.95 
1.0 
1.05 
1.05 
1.1 
1.05 
1.1 
1.0 
1.15 
1.0 

16 

17 

18 

19 

20 

21 

'::':". i 

.... 

22 

23 

24 

.8 

.8 

.8 

.8 

.8 

.8        . 

.8 

25     

26 

27 

.92 

28 

29 

.6 
.65 

30 

31 

_J 

Note.— Creek  dry  July  15  to  August  24. 
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Station  rating  table  for  WiUow  Creek  near  Malheur^  Oreg.,  from  January  1  to  December 

31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Dischaige. 

Gage 
height. 

Dischaige. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.30 

0.5 

0.80 

7.0 

1.30 

24 

1.80 

53 

.40 

1.2 

.90 

9.5 

1.40 

29 

1.90 

61 

.60 

2.2 

1.00 

12.5 

1.50 

34 

2.00 

60 

.fiO 

as 

1.10 

16 

1.60 

40 

2.10 

78 

.70 

6.0 

1.20 

20 

1.70 

46 

2.20 

87 

The  above  table  is  applicable  onlv  for  open-channel  conditions.    It  is  based  on  five  discharge  meas- 
urements made  during  1905.    It  is  liairly  well  defined. 

Estimated  monthly  discharge  of  Willow  Creehnear  Malheur,  Oreg.,for  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


Total  in 
acre-feet. 


January  1&-31... 

February 

March 

AprU 

May 

June , 

July , 

August 

September 

October 

November  1-27. 


18.0 

61.0 

7a  0 

42.5 

17.5 

43.0 

8.2 

2.0 

7.0 

9.5 

6.7 


7.0 

12.5 

22.0 

6.5 

6.0 

2.0 

.0 

.0 

2.0 

7.0 

.8 


The  period. 


12.2 

23.4 

44.5 

18.3* 

11.1 

10.5 

1.4 

.45 

4.7 

8.0 

2.0 


410 

1,300 

2,736 

1,089 

682 

625 

86 

28 

280 

492 

106 


7,834 


Note.— Water  was  taken  from  the  creek  above  the  gage  by  Beer's  ditch  from  April  8  to  July  3,  July  15 
to  August  24,  and  8epteml)er  8-12.    The  estimated  amount  diverted  by  the  ditch  is  as  follows: 


Acre-feet. 

April  8-30 »2 

May 124 

June 120 


I  Acre-feet. 

July  1-3;  15-31 , 00 

August  1-24 68 

September  8-12 20 


The  estimate  for  Willow  Creek  does  not  include  this  diversion. 

WILLOW  CREEK  NEAR  DELL,  GREG. 

This  station  was  established  May  12,  1904,  by  H.  D.  Newell.  It  is  located  at  a  bridge  at 
Cole's  ranch  near  Dell,  Oreg.,  28  miles  above  Vale. 

Over  two-thirds  of  the  drainage  area  is  practically  free  from  timber.  The  river  bottom  . 
is  irrigated  and  cultivated  and  the  higher  lands  are  covered  with  sagebrush.  The  head- 
waters of  the  creek  and  its  tributaries  drain  the  southern  slopes  of  the  Burnt  River  Mountains, 
which  are  covered  with  stunted  pines  and  junipers.  The  Eldorado  mining  ditch  brings  a 
small  volume  of  water  at  irregular  intervals  into  the  creek  from  the  headwaters  of  Burnt 
River.  The  flow  of  the  creek  is  also  affected  by  reservoirs  used  for  mining  purposes  on  some 
of  its  other  tributaries. 

The  channel  is  slightly  curved  for  about  200  feet  above  and  straight  for  200  feet  below  the 
station  and  is  somewhat  obstructed  by  willows.  The  current  is  moderate.  Both  banks 
are  low,  but  all  the  water  passes  between  the  abutments  of  the  bridge.  The  bed  of  the 
stream  is  composed  of  mud  and  is  slightly  shifting.  There  is  but  one  channel  at  all  stages, 
broken  by  the  bridge  bents. 
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Discharge  measurements  are  made  from  the  downstream  side  of  the  wooden  higfawBT 
bridge.  The  bridge  has  a  single  span  of  about  137  feet  and  trestle  approach  at  each  end. 
The  initial  point  for  soundings  is  the  left  end  of  the  downstream  hand  rail. 

A  standard  chain  gage  is  attached  to  the  downstream  side  of  the  bridge;  length  of  chain, 
18.06  feet.  During  1905  the  gage  was  read  once  each  day  by  Emory  Cole.  Bench  marks 
were  established  as  follows:  (1)  A  group  of  three  spikes  driven  into  a  post  at  the  comer  of 
the  fence  about  40  feet  east  of  the  initial  point;  elevation,  14.92  feet.  (2)  A  cros  painted 
on  the  top  of  the  stone  of  east  abutment,  6.5  feet  from  the  initial  point  and  marked  "  B.  M. " ; 
elevation,  14.79  feet.  (3)  The  top  of  a  bolt  at  the  foot  of  the  inclined  end  post  of  the 
south  truss  of  the  bridge,  20  feet  from  the  initial  point  for  soundings;  elevation,  14.97  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  with  gage  heights,  discharge  data,  and  rating  table  is  coa- 
tained  in  Water-Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  216-218. 

Discharge  measurements  of  Willow  Creek  near  DeU,  Oreg.j  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gape 
height. 

Dis- 
chargie. 

January  31 

finnith  and  Johi^i^nn  ...    

Feet. 
47 
42 
43 
63 
52 
41 
27 
24 
18 
5 
8 

Square- 
feet. 

15 

30 

38 

54 

51 

13.2 

10.5 
6.0 
5.4 
1.3 
2.9 

Feet  per 
second. 

1.36 

1.44 

1.54 

1.81 

1.83 

1.75 

1.66 

1.67 

1.14 

.20 

.94 

Feet. 
2.30 
2.81 
3.00 
3.50 
3.55 
2.68 
2.30 
2.10 
2.02 

Seccud- 
feet. 

2a3 

March  3 

J.  M.  Griffin 

44 

March  4 

do 

58 

March  7 

Rrnith  and  Oriffln 

98 

March  15 

Smith  and  Johnson 

93 

April  4 

Smith  and  Griffin 

2ai 

April  28 

do 

17.4 

June  3 

E.  N.Smith 

11.0 

June  23 

do ..  . 

6.2 

July  11 

....do .  . 

o 

November 7  ... 

R.  8.  Hall 

1.88 

2.7 

Daily  gage  Tieight,  in  feet,  of  Willow  Creek  near  DeUj  Greg.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1 

2.6 

2.7 

2.7 

2.8 

2.7 

2.8 

2.75 

2.75 

2.75 

2.8 

3.1 

3.2 

2.9 

2.75 

2.6 

2.5 

2.6 

2.7 

2.75 

2.75 

2.75 

2.7 

2.7 

2.7 

2.5 

2.5 

2.4 

2.4 

2.4 

2.3 

2.4 

2.4 

2.5 

2.6 

2.75 

2.6 

2.6 

2.6 

2.7 

2.8 

2.75 

2.7 

2.7 

2.6 

2.7 

2.8 

2.6 

2.7 

2.7 

2.7 

2.7 

2.8 

2.8 

2.7 

2.75 

2.7 

2.7 

2.6 

2.5 

2.5 

2.55 

2.5 

2.45 

2.4 

2.5 
2.5 

2.5 

2.55 

2.6 

2.5 

2.4 

2.4 

2.2 
2.2 
2.2 
2.3 
2.3 
2.2 
2.1 
2.1 
2.0 
2.0 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
L8 
L8 
1.8 
1.7 

1.8 
1.8 
1.8 
1.7 
1.7 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.65 
1.65 
1.65 
1.65 
L66 
*L65 

1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.66 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.85 
L86 

2.0 

2.05 

2.05 

2.0 

2.0 

2.0 

2.0 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2.1 

2.15 

2.15 

2.1 

2.1 

2.1 

2.0 
2.0 
2.0 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.0 
2.0 
2.0 
2.1 
2-1 
2.0 
2,1 
2.1 
2.1 
2.0 
2.0 

2.0 

2 

2.3 

2.3 

2.4 

2.3 

2.4 

2.4 

2.4 

2.4 

2.4 

2.5 

2.5 

2.8 

3.0 

3.0 

3.0 

2.85 

3.0 

3.0 

3.0 

3.0 

3.3 

3.4 

2.8 

2.*95 

3.4 

3.5 

3.4 

3.5 

3.4 

3.5 

3.3 

3.8 
4.2 

3.3 
3.2 
3.2 
3.2 
3.3 
3.4 

2.0 

3 

2.1 

4 

2.1 

5 

2.1 

6 

o  1 

7 

2.1 

8 

2.1 

9 

22 

10.. 

2.2 

11 

23 

12 

2.8 
2.8 
2.8 
3.2 
3.2 
3.2 
3.2 
3.3 
3.3 
3.4 
3.4 

0  0 

13 

2.2 

14 

24 

15 

24 

16  .       ... 

23 

17 

13 

18 

23 

19 

20 

21 

22 
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Daily  gage  height,  in  feel,  of  Willow  Creek  near  Dell,  Oreg.,  for  1905— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

23 

a3 

3.3 
3.3 
3.4 
3.4 
3.4 
3.0 
2.7 

a85 

3.4 

3.4 

3.4 

3.6 

3.5 

3.2 
3.2 
3.2 
3.2 
3.2 
3.3 
3.3 
3.2 
3.2 

2.3 
2.2 
2.3 
2.3 
2.4 
2.6 
2.5 
2.4 

2.7 

2.75 

2.7 

2.8 

2.7 

2.75 

3.0 

2.8 

2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.3 

1.7 
1.7 
1.8 
1.7 
1.7 
1.8 
1.8 
1.7 
1.7 

1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 

1.85 

1.9 

2.0 

2.0 

2.05 

2.0 

2.05 

1.95 

2.1 
2.1 
2.1 
1.9 
1.9 
2.1 
1.9 
2.0 
2.0 

2.0 
1.9 
2.0 
2.1 
2.1 
2.1 
2.0 
2.1 

24 

25 

26 

27 

28 

29 

30 

31 

1              [ 

r 

Note.— No  Ice  record. 


Station  rating  table  for  Willow  Creek  near  DeU,  Oreg.,from  January  1  to  March  IS  and  April  6 

to  December  31, 1905. 


Gage 
height. 

Discharge. 
Second-feet. 

1     Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Gage 
1   height. 

Discharge. 

Feel. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.70 

0.6 

2.30 

18 

2.90 

51 

3.50 

98 

.     1.80 

1 

2.40 

22 

3.00 

58 

i        3.60 

107 

1.90 

3 

2.50 

27 

3.10 

65 

3.70 

116 

2.00 

6 

2.60 

33 

3.20 

73 

3.80 

126 

2.10 

10 

2.70 

39 

3.30 

81 

3.90 

136 

2.20 

14 

2.80 

45 

3.40 

89 

4.00 

146 

The  above  table  is  applicable  only  (or  open-channel  conditions.  It  is  based  on  10  discbarge  measure- 
ments made  during  1905.  It  is  well  defined  below  gage  height  5  feet.  On  account  of  a  change  in  the 
channel,  which  lasted  from  March  14  to  April  5,  a  supplementary  rating  table  is  required  during  that 
period. 

Station  rating  table  for  Willow  CreeJc  near  Dell,  Greg., -from  March  14  to  April  5, 1905. 


Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

hei^. 

Discharge. 

'     Ga«e 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.60 

19 

3.10 

53 

3.50 

88 

3.90 

130 

2.70 

25 

3.20 

61 

3.60 

98 

4.00 

142 

2.80 

31 

3.30 

70 

3.70 

108 

4.10 

154 

2.90 

38 

3.40 

79 

3.80 

119 

4.20 

166 

3.00 

4.5 

The  above  table  is  applicable  only  for  open-channel  conditions, 
nients  made  in  March  and  April.  1905.    It  is  fairly  well  defined. 


It  is  based  on  two  discharge  measure- 
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Estimated  monthly  discharge  of  Willow  Creek  near  DeU,  Oreg.,for  1905. 


Month. 


Discharge  In  second-feet. 

ToUlIn 

Maximum. 

Minimum. 

Mean. 

acr^lert. 

89 

18 

59.6 

3,i6i 

m 

18 

51.5 

M» 

1G6 

45 

80.5 

4.« 

61 

14 

29.6 

1.761 

68 

27 

39.8 

2,4c 

43 

14 

2S.4 

1,511 

18 

.5 

4.6 

213 

1 

.0 

.34 

2! 

8 

.0 

1.5 

m 

12 

3 

7.3 

40 

10 

3 

7.0 

417 

I8.4S0 



January 

February . . . 

March 

April 

May 

June 

July 

August..  A. 
September.. 

October 

November.. 


The  poriod . 


Note.— DischaiKe  was  interpolated  for  missing  gage  heights. 

DITCHES  IN  WIL.LO'W  CREEK  VALLEY  NEAR  VALE,  OREG. 

The  following  measurements  were  made  of  ditches  diverting  water  from  Willow  Omk 
below  Cole's  ranch,  28  miles  above  Vale: 

Discharge  measurements  of  ditches  in  Willow  Creek  Valley  above  Vale,  Oreg. 
COLE'S  DITCH  NEAR' DELL. 


Date. 

Hydrographer.                                                      Discharp. 

1904. 
Julys 

M.  W.  Torlcelson 

StanA-feA 

1.4 

1.5 

August  3 

do 

Septembers... 

1905. 

April  27 

June  2 

E.  N.  Smith 

Smith  and  Griffin 

7.0 

E.N.Smith 

11 

July  10 

do 

September  28.. 

J.  M.  Griffin 

.5 

November  8. .. 

R.  S.  Hall 

.14 

COMPANY  DITCH. 


1904. 
July  8 

M.  W.  Torlcelson 

&5 

Augusts 

do , 

.3 

Septembers... 

E.  N.Smith 

1.2 

1905. 
April  28 

Smith  and  Griffin 

15.4 

June  S 

E.N.Smith 

12.6 

June  23 

..    .do y. 

8.1 

July  11 

do 

.3 
45 

September  28.. 

J.  M.  Griffin 
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Discharge  measurements  of  ditches  in  Willow  Creek  VaUey  above  Vale,  Greg. — Continued. 
PATRICK  FAULKNER  DITCH. 


Date. 


1904. 
September  3. 

1905. 

April  29 

June  1 

July  11 

August  10 


Hydrographer. 


E.N.Smith. 


Smith  and  Qrifpn. 

E.N.Smith 

do 

....do 


Discharge. 


Second^eet. 
0.4 

1.5 
1.4 
.76 
.09 


LARRY  FAULKNER  DITCH. 


1905. 
April  29... 


Smith  and  OrifElii. 


3.3 


GRAY  DITCH. 


1905. 
August  9.. 


E.  N.  Smith. 


4.1 


HARRIS  DITCH. 


1906. 
April  29... 


Smith  and  Orifian. 


0.5 


LOGAN  DITCH. 


1904. 
August  3 

M.  W.  Torkelson 

1.2 

1905. 
April  28 

E.N.  Smith 

5.4 

June2 

do 

.22 

July  11 

do 

.33 

September  28.. 

J.  M.  Griffin             

.67 

BECKER  CREEK  LOGAN  DITCH. 


1905. 
April  28... 


Smith  and  Griffin. 


PETERSON  AND  TETER  DITCH. 


0.5 


NORWOOD  DITCH. 

1905. 

April  27 

June  2 

Smith  and  Griffin * 

2.5 

E.  N.  Smith                               

.37 

June  23. 

do     

.3 

1905. 
April  29... 


E.N.Smith. 


3.1 
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Discharge  measurements  of  ditches  in  WiUow  Creek  VaUey  above  Vale,  Oreg. — Continued. 

SCOTT  DITCH. 


Date. 

Hydrographer. 

DisduvL 

1984. 
July  7 

M.  W.  Torkelsono... 

LI 

July  7 

do  .6 

i2 

1905. 
April  28 

Smith  and  Griffin  « 

Xs 

June  2.   .  . 

E.  N.  Smith  c 

L3 

June  23 

....do.c 

L6 

TURNER  DITCH. 


1904. 
August  3 

M.  W.  Torkelson 

1 

2.2 

Septembers... 

1905. 

April  28 

Jnnfl  .*? 

E.  N.  Smith 

LS 

Smith  and  Griffin 

•           L4 

E.  N.  Smith 

3.1 

July  11 

do 

.27 

June  23    . 

..do 

1.2 

August  25 

do - 

.6 

a  Upper  Scott  ditch. 


h  Lower  Scott  ditch. 


c  Above  diversion. 


POWDER  RIVER  NEAR  BAKER  CITY,  OREG. 

This  station  was  established  December  20,  1903,  by  John  H.  Lewis.  It  is  located  10 
miles  above  Baker  City,  Oreg.,  and  one-fourth  mile  below  Salisbury,  a  station  on  the  ^imp- 
ter  Valley  Railway.  The  station  is  above  all  important  diversions  and  above  the  point 
where  the  river  enters  the  valley  which  surrounds  Baker  City.  Above  the  station  the  rivei 
drains  the  eastern  slope  of  a  spur  of  the  Blue  Mountains.  A  lai^ge  portion  of  the  area  has 
been  cleared  of  timber. 

The  channel  is  straight  for  about  75  feet  above  and  100  feet  below  the  station,  and  the 
current  is  swift.  Both  banks  are  low,  timbered,  and  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  gravel  and  is  free  from  vegetation  and  permanent.  There  is  but 
one  channel  at  all  stages. 

Discharge  measurements  are  made  from  a  wagon  bridge  having  a  single  span  of  about  50 
feet.    The  initial  point  for  soundings  is  at  the  left  end  of  the  bridge. 

A  staff  gage  is  fastened  vertically  to  a  tree  on  the  left  bank,  about  400  feet,  below  the 
house  of  R.  M.  Garrett,  who  during  1905  read  the  gage  twice  each  day.  The  bench  maik 
is  a  group  of  three  30-penny  nails  driven  into  a  large  cottonwood  tree  which  stands  on  the 
left  bank  of  the  stream  35  feet  below  the  gage  and  6  feet  above  the  end  of  the  bridge;  ele- 
vation, 8.00  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Paper? 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  430-431;  135,  p  221. 
Discharge:  100,  p  431;  135,  p  222. 
Discharge,  monthly:  135,  p  223. 
Gage  heights:  100,  p  431;  135,  p  222. 
Rating  table:  135,  p  223. 
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Discharge  measuremeids  of  Powder  River  near  Baker  City,  Oreg.,  in  1905. 


Date. 


March  28. . 
Mfty  23. . . . 
August  1.. 
November  13a.;  R.  S.  Hall. 


Hydrographer. 


W.  C.  Sawyer. 

do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Square 

Feet  per 
second. 

Feet, 

40 

54.0 

2.78 

2.94 

40 

58.0 

2.97 

3.10 

25 

15.1 

1.00 

1.91 

30 

26.3 

.43 

2.11 

Dis- 
chaige. 


Second- 
feet. 

151 

172 

15.3 

11.3 


a  River  partly  covered  with  ice. 
Daily, gage  height,  in  feet,  of  Powder  River  near  Baker  City,  Oreg.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.15 

.  2.15 

2.7 

2.85 

3.35 

3.55 

2.45 

2.05 

1.65 

1.95 

2.05 

2.1 

2 

2.05 

2.1 

2.6 

2.85 

3.4 

3.45 

2.55 

2.0 

1.65 

1.95 

2.1 

2.05 

3 

1.95 

2.1 

2.7 

2.95 

3.4 

3.45 

2.45 

1.9 

1.6 

1.85 

2.05 

2.0 

4 

2.0 

2.25 

3.0 

3.05 

3.25 

3.45 

2.35 

1.85 

1.7 

2.05 

2.05 

2.06 

5 

2.0 

2.25 

2.95 

2.95 

3.15 

3.45 

2.25 

1.8 

1.6 

1.95 

2.05 

2.1 

6 

2.0 

2.05 

3.05 

2.95 

3.05 

3.3 

2.15 

1.8 

1.55 

1.95 

2.0 

2.1 

7 

2.0 

2.15 

3.05 

3.15 

3.25 

3.2 

1.95 

1.8 

1.55 

2.0 

2.1 

2.1 

8 

1.95 

2.2 

2.95 

3.35 

3.25 

3.25 

1.9 

1.85 

1.6 

2.05 

2.05 

2.05 

9 

1.9 

2.15 

2.95 

3.35 

3.15 

3.25 

1.75 

1.75 

1.6 

2.0 

2.05 

2.05 

10 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
2.0 
2.15 

2.05 

2.0 

2.15 

2.15 

2.25 

2.25 

2.25 

2.3 

3.05 

3.0 

3.3 

3.35 

3.25 

3.45 

3.45 

3.45 

3,25 

3.15 

3.2 

3.05 

3.05 

3.15 

3.05 

3.15 

3.05 

3.  a-) 

3.05 

3.05 

3.0 

2.95 

3.05 

3.25 

3.15 

3.1 

3.05 

3.0 

3.05 

3.05 

2.95 

2.85 

1.95 

2.15 

2.0 

2.05 

2.05 

2.05 

2.05 

2.0 

1.85 

1.85 

1.86 

1.8 

1.85 

1.85 

1.8 

1.85 

1.6 
1.65 
1.55 
1.55 
1.55 
1.55 
1.55 
1.6 

2.05 

2.05 

2.05 

2.05 

1.85 

2.0 

1.95 

2.0 

2.05 

2.05 

2.0 

2.1 

2.1 

2.0 

2.0 

2.05 

2.0 

11 

2.1 

12 

2.1 

13      

2.1 

14 

2.1 

15 

2.1 

16 

2.1 

17 

2.05 

18 

2.25 

2.35 

3.35 

3.05 

3.35 

2.85 

2.05 

1.75 

1.55 

1.95 

2.1 

2.06 

19 

2.35 

2.25 

3.25 

3.15 

3.25 

2.75 

1.85 

1.75 

1.55 

1.95 

2.1 

2.05 

20 

2.25 

2.25 

3.15 

3.1 

3.25 

2.85 

1.85 

1.7 

1.6 

1.95 

2.05 

2.1 

21  

2.35 
2.35 
2.4 
2.3 

2.25 
2.3 
2.4 
2.35 

3.15 
3.15 
3.1 
3.15 

3.1 
3.1 
3.1 
3.2 

3.25 
3.25 
3.10 
3.15 

2.75 
2.6 
2.65 
2.65 

1.95 
1.95 
2.05 
2.0 

1.65 
1.65 
1.6 
1.65 

1.6 
1.75 
1.7 
1.65 

2.1 
2.1 
2.05 
2.05 

2.0 
2.0 
2.05 
2.05 

2.1 

22 

2.1 

23 

2.1 

24 

2.1 

25 

2.45 
2.35 
2.35 
2.2 

2.25 
2.35 
2.55 
2.4 

3.05 
2.95 
2.9 
2.9 

3.25 
3.4 
3.45 
3.45 

3.05 
3.05 
3.1 
3.15 

2.65 
2.6 
2.55 
2.55 

1.85 
1.9 
1.9 
1.8.5 

1.7 
1.65 
1.6 
1.65 

1.65 
1.75 
1.65 
1.75 

2.0 
2.05 
3-0 
2.1 

2.05 
2.05 
2.05 
2.05 

2.0 

26 

2.0 

27 

2.0 

28 

2.0 

29 

2.15 

2.85 

3.35 

3.0 

2.6 

1.85 

1.65 

1.76 

2.1 

2.1 

2.06 

30 

2.2 

2.85 

3.45 

3.15 

2.45 

1.9 

1.65 

1.95 

2.05 

2.1 

2.1 

31 

2.15 

2.65 

3.35 

2.05 

1.6 

2.05 

2.1 

Note. — Ice  conditions  during  January, 
water  surface.    They  are  only  appro;  * 


February,  November,  and  December, 
te  owing  to  changing  ice  conditions. 


Gage  heights  are  to 
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Station  rating  taUefor  Powder  River  near  Baker  CUy,  Oreg.jjrom  January  1, 1904,  to  December 

SI,  1906, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. 

heiSt. 

Discharge, 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

Feet. 

Seeemi-feet.l 

1.30 

2 

2.80 

120 

4.30 

571 

5.70 

1,048 

1.40 

2.5 

2.90 

140 

4.40 

605 

5.80 

1,082 

1.60 

3 

3.00 

161 

4.50 

639 

5.90 

1,116 

1.60 

4 

3.10 

184 

4.60 

673 

6.00 

1,150 

1.70 

7 

3.20 

200 

4.70 

707 

6.20 

1,218 

1.80 

11 

3.30 

237 

4.80 

741 

6.40 

1,286 

1.90 

16 

3.40 

267 

4.90 

775 

6.60 

1,354 

2.00 

22 

3.50 

299 

5.00 

810 

6.80 

1,422    ' 

2.10 

30 

3.60 

333 

5.10 

844 

7.00 

1,490 

2.20 

38 

3.70 

367 

5.20 

878 

7.20 

1,558 

2.30 

48 

3.80 

401 

5.30 

912 

7.40 

1,626 

2.40 

60 

3.90 

435 

5.40 

946 

7.60 

1,604    ; 

2.50 

72 

4.00 

460 

5.50 

980 

7.80 

1,762 

2.60 

86 

4.10 

503 

5.60 

1,014 

8.00 

1,830 

2.70 

102 

4.20 

537 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  11  discharge 
urements  made  during  1903-1905.    It  is  fairly  well  defined  above  gage  height  1.7  feet. 

Estimated  monthly  discharge  of  Powder  River  near  Baker  City,  Oreg.,for  1905. 


Ifonth. 


Discharge  In  second-feet. 


Maximum.  Minimum.     Mean. 


Total  in 
acre-feet. 


March 

April 

May 

June 

July 

August 

September. 
October 


267 
316 
79 
26 
19 
30 


130 

150 

66 

9 

4 

3.5 
13 


179 

201 

202 

164 
27.0 
10.0 
5.4 
23.1 


The  period . 


11,010 
11,960 
12,430 
9,750 
1,660 
615 
321 
1.430 

49,160 


Note.— Reliable  estimates  could  not  be  prepared  during  January,  February,  November,  and  Decem- 
ber on  account  of  ice  conditions. 

GRAXDE  RONDE  RIV^ER  AT  HILGARD,  OREG. 

This  station  was  established  November  6,  1903,  by  John  H.  Lewis.  It  is  located  at  the 
county  highway  bridge  one-half  mile  below  the  Oregon  Railroad  and  Navigation  Company 
station  at  Hilgard,  Oreg.  It  is  just  below  the  mouth  of  Five  Points  Creek,  which  is  the 
first  important  tributary  above  Grande  Ronde  Valley.  There  are  two  dams  about  20 
miles  upstream,  used  to  flood  the  river  during  the  log-driving  season.  The  drainage  area 
above  this  station  lies  almost  wholly  in  the  northern  and  eastern  slopes  of  the  Blue  Moun- 
tains, the  greater  portion  being  well  timbered. 

The  channel  is  straight  for  100  feet  above  and  200  feet  below  the  station.  At  ordinary 
stages  all  the  water  passes  under  the  right  span,  which  has  a  length  of  70  feet  from  the 
right  abutment  to  the  middle  pier.  At  high  stages  the  water  also  passes  under  the  shorter 
span,  which  has  a  length  of  52  feet  from  the  left  abutment  to  the  middle  pier.  The  right 
bank  is  low,  but  is  not  liable  to  overflow.    The  left  bank  is  low  and  will  overflow  only  at 
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a  few  points  above  the  bridge.  The  bed  of  the  stream  is  composed  of  sand  and  clay  and 
is  free  from  vegetation  and  bowlders.  It  is  permanent  under  the  main  span,  but  is  liable 
to  shift  in  the  high-water  channel  under  the  shorter  span. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge, 
which  is  supported  by  two  timber-crib  abutments  and  by  one  middle  crib  pier.  The  initial 
point  for  soundings  is  at  a  point  where  the  end  post  meets  the  lower  chord  of  the  bridge 
on  the  right  bank.     It  is  directly  over  the  vertical  outer  edge  of  the  abutment. 

The  gage  is  a  staff  driven  vertically  into  the  ground  at  the  downstream  end  of  the  middle 
bridge  pier  and  bolted  at  the  upper  end  to  the  log  pier.  During  1905  the  gage  was  read 
onc«  daily  at  ordinary  stages  and  twice  daily  during  floods  by  Jay  Hawes.  Bench  marks 
were  established  as  follows:  (1)  The  head  of  a  bolt  through  the  lower  chord  of  the  bridge, 
7.5  feet  from  the  timber  to  which  the  gage  is  attached;  elevation,  13.80  feet.  (2)  A  square 
chisel  draft  and  the  letters  "U.  S.  B.  M."  cut  in  the  top  of  a  rock  200  feet  from  the  right 
bank,  150  feet  upstream  from  the  bridge;  elevation,  12.81  feet.  Elevations  refer  to  the 
datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  420;  135,  p  224. 
Discharge:  100,  p  420;  135,  p  225. 
Disehai;ge,  monthly:  135,  p  226. 
Gage  heights:  100,  p  421;  135,  p  225. 
Rating  table:  135,  p  225. 

Discharge  measurements  of  Grande  Ronde  River  at  HUgard,  Oreg.^  in  1906. 


Date. 


Hydrographer. 


March  4 

May  16 

August  2  a 

November  14. . 


W.  C.  Sawyer. 

....do 

do 

R.  S.  Hall 


Width. 


!  Area  of 
section. 


Feet. 
60 
70 
28 
67 


Square- 
feet. 

260 

293 

35 

188 


Mean 
velocity. 


Feet  per 
second. 

1.91 

2.17 

1.27 

.26 


Gaffe  DIs- 

height.      charge. 


Feet. 
a95 
4.10 
2.86 
2.86 


Second- 
feet. 

498 

636 

44.1 

48.9 


a  Made  at  different  section. 
Daily  gage  height  j  in  feet,  of  Grande  Ronde  River  at  Hilgard,  Greg.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

ao 

3.0 

3.05 

2.95 

2.9 

2.9 

ai 
ai 
ao 
ao 
ao 
ao 

a  8 

4.0 
4.0 
4.0 

a95 
a92 

a95 

a92 

4.0 
4.0 
4.1 
4.1 

4.3 
4.1 
4.3 
5.0 
5.2 
5.3 

a8 
a9 
a9 
a9 
a85 
a  75 

2.2 
2.3 

ao 
ai 
a2 
ai 

2.85 
2.85 
2.85 
2.85 
2.85 
2.85 

2.65 

2.6 

2.6 

2.62 

2.8 

2.7 

2.7 
aa7 
2.85 
2.7 
2.7 
2.7 

2.85 
2.8 
2.8 
2.8 
aa8 
2.8 

2.8 

2 

2.85 

3 

2.8 

4        

2.8 

5      

2.75 

6 

2.75 

7 

2.9 

ao 
ao 

2.95 

ao5 
a  02 
ao 

2.9 

a  9 
a85 
a85 
a9 

4.15 
4.05 
4.0 
a95 

0  6.8 
5.8 
5.2 
5.5 

a7 
a  72 
a  75 
a7 

ai 
ai 
ao 

2.75 

2.85 
2.85 
2.85 
2.85 

2.7 
2.7 
2.7 
2.65 

2.7 
2.7 
2.75 
2.75 

2.75 
2.8 
2.85 
2.85 

2.8 

8 

2.8 

9      

2.8 

10 

2.8 

11 

2.92 

2.8 

ae 

4.0 

a  6. 2 

a7 

2.75 

2.85 

2.65 

2.75 

2.85 

2.85 

12 

2.85 

ai 

a6 

4.1 

5.8 

a  65 

2.75 

2.85 

2.7 

oa3 

2.75 

2.85 

13 

ao 
ao5 

ai 
ai 

a65 
as 

4.1 
a  9 

5.6 
5.4 

a65 
a68 

2.85 
2.95 

2.85 
2.85 

2.68 
2.7 

2.75 
2.75 

2.7 
2.7 

2.86 

14 

2.8 

15 

ao 

a  2 

a  85 

a  8.5 

5.2 

a  4 

2.9 

2.85 

2.7 

2.75 

2.8 

2.8 

16..: 

ao 

a  3 

a  67 

aa*) 

4.1 

ai 

2.9 

2.8.5 

2.72 

2.8 

2.8 

2.85 

17 

ao 

a3 

a65 

a82 

4.3 

ao 

2.95 

2.85 

2.6 

2.85 

2.8 

2.8 

18 

ao 

a  3 

ae 

a  9 

4.1 

ao 

2.98 

2.85 

2.6 

2.&'> 

aao 

2.8 

a  River  flooded  to  run  logs.    Water  stored  during  preceding  night.    No  change  in  normal  flow. 
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Daily  gage  height,  in  feet,  ofGrandt  Ronde  Riv>er  at  HUgard,  Oreg.yfor  1905 — Continued. 
Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.  \  July. 


Aug.     Sept.      Oct.      Nov.     Dec. 


19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


3.0 
3.0 

ao 

3.0 

ai 

3.3 

3.3 

3.25 

3.35 

3.5 

3.4 

3.2 

3.1 


3.2 
3.2 
3.35 
3.45 

ae 

3.45 
3.7 

a9 
ass 
as 


a62 

a7 

a  97 

a97 

a95 

as 

a  75 

4.1 
4.1 
4.0 
4.0 

a9 
a9 


ass 
as5 

4.0 
4.25 
4.0 
4.0 
4.1 
a4.65 
4.25 
4.3 
4.55 
4.5 


4.1 
4.1 
4.1 
4.0 
4.0 
4.0 

a9 

as5 

as 

as 

as  , 

as 

a  75 


ao5  I 
ao5  I 

2.7 ; 

2.5 
2.3 
2.3 
2.2 
2.2 

a3 

a25 
2.35 
2.2 


2.99 

2.9 

2.85 

2.85 

2.8 

2.8 

2.S 

2.8 

2.8 

2.85 

2.85 

2.85 

2.85 


2. 85 

2.8 

2.85 

2.85 

2.8 

2.8 

2.85 

2.8 

2.8 

2.8 

2.75 

2.7 

2.7 


2.65 

2.65 

2.7 

2.7 

2.65 

2.7 

2.7 

2.7 

2.72 

2.7 

2.7 

2.68 


2.85 

2.8 

Z8 

2.85 

2.8 

2.85 

2.85 

2.85 

aai 

2.85 
2.8 
2.75 
2. 


2.85 
2.8 

2:8 

2.75 

2.75 

2.8 

2.8 

2.8 

2.83 

2.85 

2.  85 

2-85 


i 


2-8 
2.8 
2-8 

ao 

2-9 
2.S5 
2.9 

ai 
ai 

ai 
ai 
ai 


o  River  flooded  to  run  logs.     Water  stored  during  preceding  night.    No  change  in  normal  flow. 
Note.— Ice  conditions  during  pan  of  January.  February,  and  December. 
Station  rating  table  for  Grande  Ronde  River  at  HUgard,  Greg.,  from  January  1  to  DtftmheT 

SI,  1905. 


Gaee 
height. 

Discharge. 

'     Gage 
height. 

Discharge. , 
Second-feet.\ 

hei^t. 

I 
Discharge. ' 

Gage 
height. 

Dischar^ge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.20 

3 

1        a40 

22S    j 

4.60 

1.070 

5.80 

2,466 

2.30 

5 

aso 

272 

4.70 

1,170 

5.90 

2,5y2 

2.40 

8 

'     a  60 

320    1 

4.80 

1,275 

6.00 

2,717 

2.50 

12 

1      a  70 

370 

4.90 

1,384 

6:20 

2,969 

2.60 

18 

.      aso 

425    1 

5.00 

1,495    I 

6.40 

3,221 

2.70 

26 

a90 

485    , 

5.10 

1,608 

6.60 

3,473 

2.80 

38 

1        4.00 

550 

5.20 

1,725    ' 

6.80 

3,725 

2.90 

58 

'        4.10 

620 

5.30 

1,846 

7.00 

3,977 

a  00 

84 

4.20 

700    1 

5.40 

1,968 

7.20 

4,229 

a  10 

114 

4.30 

785     ! 

5.50 

2,092 

7.40 

4,481 

a  20 

148 

1        4.40 

875 

5.60 

2,216    ' 

7.60 

4,733 

a  30 

186 

4.50 

970 

5.70 

2,341 

7.80 

4,9^    , 

The  above  table  is  applicable  onlv  for  open-channel  conditions.  It  is  based  on  nine  discharge  meas- 
urements made  during  1904-5.  It  is  well  acfined  between  gage  heights  2.8  feet  and  5.5  feet.  Below gag<p 
height  2.8  feet  the  table  is  very  uncertain.  The  table  has  been  extended  beyond  these  limits.  Above 
gage  heights  4.7  feet  the  table  Is  the  same  as  in  1904. 

Estimated  monthly  discharge  of  Grande  Ronde  River  at  HUgard,  Greg.,  for  1905. 


Month. 


January'... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
Dec^mljer. . 


The  year . 


Discharge 

in  second-feet. 

TolAlin 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

272 

48 

106 

6.641 

485 

38 

180 

9,997 

620 

320 

461 

2S.S50 

1,020 

440 

597 

35,520 

2,466 

308 

1,127 

69.300 

485 

3 

227 

ia5io 

148 

3 

6a6 

a?26 

48 

26 

44.1 

2  712 

38 

18 

24.3 

1.446 

48 

26 

37.1 

2,281 

48 

26 

39.6 

2,356 

114 

32 

54.6 

3,357 

3,725 

3 

247 

179.200 

Note.— Extremely  low  gage  heights  probably  due  to  storage  above. 
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GRANDE  RONDE  RIVER  AT  ELGIN,  OREG. 

This  station  was  established  November  20,  1903,  by  John  H.  Lewis.  It  is  located  at  the 
county  bridge  on  the  road  from  Elgin  to  Wallowa,  Oreg.,  and  is  one-fourth  mile  east  of  the 
railroad  station.  It  is  at  the  lower  end  of  the  Grande  Ronde  Valley,  a  broad,  flat,  fertile  valley 
in  which  much  of  the  water  is  used  for  the  irrigation  of  fruit,  sugar  beets,  and  other  crops. 
The  valley  contains  over  200  square  miles,  its  width  being  about  12  miles  and  its  length 
more  than  20.  Its  upper  end  is  about  6  miles  below  the  Ililgard  station.  Some  water  is 
received  from  a  number  of  small  streams  rising  in  the  hills  which  surround  the  valley. 

The  channel  is  curved  above  a  point  30  feet  above  the  bridge,  and  is  straight  for  200  feet 
below.  The  right  bank  is  high,  rocky,  free  from  vegetation,  and  will  not  overflow.  The  left 
bank  is  low,  free  from  vegetation,  and  will  overflow  only  under  the  trestle  approach.  The 
bed  of  the  stream  is  uneven,  covered  with  large  bowlders,  and  is  free  from  vegetation.  It 
is  not  liable  to  shift.  The  channel  is  broken  by  the  piers  and  the  trestle  bent  at  high 
water. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  which  has  a 
span  between  piers  of  100  feet,  with  130  feet  of  trestle  approach  from  the  left  bank  and  30 
feet  of  approach  from  the  right  bank.  The  initial  point  for  soundings  is  on  the  right  bank 
directly  over  the  center  of  the  bent,  30  feet  from  the  caisson. 

A  standard  chain  gage  is  attached  to  the  upstream  side  of  the  bridge,  near  the  center  of 
the  stream;  length  of  chain,  22.00  feet.  During  1905  the  gage  was  read  once  each  day  by 
John  Graham.  The  bench  mark  is  the  top  surface  of  the  steel  caisson  directly  over  the 
gage;  elevation,  15.14  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  United  States  Geological  Survey: 

Description:  100.  p  419;  135,  pp  22&-227. 
Discharge:  100,  p  419;  135,  p  227. 
Discharge,  monthly:  135,  p  229. 
Gage  heights:  100,  p  419;  135,  pp  227-228. 
Rating  table:  135,  p  228. 


Discharge  TMasurenurds  of  Grande  Ronde  River  at  Elgin,  Oreg.,  in  1905. 


Date. 


April  1 

May22 

September  21 . 
November  30. . 


Hydrographer. 


W.  C.  Sawyer. 

do 

do 

R.S.Hall 


Width. 
Feet. 

Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Square- 
feet. 

Feel  per 
second. 

Feet. 

86 

336 

2.60 

a25 

92 

356 

2.81 

3.48 

32 

27 

1.37 

1.48 

88 

221 

.36 

1.74 

Dis- 
charge. 


Second- 
feet. 

872 

1,000 

37.5 

80 


IRR  178—06- 


-11 
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Daily  gage  height,  in  feet,  of  Grande  Ronde  River  at  Elgin,  Oreg.,for  1905: 


Day. 

Jan. 

1 

2.6 

2 

2.45 

3 

2.45 

4 

2.25 

5 

2.25 

6 

2.2 

7 

2.1 

8            .       .. 

2.1 

9 

1  9.1 

10 

2.0 

11 

2.1 

12 

2.1 

13 

2.05 

14 

2.05 

15 

2.05 

16              ... 

2.05 

17 

2.05 

18 

2.05 

19 

2.1 

20 

2.2 

21     

2.05 

22 

23 

2.45 

24 

2.45 

25          .   .       .  . 

2.4.5 

20 

2.55 

27 

2.55 

28 

2.55 

29 

2.  a*) 

3D                   ..   - 

2.45 

31 

2.3 

Feb. 

2.25 
2.4 
2.1 
2.05 
2.05 
2.05 
2.0 
1.9 
1.95 
1.95 
aa05 
aa2 
a  2. 7 
a  2. 3 
1.95 
1.95 
2.05 
1.9 
1.9 
1.95 
2.1 
2.2 
2.3 
2.4 
2.  J) 
2.8 
.^0 
.3.0 


Mar. 

ao 

2.95 
a05 
3.1 

ai 

ao5 

aa5 

2.95 
2.95 
2.8 
2.8 
2.8 
2.75 
2.85 

ao 
ai 
ao 

2.85 

ao 
a'o 
a  15 
a  2 
a  25 
a  2 
a  15 
a  2 
a3 


aa'> 
a  3 
a  2 


Apr. 

May. 

June. 

July. 

Aug. 

a25 

as 

a2 

2.3 

1.4 

a2 

as 

a25 

2.3 

1.4 

a35 

ass 

a2s 

2.2 

1.35 

a  3 

a  75 

a  25 

2.15 

i.as 

a3 

4.0 

a3 

1.:J5 

as 

4.05 

as 

2.1 

1.35 

as 

4.05 

as 

2.05 

,  1.35 

ae 

4.16 

a2 

1.9 

1.35 

ae 

4.15 

ai 

1.8 

i.as 

ae 

4.15 

ai 

1.75 

1.35 

a45 

4.1 

aos 

1.7 

1.35 

a4 

4.0 

a  05 

1.7 

1.35 

as 

a9 

aos 

1.65 

1.35 

a2 

a9 

aos 

1.65 

1.35 

ai 

a8 

ao 

1.65 

1.35 

a  15 

a  75 

2.95 

1.65 

1.35 

a  15 

a7 

2.8 

1.6 

1.4 

ai 

a  75 

2.7 

1.6 

1.4 

ai 

a  75 

2.65 

1.55 

1.4 

a  15 

aai 

2.6 

1.55 

1.4 

a  4 

ass 

2.55 

1.6 

1.35 

a4 

as 

2.45 

1.55 

1.35 

a4 

2.45 

1.5 

i-ai 

a  4,'-. 

a4 

2.5 

1.5 

1.35 

ao 

a4 

2.3 

1.5 

1.35 

a  65 

a  3 

2.45 

1.5 

1.35 

a7 

a2 

2.45 

1.45 

1.35 

ae 

a2s 

2.45 

1.45 

1.35 

a  6 

a2 

2.45 

1.4 

1.3 

as 

a2 

2.4 

1.4 

1.35 

a2 

1.4 

1.35 

Aug.  I  Sept.  [   Oct.      Nov.     Dec. 


1.5 

1.75 

1.5 

1.75 

1.5 

1.75 

1.65 

2.0 

1.65 

2.0 

1.7 

1.65 

1.65 

1.65 

1.65 

1.7 

1.65 

1.65 

1.65 

1.65 

1.65 

1.7 

1.75 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

1.75 

1.75 

1.75 

1.7.'i 

1.75 

1.75 

2.0 

2.0 

2.0 

1.75 

1.75 


1.7     1 

1.7 

1.7 

1.7 

1.7 

1.75 

1.85 

1.&5 

1.65 

1.55 

1.55 

1.55 

1.55 

1.55 

1.65 

1.7 

1.7 

1.7 

1.7 

1.75 

1.7 

1.6 

1.65 

1.&5 

1.6.5 

1.55 

1.65 

1.6 

1.95 

1.75 


l.TT 

1.7 
1.75 

1.8 
l.S 
1.8 
1.75 
1.73 

2.15 
2,15 
1.95 
1.86 
1.9 
1.9 
1.85 
1.85 
1.85 

1.% 

1.85 

2.0 

l.S 

1.9 

1.8 

1.95 

1.85 

a  2.0 

o  1.95 

a  1.9 

a  1.9 


o  Rise  caused  by  ice  gorges;  no  Increased  flow. 

Station  rating  tabh  for  Grande  Ronde  River  at  Elgin,  Oreg.,from  January  1  to  December  SI, 

1905. 


Gage 
height. 

Ffft. 

Discharge. 
Second-fret. 

Gage 
height. 

! 
Discharge. 

Second-feet. 

Gage 
height. 

Discharge. 
Second-feel. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

1.30 

15     ! 

2.10 

2a5 

2.90 

590 

a  70 

1,310 

1.40 

27 

2.20 

240     1 

a  00 

655 

a  80 

1,430 

1..50 

42    , 

2.30 

280 

a  10 

725 

a  90 

1..560 

l.W 

60 

2.40 

•   .325 

a  20 

805 

4.00 

1,700 

1.70 

82 

2.  .50 

370     1 

a  30 

890 

4.10 

1.840 

1.80 

108 

2.60 

420 

a  40 

980 

4.20 

1,990 

1.90 

13S 

2.70 

475 

a, 50 

1,080 

2.00 

170 

2.  go 

.530 

a  00 

1,190 

1 

1 

1 

The  aV)Ovo  table  i.s  applicable  only  for  own-channel  conditions.     It  is  based  on  11  discharge  measure- 
ments made  during  1904-5.     It  is  well  defined  between  gage  heights  1.5  feet  and  3.5  feet. 
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Estimated  monthly  discharge  of  Grande  Ronde  River  at  Elgin^  Oreg.yfor  1906. 


Ifontb. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


Total  in 
acre-feet. 


January 

February 

Marcli 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


448 

655 

935 

1,310 

1.930 

890 

280 

27 

82 

170 

123 

222 


154 

138 

502 

725 

805 

280 

27 

15 

21 

71 

51 

82 


1,930 


269 

244 

703 

983 
1,308 

588 
98.7 
22.0 
35.1 
92.8 
74.6 

127 


16,540 
13,550 
43,230 
58,490 
80,430 
34,990 
6,069 
1,353 
2,089 
5,706 
4,439 
7,809 


379 


274,700 


^OTE.— Discharge  interpolated  for  missing  gage  heights. 

GRANDE  RONDE  RFV^R  AT  ZINDEL,  'WASH. 

This  station  was  established  June  30,  1904,  by  W.  G.  Steward.  It  is  located  at  Zindel 
Ferry,  2  miles  above  the  mouth  of  the  river  and  IJ  miles  below  Joseph  Creek. 

The  channel  is  curved  above  the  station,  but  is  straight  for  1,200  feet  below.  There  are 
rapids  600  feet  above  and  also  1,200  feet  below  the  station.  The  right  bank  is  rocky  and 
slopes  gradually.  It  is  lial)le  to  overflow  at  extreme  high  water.  The  left  bank  is  high, 
rocky,  and  not  liable  to  overflow.  Tlie  bed  is  rocky  and  permanent.  It  is  fairly  even  for 
soundings.    There  is  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  ferryboat.  Tlie  distances  are  measured  on 
the  stay  line  used  for  the  ferry.  The  initial  point  is  an  8-penny  nail  in  a  pine  tree  30  feet 
south  of  the  cable  post  on  the  right  bank. 

An  inclined  gage  is  located  on  the  left  bank  just  below  the  ferry.  During  1905  the  gage 
was  read  once  each  day  by  M.  W.  Zindel,  who  is  paid  by  the  Lewiston  Water  and  Power 
Company.  The  bench  mark  is  a  point  on  a  rock  29  feet  downstream  from  the  gage;  ele- 
vation, 9.00  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  heights  and  discharge  data,  is  contained  in 
Water-Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  229-230. 

Daily  gage  height,  in  fed,  of  Grande  Ronde  River  at  Zindel,  Wash.,  for  1905. 


Day. 

Jan. 
2.(^5 

Feb. 
2.7 

Mar. 
3.4 

Apr. 

To 

May. 
4.0 

June. 

July. 

Aug. 
2.2 

Sept. 
2.0 

Oct. 
2.3 

Nov. 

Dec. 

1 

4.8 

3.3 

2i4 

2.3 

2 

2.5 

2.65 

3.5 

3.9 

4.0 

5.0 

3.3 

2.2 

2.0 

2.3 

2.35 

2.3 

3 

2.5 

2.6 

3.6 

3.9 

4.1 

4.9 

3.U 

2.2 

2.0 

2.3 

2.3 

2.3 

4 

2.5 

2.4 

3.75 

3.9 

4.1 

5.1 

3.3 

2.2 

2.0 

2.25 

2.3 

2.3 

r 

2.5 
2.55 

2.5 
2.5 

3.75 
3.6 

4.0 
4.0 

4.1 
4.4 

5.0 

4.8 

3.3 
3.3 

2.2 
2.2 

2.0 
2.0 

2.2 
2.25 

2.3 
2.25 

2.3 

6 

2.3 

- 

2.3 
2.3 

2.5 
2.45 

3.6 
3.6 

4.1 
4.2 

4.4 
4.4 

4.7 

4.6 

3.2 
3.1 

2.1 
2.0 

2.0 
2.0 

2.3 
2.3 

2.25 
2.  •I'i 

2.3 

8 

2.1 

9 

2.2.'> 

2.4 

3.6 

4.2 

4.5 

5.1 

3.0 

2.0 

2.0 

2.3 

2. 2         2.  1 

10 

2.2.^ 

2.3 

3.5 

4.2 

4.6 

4.5 

3.0 

2.0 

2.0 

2.3 

2.2         2.0 

11 

2.2 

2.3 

3.4 

4.0 

4.8 

4.8 

3.0 

2.0 

L9r> 

2.3 

2. 2    '     2. 0 

12 

2.2 

2.2.3 

3.3 

3.9 

4.8 

4.8 

2.9 

2.0 

1.  ft;'. 

2. 3 

2. 2          2.  25 

13 

2.2 

2.2 

3.4 

3.8  i 

4.7 

4.0 

2.7 

2.0 

2.0 

2.35 

2.2          2.25 
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DaUy  gage  height ^  in  feet,  of  Grande  Ronde  River  at  Zindel,  Wash.,  for  1905 — Continued. 


Day. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
2,i. 
26. 
27. 
28. 
2iK 
30. 
31. 


Jan. 

2.25 

2.25 

2.25 

2.3 

2.3 

2.4 

2.4 

2.4 

2.4 

2.4 

2.8 

3.2 

3.1 

3.2 

3.1 

3.1 

3.0 

2.8 


Feb. 


2.2 

2.2 

2.2 

2.25 

2.3 

2.3 

2.4 

2.95 

2.9 

2.9 

3.1 

3.2 

3.35 

3.5 

3.4 


Mar. 


3.4 
3.4 
3.5 
3.7 
3.8 
3.7 
3.8 
3.8 
3.8 
3.9 
3.9 
4.1 
4.1 
4.3 
4.2 
4.2 
4.3 
4.3 


Apr.  I  May.    June. 


3.7 
3.7 
3.7 
3.7 
3.8 
3.9 
4.1 
4.1 
4.1 
4.2 
4.3 
4.3 
4.5 
4-6 
4.6 
4.2 
4.1 


4.5 

4.3 

4.2 

4.55 

4.5 

4.4 

4.4 

4.4 

4.2 

4.2 

4.1 

4.0 

3.9 

4.0 

4.1 

4.2 

4.3 

4.4 


4.0 
3.9 
3.9 
3.8 
3.8 
3.8 
3.8 
3.7 
3.7 
3.7 
3.9 
3.8 
3.8 
3.6 
3.6 
3.4 
3.4 


July. 

Aug. 

Sept. 

2.7 

2.0 

2.0 

2.6 

2.0 

2.0 

2.5 

2.0 

2.0 

2.5 

2.0 

2.0 

2.5 

2.0 

2.0 

2.5 

2.0 

2.0 

2.5 

2.0 

2.0 

2.3 

2.0 

2.0 

2.3 

2.0 

2.0 

2.3 

2.0 

2.0 

2.3 

2.0 

2.0 

2.3 

3.0 

2.0 

2.2 

2.0 

2.0 

2.2 

2.0 

2.1 

2.2 

2.0 

2.1 

2.2 

2,0 

2.3 

2.2 

2.0 

2.3 

2.2 

2.0 

Oct. 


2.35 

2.35 

2.35 

2.35 

2.3 

2.3 

2.3 

3.3 

2.3 

2.3 

2.3 

2.3 

2.4 

2.5 

2.4 

2.4 

2.4 

2.4 


Nov.    Dec 


2.2 

2.2 

2.2 

2.25 

2.25 

2.25 

2.25 

2.2 

2-2 


2.:s 

2.3 
2.3 
2.3 
2.3 
2.1 
IS 
2-3 
2. 25 


2.2    I     11 


2.2 

2.1 

2.25 

2.25 

2.3 

2.3 

2.6 

2.3 

2.6 

2.3 

2.4 

2.25 

2.3 

225 

2.S 

WALT.OWA  LAKE  NEAR  JOSEPH,   OREG. 

July  15,  1905,  a  gage  was  placed  on  the  upstream  side  of  the  controlling  dann  at  the 
outlet  of  Wallowa  Lake  and  was  read  twice  each  week  during  the  remainder  of  the  year. 
It  is  fastened  to  the  crib  pier  nearest  the  right  bank.     Its  datum  is  the  floor  of  the  sluiceway 

Daily  gage  height,  in  feet,  of  Walloimi  Lake  near  Joseph,  Oreg.,for  1905, 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec, 

Day. 

July. 

Aug. 

Sept. 

Oct- 

Not. 

Dec 

1 

0.65 

0.6 

16 

1.0 

0.75 

(Il6 

2..      

2.1 

0.85 

18 

a7 

0.6 

4 

0.8 

.65 

19 

4.2 

1.0 

.65 

5 

::. 

21.. 

.7 

6 

.8 

.8 

.65 

.6 

22 

3.7 

.6 

23 

.9 

.7 

.6 

g 

.75 

.6 

25 

.7 

.6 

10 

:.3 

26 

3.6 

i  

11                 1 

.6 

27 

.75 

.6 

I'i 

I.  1 

28 

.65 

ir.    .  : 

.8 

.6 

29 

3.1 

.6 

15 

4.5 

30 

.9 

.85 

( 

WALT^WA   RIVER  NEAR  JOSEPH,   OREG. 

Tliis  station  was  established  November  12,  1903,  by  John  H.  Lewis.  It  is  located  500 
feet  below  the  outlet  of  Wallowa  Lake,  alx)ut  1}  miles  above  Joseph,  Oreg. 

The  channel  is  straight  for  100  feet  above  and  75  feet  below  the  station.  The  right  hank 
is  liable  to  overflow  at  high  water  for  about  1^  feet,  at  which  point  it  becomes  steep.  The 
left  bank  will  overflow  for  about  20  feet  at  high  water.  Both  banks  are  timbered.  At  the 
bridge  the  \)ed  of  the  stream  is  composed  of  largo  bowlders,  is  free  from  vegetation,  and  is 
not  liable)  to  shift.     There  is  but  one  channel  at  all  stages. 
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Dischai^e  measurements  are  made  from  a  footbridge,  which  has  a  single  span  of  50  feet. 
The  initial  point  for  soundings  is  the  end  of  the  upstream  log  supporting  the  footbridge  on 
the  left  bank. 

The  original  gage  was  a  vertical  staff  located  on  Wallowa  Lake  near  the  outlet.  On 
account  of  the  construction  of  a  controlling  dam  at  the  outlet,  this  gage  was  rendered  use- 
less. From  March  30  to  July  12,  1905,  readings  were  taken  on  a  temporary  gage  about  100 
feet  below  the  dam.  July  12,  1905,  a  permanent  vertical  rod  gage  was  established  on  the 
right  bank  of  the  river,  about  50  feet  aljove  the  footbridge.  The  readings  on  the  t^mpo- 
'^ry  gage  have  been  reduced  to  correspond  with  those  on  the  permanMit  one.  During 
1905  the  gage  was  read  once  each  day  by  F.  L.  Bedingfield.  The  new  gage  is  referred  to 
the  following  l)ench  mark:  A  cross  cut  in  the  highest  point  of  the  rock  to  which  the  gage  is 
attached;  elevation,  4.10  feet  above  the  datum  of  the  gage. 

Four  irrigation  ditches  divert  a  considerable  portion  of  the  water  between  the  station 
and  the  town  of  Joseph,  and  gages  have  lH>en  read  on  them  twice  weekly  since  July  12. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  418;  135,  pp  230-231. 
Discharge:  100,  p  418;  135,  p  231. 
Discharge,  monthly:  135,  p  232. 
Gage  heights:  100,  p  418;  135,  p  231. 
Rating  table:  135,  p  232. 

Discharge  measurements  of  WaHawa  River  near  Joseph,  Oreg.,  in  1906. 


Date. 


Hydrographer. 


W.  C.  Sawyer . 
....do 


March  30... 

May  18 

July  10 do. 

July  11 do. 

July  11 do. 

July  11 ' do. 

July  12 do 


Septeral^r  19 . . 
November  27 . . 


do 

R.  S.  Hall. 


Width 


Feet. 
27 
27 
28 
27 
28 
27 
30 
27 
28 


Area  of 
section. 

Mean 
velocity. 

Square 
feet. 

Feet  per 
second. 

34.5 

2.37 

42.0 

2.43 

50.0 

4.08 

36.1 

3.62 

52.0 

4.63 

29.5 

2.82 

61.0 

5.:o 

25.5 

2.31 

32.4 

2.  .33 

Gage 
height. 


Feet. 
1.51 
2.20 
2.43 
2.30 
Z58 
2.17 
2.74 
2.05 
2.02 


Dis- 
charge. 


Second- 
feet. 

82 
102 
202 
131 
239 

83 
319 

59 


Daihj  gage  heighi,  in  feet,  of  Wallowa  River  near  Joseph,  Oreg.,  for  1905. 
Fol).      Mar.      .\pr, 


1 

Day. 

Jan. 
1.4 

2  .   

1.4 

3 

1.4 

4 

1.4 
1.3 
1.3 
1.3 

5 

6 

7 

8 

1.3 

q 

1.3 

10 

11.. 

1.3 

12     

1.3  1 

13 

1.3 

14 

1.3 

1.2 

1. 2 

2.0 

1.2 

1.2 

2.0 

1.2 

1.2 

2.0 

1.2 

1.2 

2.0 

1.2 

1.2 

2.0 

1.2 

1. 2 

2.0 

1.2 

1.2 

2.0 

1.2 

1.2 

2.0 

1.1 

1.2 

2.0 

1.1 

1. 2 

2.05 

1.2 

1.2 

2.05 

1.2 

1.2 

2.0 

1.2 

2.0 

1.2 



May. 

Juno. 

July. 

Aug. 

S(^pt. 

Oct. 

2.15 

2.95 

2.7 

2.8 

2.15 

2.1 

2.15 

3. 15 

2.6 

2.8 

2.1 

2.15 

3.2 

2.6 

2.7 

2.1 

2.1 

2.15 

3.2 

2.6 

2.7 

2.1 

2.1 

3.3 

2.6 

2.6 

2.1 

2.1 

2.15 

3.35 

2.7 

2.  hb 

2.1 

2.15 

2.15 

3.3 

2.75 

2.5 

2.1 

2.2 

2.15 

3.2 

2.75 

2.5 

2.1 

2.2 

2.15 

3.05 

2.6 

2.5 

2.1 

2.2 

2.05 

3.05 

2.6 

2.4 

2.1 

2.1 

2.05 

3.15 

2.6 

2.4 

2.1 

2.1 

2.05 

3.05 

2.5 

2.4 

2.1 

2.1 

2.05 

3.15 

2.8 

2.4 

2.1 

2.1 

2.06 

3.15 

2.8 

2.4 

2.1 

2.1 

Nov. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


Dec. 
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Daily  gage  height,  infeetf  of  Wallowa  River  nenr  Joseph,  Oreg.^for  1905 — Continued. 


Day 

1  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

15 

1 
i      1-3 

1.2 

1.2 

2.0 

2.0 

3.05 

2.7 

2.35 

2.1 

2.1 

2.0 

l.S 

16 

1.3 

1.2 

1.3 

2.0 

2.0 

3.05 

2.7 

2,3 

2,05 

2.1 

2.0 

1.9 

17 

'      1.3 

1.2 

1.3 

2.05 

2.0 

3.05 

2.6 

2,3 

2.0 

2.1 

2.0 

1.9 

18 

!      1.3 

1.2 

1.3 

2,05 

2.0 

3.05 

2.6 

2.3 

2,05 

2.1 

2,0 

1.9 

19 

1      1.3 

1.2 

1.3 

2.05 

2.2 

2,95 

2.6 

2.3 

2,0 

2.1 

2.0 

1.9 

20 

1.2 

1.4 

2.05 

2.15 

2.85 

2.7 

2.25 

2.0 

2.1 

2,0 

I.« 

21 

'      1.2 

1.3 

2.1 

2.1 

2.9 

2.8 

2,25 

2.0 

2.1 

2.0 

1-9 

22 

1      1.3 

1.2 

2.1 

2.1 

2.9 

2.8* 

2.3 

2.0 

2.05 

1.95 

L9 

23 

1.3 

1.2 

2.1 

2.15 

2.9 

2.8 

2,25 

2.0 

2.05 

1.95 

L9 

24 

1.2 
1.2 
1.2 

1.4 
1.4 

2.1 
2.1 
2.1 

2.25 

2.3 

2.2 

2.85 
2.8 
2.8 

2.7 
2.8 
2.6 

2.25 
2.25 
2.25 

2,0 
2.0 

2.05 
2.05 
2.05 

1.9 
1.9 
1.9 

1.9 

25 J 

1.9 

2t] 

1      1.3 

1.9 

27 

1      1.3 

1.2 

1.4 

2.1 

2.2 

2.75 

2.7 

2.2 

2.0 

2.05 

1.95 

L9 

28 

1.3 

1.2 

2.1 

2.1 

2.6 

2,7 

2,2 

2.05 

2.0 

1.95 

L9 

29 

1       1.3 

1.5 

2.15 

2.15 

2.6 

2.7 

2.2 

2,2 

2.0 

1.95 

1.9 

30 

1 

1.6 
2.0 

2.15 

2.15 
2.9 

2.6 

2.8 

2,2 
2,2 

2,2 

2.0 
2.0 

1.95 

L9fi 

31 

1      1.3 

L9 

Note.— Gage  heights,  January  1  to  March  30,  refer  to  lake-gage  datum.    During  the  remainder  of 
the  yeiir  gage  heights  refer  to  new  gage. 

Station  rating  table  for  Wallowa  River  near  Joseph,  Ore^.,from  November  13,  1903,  to  Mar^ 

30,  1905. 


Gage 
height. 

Di.sc'harge. 

Gage 
height. 

Discharge. 

1 

Gage 
height. 

Discharge. 

Gage 
heigbt. 

DiBchafge. 

Vf(t. 

Secorul-frct 

fWt. 

Second-feet. 

Fetl. 

Second-feet, 

Feel 

Seamd^eet. 

1.20 

\                53 

2.00 

157 

2.80 

344 

3.00 

flOO 

i.:«) 

»i3 

2.10 

175 

1        2.90 

374 

a70 

M3 

1.40 

73 

2.20 

195 

3.00 

406 

3.80 

C77 

1..J0 

S.'i 

2.  ;w 

2  Hi 

3. 10 

439 

3.90 

711 

l.»iO 

1                ^^•■ 

2.40 

2;« 

j        3.20 

473 

4.00 

745 

1.70 

110 

2.  .V) 

2»i2 

3.30 

507 

l..s<) 

1               12.". 

2.  »10 

288 

1        3.40 

541 

l.W 

j               141 

2.  70 

315 

3.50 

675 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  six  discharge  mesis- 
un^ments  made  during  1903-4.     It  is  well  defined  l)etween  gage  heights  1.5  feet  and  3  feet. 

Station  rating  tahUfor  Wallowa  River  near  Joseph,  Oreg.,from  March  31  to  December  31,  I9(Kj. 


Gage 
height. 

i                       1 
Discharge. 

Gage 
height. 

Di.scharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge'. 

Feci. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet, 

1.90 

,           ;i5 

2.  30 

135    1 

2.70 

299 

3.10 

527 

2.00 

54    1 

2.40 

170    j 

2.80 

350 

3.20 

597 

2.  10 

77 

2.50 

209    1 

2.90 

405 

3.30 

675 

2.20 

1              104 

2.60 

2.,2| 

3.00 

464 

The  above  table  is  applicable  only  for  op4^n-channel  conditions.     It  is  based  on  eight  discharge  meAS- 
unnnents  made  during  1905.     It  is  well  defined  between  gage  heights  2  feet  and  2.8  feel. 
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Estimated  monthly  discharge  of  Wallowa  River  near  Joseph,  Oreg.,for  1906. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum. 


Mean. 


Total  in 
acre-feet. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


73 

63 

97 

90 

405 

717 

350 

350 

104 

104 

54 

44 


53 

45 

53 

54 

54  I 
252 
209 
104 

54 

54 

35 

35 


35 


63.6 
53.0 
62.6 
64.7 
94.0 

473 

293 

172 
70.8 
74.7 
50.1 
35.3 


126 


3,911 
2,943 
3,849 
3,850 
5,780 
28,140 
18,020 
10,580 
4,213 
4,593 
2,981 
2,170 


91,030 


^VALLOWA  RIVER  NKAR  ^VAT^LOWA,  OREG. 

This  station  was  established  November  14,  1903,  by  John  H.  Lewis.  It  is  located  at  the 
county  bridge,  1 J  miles  below  Wallowa,  Oreg.,  and  one-fourth  mile  below  the  mouth  of  Bear 
Creek.  A  small  irrigation  ditch  takes  water  from  the  river  about  300  feet  above  the  bridge 
on  the  right  bank. 

The  channel  is  straight  for  400  feet  above  and  600  feet  below  the  station.  The  current  is 
swift.  Both  banks  are  low,  wooded,  and  not  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  gravel,  is  free  from  vegetation,  and  is  not  liable  to  shift.  There  is  but  one 
channel  at  low  water.  At  high  water  the  channel  is  broken  by  the  rock-filled  timber  crib 
pier,  to  which  the  gage  is  fastened. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge  to  which  the  gage 
is  attached.  The  initial  point  for  soundings  is  the  left  end  of  the  lower  chord  on  the  upstream 
side  of  the  bridge. 

A  staff  gage  is  fastened  vertically  to  the  downstream  side  of  the  timber  crib  pier  on  the 
right  bank.  During  1905  the  gage  was  read  once  each  day  by  L.  S.  Johnson.  Bench  marks 
were  astablished  as  follows:  (1)  The  head  of  a  30-penny  wire  nail  driven  nearly  flush  with 
the  top  of  the  crib,  2  inches  from  the  edge,  near  the  gage;  elevation,  6.60  feet.  (2)  A 
square  chisel  draft  on  top  of  a  rock  near  the  rail  fence  across  the  ditch  50  feet  from  the  right 
end  of  the  bridge;  elevation,  8.10  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  417;  135,  pp  232-233. 
Discharge:  100,  p  417;  135,  p  233. 
Discharge,  monthly:  135,  p  234. 
Gage  heights:  100,  p  417;  135,  pp  233-234. 
Rating  table:  135,  p  234. 
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Discharge  measurements  of  Wallowa  River  near  Wallawa,  Oreg.,  in  1905. 


Date 


Hydrographer. 


March  31 
May  19 
Jiily  8 

September  18..' do 

November  29. .!  R.  S.  Hall 


Width. 

Area  of  1 
section. 

Feet. 

Square- 
feet. 

81.5 

93 

88.0 

173 

86.0 

142 

84.0 

80 

82.0 

96 

Mean 


velocity.  |  height 


Ga|re 
ight. 


Dis- 
charge. 


Feet  per 
second.  I 

3.45 

4.71 

4.32 

2.49 

2.65 


Second- 
Feet.     ,  frtt. 

1.93  322 

2.86  I  81C. 

2.56  '  6U 

1.72  I  199 

1.90  351 
I 


Daily  gage  height,  in  feet,  of  Wallowa  River  near  Wallowa,  Oreg.,for  1905. 


Day. 


Jan.      Feb. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27.. 
28. 
29., 
30. 
31. 


2.3 
2.0 
2.0 
2.0 
1.9 
1.9 
1.8 


1.7 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.7 

1.5 

1.5 

2.0 

2.3 

2.3 

2.5 

2.5 

2.5 

1.7 

1.9 

2.0 

2.0 

2.0 

2.0  I 

2.0  I 

2.0  I 

2.0  I 

2.0 


Mar. 

1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 


Apr. 

May. 
2.4 

June. 

July. 
2.8 

Aug. 

Sept. 

- 

Nov.  ! 

Dec. 

2.0 

3.9 

1.9 

2.0 

2.0 

1.85 

2.0 

2.4 

3.9 

2.8 

1.9 

1.9 

2.0 

1.S5 

2.0 

2.5 

4.0 

2.8 

1.9 

1.9 

2.0 

1.85 

2.0 

2.5 

4.0 

2.8 

1.9 

1.9 

1.95  j 

1.9 

2.0 

2,5 

3.8 

2.8 

1.9 

1.85 

1.95  i 

1.9 

2.1 

2.5 

3.7 

2.8 

1.8 

1.85 

1.95 

1.9 

2.1 

2.6 

3.6 

2.8 

1.8 

2.0 

1.95 

1-9 

2.3 

2.7 

3.7 

2.5 

1.8 

2.0 

1.95 

1.9 

2.3 

2.8 

4.2 

2,5 

1.7 

2.0 

1.95 

1.75 

2.3 

2.2 

4.0 

2.6 

1.7 

2.0 

1.95 

1.7 

2.2 

2.6 

4.0 

2.3 

1.7 

2.0 

1.9 

1.7 

2.2 

2.5 

4.0 

2.3 

1.7 

2.0 

1.9 

2.0 

2.2 

2.5 

3.9 

2.3 

1.7 

2.0 

1.9 

2-4 

2.1 

2.5 

3.8 

2.3 

1.7 

2.0 

1.9 

2.4 

2.1 

2.4 

3.6 

2.2 

1.6 

2.05 

1.9 

2.4 

2.1 

2.5 

3.9 

2.2 

1.6 

2.1 

1.85 

2.0 

2.1 

3.0 

3.7 

2.2 

1.7 

2.0 

1.85 

1-8 

2.0 

2.9 

3.0 

2.0 

1.7 

2.0 

1.95 

1-8 

2.1 

2.9 

3.0 

2.0 

1.7 

2.0 

1  95 

1-8 

2.1 

3.0 

3.1 

2.0 

1.7 

2.0 

1.95 

1.8 

2.2 

2.8 

3.1 

1.9 

1.7 

2.0 

1.9 

1.8 

2.2 

2.7 

3.1 

1.8 

1.7 

2.0 

1.85 

1.8 

2.3 

2.6 

3.1 

1.8 

1.7 

2.0 

1.8 

1.8 

2.4 

2.5 

3.2 

1.8 

1.7 

2.0 

1.8 

1.8 

2.5 

2.5 

3.1 

1.8 

1.7 

2.05 

1.85 

1.85 

2.8 

2.6 

3.0 

1.9 

1.7 

2.1 

2.0 

1.8 

3.7 

2.9 

2.9 

1.9 

1.7 

2.05 

2.0 

1.8 

2.5 

3.0 

2.8 

1.8 

1.7 

2.05 

2.05 

1.9 

1.8 

2.4 

3.0 

2.7 

1.9 

1.7 

2.0 

2.05 

1.9 

1.8 

2.5 

3.2 

2.9 

1.9 

1.7 

2.0 

2.0 

1.9 

1.8 

3.5 



1.9 

1.7 

2.0 

1.8 

Note.— Anchor  ice  during  part  of  January,  February,  and  December. 
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Station  rcUing  table  for  WdUowa  River  near  Wallowa,  Oreg.,from  January  1  to  December  31, 

1906. 


Qage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischaxge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.50 

140 

2.20 

412 

2.90 

S6^ 

3.60 

1,616 

1.60 

108 

2.30 

462 

3.00 

960 

3.70 

1,730 

1.70 

200 

2.40 

514 

3.10 

1,063 

3.80 

1,844 

1.80 

236 

2.50 

568 

3.20 

1,169 

3.90 

1,958 

1.00 

276 

2.60 

626 

3.30 

1,277 

4.00 

2,072 

2.00 

318 

2.70 

693 

3.40 

1,388 

4.10 

2,186 

2.10 

364 

2.80 

772 

3.50 

1,502 

4.20 

2,300 

The  above  tal>le  is  applicable  onlv  for  open-channel  conditions.  It  is  based  on  nine  discharge  measure- 
ments made  during  1803-1905.     It  is  lairl  v  well  defined  between  gage  heights  1.7  feet  and  3.1  feet. 
The  table  has  been  extended  beyond  these  limits. 
Above  gage  height  2.6  feet  the  table  is  the  same  as  that  of  1904. 

Estimated  monthly  discharge  ofWaUowa  River  near  WaUouxif  Oreg.ffor  1906. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Total  In 
acre-feet. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


462 
318 
364 
772 
1,602 
2,300 
772 
276 
341 
364 
318 
514 


200 
140 
276 
S18 
412 
693 
236 
168 
200 
256 
236 
200 


264 
228 
332 
431 
715 
1,605 
451 
214 
219 
317 
285 
274 


16,230 
12,660 
20,410 
25,660 
43,960 
89,550 
27,730 
13,160 
13,030 
19,490 
16,960 
16,850 


2,300 


140 


436 


315,700 


WAT^LOWA  RrV^EK  XEAK  ELGIN,  OREG. 

This  station  was  established  November  18,  1903,  by  John  H.  Lewis.  It  is  located  at  the 
county  highway  bridge  just  below  the  mouth  of  Minam  River,  12  miles  from  Elgin,  Oreg. 
The  station  is  in  Wallowa  Canyon  about  9  miles  below  the  lower  end  of  Wallowa  Valley. 

The  channel  is  straight  for  100  feet  above  and  1,000  feet  below  the  station.  Both  banks 
are  high,  rocky,  not  liable  to  overflow,  and  without  timber  or  brush.  The  current  is  swift. 
The  bed  of  the  stream  is  composed  of  gravel,  and  is  free  from  vegetation  and  not  liable  to 
shift.    There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge  to 
which  the  gage  is  attached.  On  account  of  the  velocity  of  the  water  a  stay  wire  is  used  in 
making  discharge  measurements.  The  initial  point  for  soundings  is  the  end  of  the  bridge 
rail  on  the  left  bank. 

The  gage  is  in  two  sections,  located  under  the  lower  side  of  the  bridge  on  the  left  bank. 
The  lower  or  inclined  section  reads  from  1.7  to  3  feet.  The  upper  or  vertical  section  reads 
from  3  to  10  feet.  During  1905  the  gage  was  read  once  each  day  by  Samuel  Spores  and 
G.  W.  Weir.  Bench  marks  were  established  as  follows:  (1)  The  highest  point  of  the  rock  to 
which  the  vertical  section  of  the  gage  is  fastened,  6  inches  from  the  gage  rod;  elevation, 
9.60  feet.  (2)  The  center  of  the  hole  in  the  rock  in  which  the  bolt  supporting  vertical  rod  is 
•et;  eldTation,  7.07  feet.    Elevations  refer  to  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Suppiv  Papers  of 
the  United  States  Geological  Survey: 

Description:  100,  pp  410-417;  135,  p  235. 
Discharge:  100,  p  417;  135,  p  235. 
Discharge,  monthly:  135,  p  237. 
Gage  heights:  100,  p  417;  135,  p  236.    . 
Rating  table:  135,  p  236. 

Discharge  measurements  of  Wallowa  River  near  Elgin,  Oreg.,  in  1905. 


Date. 


April  1 

May  20 

July  7 

Septeml^r  16., 
November  30  a. 


Ilydrographer. 


W.  C.  Sawyer. 

do 

do 

do 

R.  8.  Hall 


Width. 


Area  of  I    Mean 


Feet. 

Square 

140 

218 

161 

383 

160 

296 

145 

138 

172 

'      209 

-  G*ge 


Dis- 


section,   velocity,     beigbt.      charge. 


Feet  per 
second. 

Feet. 

Seeond- 
iett. 

3.66 

2.85 

m 

4.84 

3.86 

LSS4 

3.74 

3.27 

1.107 

2.16 

2.18 

298 

1.70 

2.34 

358 

o  Made  at  different  section. 
Dayly  gage  height,  in  feet,  of  Wallowa  River  near  Klgin,  Oreg.,  for  1905. 


Day. 

Jan. 

2.5 
2.5 
2.5 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.1 
.  2.1 
2.2 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 

Feb. 

Mar. 

2.7 
2.7 

2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2. 7 
2.7 
2.7 
2.7 
2.9 
2.9 
2.9 
2.H 
2.8 
2.8 
2.8 
2.8 
2.8 

Apr. 

May. 

1 

2.4 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.2 
2.1 
2.0 
2.0 
2.0 
2.0 
2.  2 
2.2 
2.3 
2.4 
2.6 
2.5 
2.  .5 
2.  *i 
2.5 

2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
3.1 
3.1 
3.1 
3.1 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.9 
2.9 
3.0 

3.2 

2 

3.2 

3 

3.3 

4 

3.3 

5 

3.5 

6 

3.5 

7 

3.6 

8 

37 

9 

3.7 

10 

3.6 

11 

3.5 

12 

3.4 

13 

3.3 

14 

3.3 

15 

3.3 

16 

3.4  . 

17 

3.9 

18 

3.8 
3.8 
4.0 

19 

20 

21 

3.7  ' 

22 

3.6 

23 

2.3 

2.5 

2.8 

3.2 

3.5 

24 

2.4 

2.  6 

2.H 

3.3 

3.4 

25 

2.8 

2.7 

2.8 

3.4 

3.3 

26 

2.0 

2.7 

2.S 

3.7 

3.4 

27 

2.6 

2.7 

2.9 

3.5 

3.8 

28 

2.6 

2.7 

2.9 

3.3 

3.8 

29 

2.5 

2.9 

3.2 

3.9 

30 

2.4 

2.9 

3.3 

4.2 

31 

2.4 

2.9 

4.9 

5.0 
5.0 
4.9 
4.7 
4.4 
4.4 
4.6 
5.0 
4.9 
4.9 
4.8 
4.6 
4.4 
4.2 
3.6 
3.5 
3.8 
3.8 
3.9 
4.0 
4.1 
3.9 
4.0 
3.8 
3.7 
3.6 
3.5 
3.4 
3.3 


3.3 
3.5 
3.5 
3.5 
3.5 
3.4 
3.4 
3.3 
3.2 
3.2 
3.1 
2.9 
2.8 
2.6 
2.7 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 


Aug. 

Sept. 

Oct. 

1 

[  Nov. 

Da. 

2,4 

2,0 

2,45 

2.5 

,     23 

2,4 

2.0 

2.4 

2.6 

23 

2.4 

2,0 

2.4 

2.6 

2.3 

2,4 

2.0 

2.35 

2.6 

-3 

2.4 

2.0 

2.35 

2.o^> 

23 

2.3 

2.0 

2.35 

2.5 

23 

2.3 

2.0 

2.6 

2.5 

23 

2.3 

2.0 

2.55 

2.5 

23 

2.3 

2.0 

2.55 

2.5 

23 

2.3 

2.0 

2.5 

Z5 

205 

2.3 

2.0 

2.55 

2.45 

203 

2.3 

2  0 

2.6 

2.45 

21 

2.2 

2.0 

2.6 

2,45 

21 

2.1 

2,0 

2.6 

2.4 

21 

2.1 

2.0 

2.7 

2.4 

2.15 

2.1 

2.0 

2.65 

2.4 

215 

2.1 

2  2 

2.7 

Z4 

22 

2.1 

2,2 

2.6 

2,4 

22 

2.1 

2.2 

2.6 

2.4'i 

22 

2.0 

2.2 

2,6 

2.5 

23 

2.0 

2.2 

2.6 

2,5 

24 

2.0 

2  2 

255 

2,5 

23 

2.0 

2  2 

2.6 

2.35 

235 

2.0 

22 

2.65 

2.35 

23 

2.0 

2.2 

2.65 

2.4 

24 

2.0 

2.2 

2,8 

2.4 

25 

2.0 

2.25 

2.7 

2.3.5 

26 

2.0 

2.5 

2.6 

2-3 

24 

2.0 

2  6 

2.6 

2.3 

24 

2.0 

2.45 

2.6 

2.3 

24 

2.0 

2.55 

285 

Note.— No  loe  record. 
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Station  rating  table  for  Wallowa  River  near  Elgin  ^  Oreg.,from  January  1  to  December  31, 1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Ga^e 
height. 

Discharge. 

Feet. 

Second-feet 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

215 

2.80 

680 

3.  GO 

1,550 

4.40 

2,670 

2.10 

255 

2.90 

770 

3.70 

1,680 

4.50 

2,830 

2.20 

300 

3.00 

870    1 

3.80 

1,810 

4,60 

2,990 

2.30 

350 

3.10 

970    1 

3.90 

1,940 

4.70 

3,150 

2.40 

405 

3.20 

1,080    1 

4.00 

2,080 

4.80 

3,310 

2.50 

4G5 

'        3.30 

1,190    1 

4.10 

2,220 

4.90 

3,480 

2.60 

530 

3.40 

1,310 

4.20 

2,370 

5.00 

3,650 

2.70 

600 

1        3.50 

.«0 

4.30 

2,520 

The  above  tabic  is  applicabh>  only  for  open-channel  conditions.    It  is  based  on  eight  discharge  meas- 
urements made  during  1903-1905.    It  is  well  defined  between  gage  heights  2.2  feet  and  4  feet. 

Estimated  monthly  discharge  of  WaUowa  River  near  Elgin,  Oreg.,for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


680 

600 

770 

1,680 

3,480 

3,650 

1,430 

405 

530 

680 

530 

725 


3,650 


255 
215 
600 
680 
1,080 
1,190 
405 
215 
215 
378 
350 
235 


215 


396 
401  I 
683 
944 
1,581 
2,451 
768 
287 
273 
512 
434 
355 


740 


Total  in 
acre-feet. 


24,350 
22,270 
42,000 
56,170 
97,210 
145,800 
47,220 
17,650 
16,240 
31,480 
25,820 
21,830 


548,000 


DITCHES  IX  WALLOWA  RIVKR  VALLKY,  OREGON. 

SHYER  LAKE  DITCH  NEAR  JOSEPH,   OREO. 

This  ditch  diverts  water  from  the  right  bank  of  Wallowa  River  about  1  mile  above  Joseph 
and  one-eighth  mile  Ix^low  the  outlet  of  Wallowa  Lake.  Its  head  is  75  feet  below  the  river 
gaging  station. 

The  gage  is  a  vertical  rod  on  the  left  bank  one-fourth  mile  l)elow  the  l^end,  and  is  read 
twice  a  week  by  F.  L.  Bedingfield. 

Discharge  measurements  of  Silver  Lake  ditch  near  Joseph,  Oreg.,  in  1905. 


Date. 


July  12. 

September  19. 
November  27 do., 


Hydrographer. 


W.  C.  Sawyer. 
....do 


Width. 

Area  of 
section 

Mean 
velocity. 

Gage 
height. 

Feet. 

Square 
feet 

Fee  I  per 
second 

Feet 

12 

20.5 

3.61 

1.30 

11 

10.4 

1.55 

.43 

10 

6.2 

.47 

.10 

Dis- 
charge. 

Second- 
feet 

74.1 

16.1 

2.9 
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Daily  gage  TieigJU,  in  feel,  of  Silver  Lake  ditch  near  Joseph,  Greg.,  for  1905. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov, 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

'  Nov.    I>fr- 

1 

0.45 

0.05 

16 

1.0 

0.45 

ao5 

2 

lO) 

0.5 

18 

0.5 

0.1 

4 

0.3 

■' 

19.... 

1.3 

1.0 

5.         ..         1 

1.2 



20 

.35 

6 1 

.45 

1 

.05 

21 

.3 

.1 

7 i - 

.3 

22 

1.3 

8 

.2 

.05 

23 

LO 

.06 

9 

.5 

25 

.45 

.1 

10.   ...    .    ... 

1.1 

.5 

26 

1.0 

1.0 

11 

.2 

27 

' 

.06 

12 

(°) 

28.... 

.45 

13 

.45 

.05 

29 

1.0 

.0 

15 

1.3 

30 

.9 

.3 

.26 

.....               1 

o  Dry. 
FARXSR8  AKD  0ITIZEN8  DITOH  NEAR  JOSEPH,  OREO. 

This  ditch  diverts  water  from  the  right  bank  of  Wallowa  River  a  few  hundred  feet  below 
the  head  of  the  Silver  Lake  ditch . 

The  gage  is  vertical  and  is  attached  to  the  left  side  of  the  flume  near  the  lower  end. 

The  zero  of  the  gage  is  the  bottom  of  the  flume.  The  gage  was  read  twice  a  week  by 
F.  L.  Bedingfield. 

Discharge  measurements  of  Farmers  and  Citizens  diUh  near  Joseph,  Ore^.,  in  1905. 


Date. 


July  11 

NoveinJ)er  27.  . 


Hydrographer. 


VV.  C.  Sawyer. 
R.  S.  Hall 


Width 


Feet. 

11.4 
11.8 


Area  of 
section. 


Square 
feet 

22.4 

10.0 


Mean 
velocity. 


Feet  per 
second. 

3.06 

1.12 


beigl 


ft. 


charge. 


Feet. 
1.93 
.75 


Second- 
feet. 
68.5 
11.2 


Daily  gage  height,  in  feet,  of  Farmers  and  Citviens  ditch  near  Joseph,  Oreg.,for  1905. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

0.65 

0.5 

16 

1.5 

0.8 

as 

2 

1  9 

0.9 

18 

0,7 

0.6 

4 

0.7 

■7 

19 

2.0 

1.4 

,5 

L9 

20  . 

.8 

() 

.9 

.5 

21 

.7 

.75 

22. 

2.1 

.7 

H     1 1 L____ 

.7 

.5 

23 

1.0 

.6 

.55 

9 .1 1 

,85 

25 

.7 

.5 

10 

1.9 

.7 

28 

.3 

.9 

.65 

27 

.6 

.5 

12 

I.S 

28 

.65 

13 

.85 

.5 

29 

1.7 

.75 

15  

..« 

30 

.9 

.7 

.4 
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GRANGER  DITCH  AT  JOSEPH,  OREG. 

This  ditch  diverts  water  from  the  right  bank  of  Wallowa  River  in  the  upper  part  of  Joseph. 
The  gage  is  a  vertical  rod  attached  to  the  lower  side  of  a  wagon  bridge  a  short  distance 
below  the  lower  end  of  the  flume. 
Gagings  were  made  from  this  bridge. 

Discharge  measurements  of  Granger  ditch  at  Josejihj  Oreg.,  in  1906. 


Date. 

Ilydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

height. 

Feet. 
1.34 
.30 

Dis- 
charge. 

July  12 

November  27 . . 

W.  C.  Sawyer 

Feet. 
12.5 
13.8 

Square 
feet. 
20.6 
0.4 

Feet  per 
second. 

3.73 

.98 

Second- 
feet. 

76.9 

R.  S.  Hall 

9.1 

Daily  gage  height  ^  in  feet ^  of  Granger  ditch  at  Joseph,  Oreg.,  for  1905. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.  . 

0.4 

0.3 

16 

0.5 

0.4 

0.25 

2 

2.2 

0.4 

18 

as 

0.4 

4 

0.5 

.4 

19 

0.6 

.4 

5 

1.0 

20 

.35 

6     . 

.4 

21.... 

.5 

7 

.55 

22 

1.7 

.4 

H 

.4 

.3 

23 

.5 

.5 

.25 

.4 

25 

.5 

.35 

10.   . 

.4 

.SS 

26 

1.8 

.4 

11 

.35 



27 

.6 

.25 

12 

.9 

28 

.4 

13. 

.4 

.3 

29 

1.8 

.35 

15.  .   . 

1.0 

30 

.35 

.5 

.25 

BIG  BEKD  DITCH  AT  JOSEPH,  OREG. 

This  ditch  diverts  water  from  the  right  bank  of  Wallowa  River  in  the  upper  part  of  Jo.seph. 
The  gage  is  attached  to  the  side  of  the  flume  near  the  lower  end.     The  zero  of  the  gage 
is  the  bottom  of  the  flume. 

Gagings  were  made  from  the  wagon  bridge  below  the  end  of  the  flunie. 

Discharge  measmements  of  Big  Bend  ditch  at  Joseph,  Oreg.,  in  1905. 


Date.                             Ilydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

July  12 

W.  C.  Sawyer 

Feet. 
15.0 
12.5 

Square 
feet. 

21.2 

5.2 

Feet  per 
second. 

3.43 

1.57 

Feet. 
1.10 
.40 

Second- 
feet. 

72.7 

Novenil)er  27 

R.  S.  Hall. 

8.2 
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Daily  gage  height,  infect,  of  Big  Bend  ditch  at  Joseph,  Oreg.,for  1905. 


Bay. 

July. 

Aug. 

Sept. 

Oct. 

\m\    . 

1  K'C. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  j  D«^. 

1 

0.5 

0.2 

1 
16 

0.25 

.25 

(X4 

2 ,... 

1.2 

0.3.5 

18 

0.5 

ae 

A 

0.3 

.6 

19 

as 

,3 

5........... 

.  7 

20... 

.55 

6... -. 

.35 



.3 

21 

22 ,. 

23 

1.1 

.5 

.4 

0     .  . 

8 



.6 

.3 

.2 

0.6 

.3 

9 1 

.3 

..%. 

25 

.45 

.65      . 

10 

.5 

26 

.9 

.2 

n 

.45 

27........   . 

.7 

.45 

25 

12 

.5 

28 

13 .....1 

.5 



.3 

29.... 9 

30 

.3 

iri. 

0.9 

.3 

.55 

..   .           .25 

1 

COKPAKT  DITGH  K^AK  WALLOWA,  OREO. 

This  ditch  diverts  the  wat^r  from  the  right  bank  of  Wallowa  River  about  1 ,000  foet  above 
the  river  gaging  station. 
The  gage  is  a  vertical  rod  on  the  right  bank  nearly  opposite  the  river  gaging  station. 
Gagings  were  made  from  the  bridge  at  the  gage. 

Discharge  measurements  of  Company  ditch  near  WaUouxi,  Oreg.,  in  1905. 


Date. 


Ilydrographer. 


May  19 \  W.  C.  Sawyer. 

Julys do 

September  18 do 

NoveinlKT28...    R.  S.  Hall 


Area  of 
.section. 


Square 
feet. 

13.8 

10.8 

8.3 

7.6 


Mean 
velocity. 

hei^l 

Dis- 
charge. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

1.78 

2.60 

24,6 

1.09 

2.15 

11. S 

.77 

1.82 

<k4 

1.03 

1.90 

:.8 

Daily  gage  heigJUs,  in  feel,  of  Company  ditch  near  Wallowa,  Oreg.,  for  1905. 


Day. 

May.      June. 

_  1         

1 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

9 

1 

1.9 

3 1...; 

2.0 

4 

1.9 

« 1        '        ,        1 

1.85 

1.95 

8 

2.  ir. 

1  9 

9 

1.7 

2.0 

10 

1.95 

11 

1.7 

13 ' 

2.0 

1.9 

15 1 

1.7 

16 ■ 1 



2.1 



17 1 

1.85 

,8 '                                             1 

1.82 

1.8 

19 

■j.ti    

2.0 

1.95 

20 





22 i 1 

1.8' 
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DaUy  gage  Tieights,  in  feet,  of  Company  ditch  near  Wallowa,  Oreg.,for  1906 — Continued. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

23   

2.0 

24 

1.8 

25 

1.76 

27 

2.05 

2.0 
1.9 

28 

29 

2.0 

30  

2.0 

Estimated  monthly  disduvrge  of  Company  dOch  near  WaUowa,  Oreg.yfor  1906. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


Total  in 
acre-feet. 


May  (22  days) . 

June 

July 

August 

September 

October 

November 

December 


25.0 
35.0 
11.5 
5.55 
5.9 
8.87 
7.93 
7.32 


1,091 
2,063 
707 
341 
351 
545 
472 
450 


The  period . 


6,040 


Note.— Discharge  estimated  lietween  May  10  and  SeptemlxT  15. 

ASOTIN  C:REEK   IJ  MII.es  above  A80TIN,  WASH. 

This  station  was  established  March  20,  1904,  by  W.  W.  Schlecht.  It  is  located  at  the 
highway  bridge  about  IJ  miles  above  Asotin,  Wash.,  at  the  power  house  of  the  Lewiston 
Water  and  Power  Company. 

The  channel  is  straight  for  about  120  fe^t  above  and  40  feet  below  the  station,  and  the 
current  is  swift.  Both  banks  are  low  and  liable  to  overflow  during  extreme  high  wat«r. 
They  are  both  lined  with  brush,  the  left  bank  being  covered  with  orchards  and  houses. 
The  bed  of  the  stream  is  composed  of  gravel  and  bowlders  and  is  free  from  vegetation  and 
fairly  permanent.     There  is  one  channel  at  low  and  two  channels  at  high  stages. 

Discharge  measurements  are  made  from  the  single-span  bridge,  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  a  20-penny  nail  driven  into  the  floor  of  the 
bridge  over  the  mean  edge  of  the  left  abutment,  and  marked  zero.  At  low  water  the  current 
near  the  right  bank  may  flow  diagonally  toward  the  center  of  the  stream;  at  such  times 
it  is  advi.sable  to  make  the  measurements  from  the  upstream  side  of  the  bridge.  During 
high  stages  the  water  at  the  upstream  side  is  too  swift  for  accurate  measurements. 

A  staff  gage  is  fastened  vertically  to  the  downstream  face  of  the  left  abutment.  During 
1905  the  gage  was  read  once  each  day  by  M.  E.  Turner.  Bench  marks  were  establi.shed 
as  follows:  (1)  A  20-penny  nail  driven  horizontally  into  the  guy  pole  for  the  chimney  of 
the  Lewiston  Water  and  Power  Company's  power  house,  between  the  power  house  and  the 
bridge,  marked  "U.  S.  G.  S.  B.  M. ; "  elevation,  G.44  feet.  (2)  A  20-penny  nail  driven  ver- 
tically into  the  stump  of  an  old  telegraph  pole  on  the  south  .side  of  the  road,  about  100  feet 
from  the  bridge,  marked  "  U.  S.  G.  S.  B.  M. ;"  elevation,  7.57  feet.  P^levations  refer  to 
the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  dischaige  data  are  contained  in  Water- 
Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  237-239, 
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Daily  gage  height,  in  feet,  of  Amtin  Creek  \\  miles  above  Asotin,  Wash.,  for  19C*5. 


Day. 


2. 
3. 
4. 
5. 
0. 

8. 

9. 
10. 
U. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
2;i. 
2«. 
27. 
2J+: 
20. 
30. 
31. 


Note.— No  ice  record. 


Jan. 

Feb. 

Mar. 

2.7 

Apr. 
3.1 

May. 
3.2 

June. 
3.1 

July. 



2.8 

Aug. 

Sept. 

Oct. 

Nov. 

Dw. 

2.4 

2.3 

2.1 

2.2 

2.4 

2.4 

2.4 

2.3 

2.3 

2.7 

3.0 

3.2 

3.1 

2.8 

2.1 

2.3 

2.4 

2.4 

24 

2.3 

2.3 

2.8 

3.0 

3.3 

3.4 

2.7 

2.1 

2.3 

2.4 

2.4 

2.4 

2.3 

2.3 

2.8 

3.0 

3.3 

3.3 

2.7 

2.1 

2.2 

2.4 

2.4 

2.4 

2.3 

2.3 

2.8 

3.0 

3.2 

3.3 

2.7 

2.1 

2.2 

2.4 

2.4 

o  ^ 

2.3 

2.3 

2.8 

3.0 

3.2 

3.3 

2.7 

2.1 

2.3 

2.4 

2.4 

3.4 

2.3 

2.3 

2.8 

3.1 

3.2 

3.2 

2.6 

2.1 

2.3 

2.4 

2.4 

2,  4 

2.3 

2.3 

2.8 

3.1 

3.2 

3.2 

2.-0 

2.1 

2-3 

2.4 

2-4 

2.4 

2.3 

2.3 

2.8 

3.2 

3.3 

3.2 

2.5 

2.1 

2.3 

2.4 

2-4 

2.4 

2.2 

2.3 

2.8 

3.2 

3.3 

3.2 

2.4 

2.1 

2.3 

2.4 

2.4 

2.4 

2.2 

2.0 

2.8 

3.1 

3.3 

3.1 

2.4 

2.1 

2.3 

2.4 

2.4 

2.4 

2.3 

2.0 

2.8 

3.1 

3.3 

3.4 

2.4 

2.1 

2.3 

2.4 

2.4 

2,4 

2.3 

2.8 

2.8 

3.1 

3.3 

3.1 

2.3 

2.1 

2.3 

2.4 

2.4 

2.4 

2.4 

2.8 

2.8 

3.1 

3.3 

3.0 

2.3 

2.1 

2.3 

2.4 

2.4 

2.4 

2.3 

2.8 

2.8 

3.1 

3.3 

2.9 

2.2 

2.1 

2.3 

2.4 

2.4 

2.4 

2.3 

2.9 

2.8 

3.1 

3.2 

2.9 

2.2 

2.1 

2.4 

2.4 

2.4 

2. 4 

2.3 

2.9 

2.8 

3.1 

3.3 

2.8 

2.2 

2.2 

2.4 

2.4 

2.4 

2.4 

2.3 

3.0 

3.0 

3.1 

3.3 

2.8 

2.2 

2.3 

2.4 

2.4 

2-4 

2.3 

2.9 

3.0 

3.1 

3.2 

2.8 

2.2 

2.3 

2.3 

2.4 

2.4 

2-4 

2.2 

3.1 

3.0 

3.3 

3.2 

2.7 

2.2 

2.3 

2.3 

2.4 

2-4 

2-4 

2.2 

3.1 

3.0 

3.2 

3.2 

2.7 

2.1 

2.3 

2.3 

2.4 

2-4 

o  1 

2.2 

2.7 

3.0 

3.2 

3.2 

2.0 

2.1 

2.3 

2.3 

2.4 

2.4 

2.4 

2.2 

2.6 

3.0 

3.2 

3.2 

2.7 

2.1 

2.3 

2.3 

2.4 

2.4 

2.4 

2.6 

3.0 

3.3 

3.1 

2.8 

2.1 

2.3 

2.3 

2.4 

2.4 

2-  4 

2.3 

2.6 

3.0 

3.3 

3.1 

2.9 

2.1 

2.3 

2.3 

2.4 

2.4 

2.4 

2.3 

2.6 

3.3 

3.3 

3.1 

3.0 

2.1 

2.2 

2.3 

2.4 

2.4 

2.4 

2.3 

2.7 

3.2 

3.2 

3.1 

3.0 

2.1 

2.2 

3.1 

2.4 

2.4 

2.  •' 

2.3 

2.7 

3.2 

3.2 

3.1 

3.0 

2.1 

2.2 

2.7 

2.4 

2.4 

2.4 

2.3 

3.2 

3.2 

3.1 

2.8 

2.1 

2.2 

2.5 

2.4 

2.4 

2.4 

2.3 

3.2 

3.2 

3.1 

2.8 

2.1 

2.2 

2.5 

2.4 

2.4 

2.4 

2.3 

3.1 



3.1 

2.1 

2.2 

2.4 

2.4 

2.4 

ASOTIN  CREEK  AT  SHEI^MAN'S  RANCH,   NEAR  ASOTIN,  WASH. 

This  station  was  established  March  25,  1904,  by  W.  W.  Schlecht.  It  is  located  at  Shel- 
man's  ranch,  about  8  miles  above  Asotin,  Wash.  The  station  is  50  feet  above  the  headgate 
of  Shelman's  irrigation  ditch. 

The  channel  is  straight  for  about  100  feet  above  and  below  the  station  and  the  current  is 
swift.  The  right  bank  is  a  flood  plain  about  350  feet  wide,  which  may  be  flooded  at  extreme 
high  water.  The  left  bank  is  a  similar  plain  about  120  feet  wide,  which  overflows  during 
high  water.  Both  banks  are  lined  with  trees  and  brush.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  bowlders  and  is  free  from  vegetation  and  fairly  permanent.  There  is 
one  channel  at  ordinary  and  two  at  extreme  high  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  Tlie  initia' 
point  for  soundings  is  a  nail  driven  into  a  hub  below  the  cable  support  on  the  left  bank. 

A  staff  gage  is  fastened  to  a  tree  on  the  left  bank.  During  1S05  the  gage  was  read  once 
each  day  by  J.  W.  Whittaker.  The  bench  mark  is  the  top  of  a  40-penny  nail  driven  hori- 
zontally into  a  large  willow  tree  al)out  40  feet  west  of  Shelman's  house,  2  feet  north  of  the 
road,  marked  "U.  S.  G.  S.  B.  M. ;"  elevation,  10.00  feet  alx)ve  the  datum  of  the  gage. 

A  description  of  this  station,  with  gatje  heights  and  discharge  datii,  is  contained  in 
Water-Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  23^240. 
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DaUy  gage  heighty  in  feet ^  of  Aaotin  Creek  at  Shelman^s  ranch^  near  Asotin,  Wash.,  for  1905. 


Day. 

Apr. 

1 

1.7 

2 

1.7 

3 

1.7 

4 

..65 
1.65 
1.6.5 
1.75 

5 

6. 

8 

1.75 

1.77 

10 

1.75 

11 ^ 

1.75 

12 

1.75 

13.          .  . 

1.75 

14 

,7 

15 

1.72 

16 

1.7 

1.7 

1.7 

1.8 

1.8 

1.82 

1.82 

1.8 

1.82 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

17. 

18 

19 

20 

21.  .       .    . 

22 

23 

24 

25. 

26 

27 

28 

29 

30.      . 

31 

May. 


J  line. 


July.      Aug.       Sept. 


1.82 

1.78 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.82 

1.85 

1.8 

1.8 

1.8 

1.82 

1.85 

1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.75 

..8    1 

1.85 

1.85  I 

1.85  I 


1.7    i 

1.65 

1.62 

1.65 

1.62 

1.6 

1.55 

1.55 

1.55 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 


1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.4.5 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 


1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.4.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.5 

1.65 

1.6 

1.5 

1.5 


Oct. 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.55 

1.5 

1.5 

1.5 

1.55 

1.55 

1.6 


Nov.       Dec. 


1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.48 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.5 

1.5 

1.5 

1.5 

1.45 

1.48 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 


1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.55 

1.5 

1.5 

1.5 

1.5 

1.45 


PALOUSE  RIVER  AT  ELBERTON,  WASH. 

This  station  was  established  May  6,  1904,  by  W.  G.  Steward,  and  was  discontinued  Sep- 
tember 30, 1905,  owing  to  changes  in  the  dam  near  by.  It  is  located  at  the  highway  bridge 
about  one-half  mile  above  the  depot  in  Elberton,  Wash. 

The  west  channel  is  straight  for  about  1,500  feet  above  and  below  the  station.  The  cur- 
rent is  swift.  The  east  channel  leaves  the  main  (west)  channel  about  150  feet  above  the 
station  and  makes  a  reverse  cur\'e,  striking  the  bridge  at  an  angle  of  about  30°.  The  east 
channel  is  straight  for  300  feet  below  and  curved  above  the  station.  At  high  water  the 
current  is  swift;  at  low  water  there  is  no  flow  in  this  channel.  The  right  bank  is  high 
and  not  liable  to  overflow  except  in  case  of  extreme  high  water,  in  which  case  the  town 
would  be  flooded.  The  left  bank  is  low  and  overflows  during  high  water  along  the  roadway 
to  the  east  of  the  east  channel.  The  bed  of  the  stream  is  composed  of  rock  and  gravel,  is 
free  from  vegetation,  and  is  shifting.  All  the  water  flows  in  one  channel  at  low  and  in  two 
at  high  stages. 

Discharge  measurements  are  made  for  the  west  channel  from  the  upstream  side  of  the 
bridge.  For  the  east  channel  measurements  are  made  from  the  domistream  side  of  the 
bridge.  The  initial  point  for  the  west  channel  is  a  point  on  the  guard  rail  immediately 
above  the  face  of  the  left  abutment.  The  initial  point  for  the  east  channel  is  the  left  end 
of  the  downstream  hand  rail.  Both  initial  points  are  marked  zero  with  nails  and  blacl^ 
paint. 
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A  stafT  gage  is  fastened  vertically  to  the  stjuth  end  of  the  face  of  the  left  abutment  of  the 
bridge.  During  1905  the  gage  was  read  once  each  day  by  W.  B.  Peoples.  Bench  marks 
wei-o  established  as  follows:  (1)  A  20-penny  nail  in  a  lai^  white  post  on  the  south  side  of 
the  railroad  track,  about  one-fourth  mile  east  of  the  depot;  elevation,  2,198.05  feet  above 
s<'a  level  and  5.80  feet  above  the  datum  of  the  gage.  (2)  A  S(|uare  black-paint  mark  on  the 
southeast  window  sill  of  the  hotel;  elevation,  2,203.91  feet  above  sea  level  and  11.06  feet 
al)ove  the  datum  of  the  gage.  (3)  The  head  of  a  rivet  in  the  base  of  the  bridge  truss  at 
the  southwest  comer  of  the  bridge,  painted  "U.  S.  G.  S."  on  the  plate;  elevation,  2^2(X>.0\ 
feet  above  sea  level  and  13.76  feet  above  the  datum  of  the  gage. 

May  24,  1905,  a  discharge  measurement  made  at  this  station  by  W.  J.  Lightfoot  gave 
the  following  results:  Width,  68  feet;  area  of  .st-ction,  116  square  feet;  mean  velocity,  1.93 
feet  per  second;  gage  height,  2.3  feet;  discharge,  224  second-feet. 

A  description  of  this  station,  ^nth  gage  heights,  discharge  data, and  rating  table,  is  con- 
tained in  Water-Supply  Paper  No.  135,  United  States  Geological  Survey,  pages  240-243. 

Daily  gage  height,  in  feet,  of  Palouse  River  at  Elhertoriy  Wash.,  for  1905. 


1. 
2.. 
3. 
4. 

5. 

6.. 

8. 

9.. 
10. 
U. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


23. 
24. 


2S. 
29. 
30. 
31. 


Day. 


Jan. 

Fi'b. 

Mar. 

Apr. 

May. 

Jum. 

July. 

Aug. 

Sept. 

1.7 

1.8 

2.0 

2.3 

2.0 

2.2 

1.6 

O.S 

a7 

1.9 

1.8 

2.2 

2.10 

1.9 

2.0 

1.6 

1.0 

.7 

1.8 

1.8 

2.0 

2.0 

2.0 

1.5 

1.6 

.9 

.7 

1.7 

1.8 

1.9 

2.5 

2.0 

2.3 

1.4 

.8 

.7 

,.« 

1.8 

2.7 

2.3 

1.9 

ao 

1.1 

.8 

.7 

2.0 

1.8 

1.7 

2.0 

1.4 

2.7 

1.1 

.8 

.7 

1.9 

1.9 

2.6 

1.7 

1.3 

as 

2.1 

.7 

.7 

1.7 

1.8 

2.0 

2.4 

1.9 

ao 

1.3 

.7 

.7 

1.7 

1.8 

1.8 

2.3 

1.4 

2.9 

1.5 

.7 

.7 

1.7 

1.7 

2.0 

2.3 

1.9 

2.6 

1.3 

1.2 

.7 

1.7 

1.6 

2.6 

2.3 

1.4 

2.4 

1.1 

.9 

.7 

1.7 

1.6 

1.7 

2.3 

2.2 

2.3 

1.4 

.7 

.7 

l.«i 

1.6 

1.7 

2.4 

2.5 

2.2 

1.1 

.8 

.7 

1.6 

1.6 

2.0 

2.0 

2.0 

2.0 

.9 

.7 

.7 

1.6 

1.6 

1.7 

1.7 

2.0 

2.0 

1.2 

.7 

-S 

1.7 

1.6 

1.7 

2.5 

2.0 

1.9 

1.0 

.  7 

.s 

1.6 

1.6 

1.8 

1.7 

2.0 

1.3 

1.0 

.7 

,  s 

1.5 

1.6 

2.7 

1.8 

2.0 

1.6 

1.4 

1.0 

.8 

1.7 

1.6 

1.9 

2.4 

1.5 

1.2 

1.1 

.8 

.9 

1.7 

1.6 

1.7 

3.5 

2.3 

2.15 

1.0 

.  5 

.8 

1.6 

1.6 

3.3 

3.6 

2.0 

1.8 

1.1 

.7 

1.6 

1.8 

1.6 

2.0 

2.2 

1.2 

1.1 

.7 

.9 

1.7 

1.8 

2.6 

2.4 

2.3 

1.2 

.8 

.7 

1..1 

1.9 

1.8 

1.8 

2.0 

2.3 

1.6 

1.2 

.  7 

1.4 

1.8 

1.8 

3.7 

3.7 

2.9 

l.l 

1.0 

.6 

1.4 

1.8 

2.0 

2.9 

2.3 

3.3 

1.2 

1.3 

.6 

1.4 

1.9 

;J.2 

a7 

2.4 

2.9 

1.8 

1.1 

.6 

1.3 

1.9 

2.0 

2.7 

2.2 

1.8 

2.0 

1.1 

1.1 

1.2 

1.9 

3.0 

2.0 

2.8 

1.8 

.9 

.9 

1.0 

2.0 

2.5 

2.0 

2.5 

1.7 

.9 

.9 

1.0 

2.0 

2.4 

2.5 



.9 

.8 

1 

1 

NoTE.^Sudden  changes  are  due  to  liow  being  controlled  by  danx. 
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PALOUSE  UIVER  AT  HOOPER,  WASH. 

The  headwater  tributaries  of  this  river  have  their  sources  in  western  Idaho.  Aft^r  reach- 
ing Washington  they  unite  to  fomi  Palouse  River,  which  flows  in  a  general  southwcsteriy 
direction  through  a  rolHng  country.  Six  miles  below  Hooper,  Wash.,  the  river  bends  sud- 
denly to  the  south  and  enters  its  canyon,  through  which  it  flows  to  its  junction  with  Snake 
River.  For  some  distance  above  Hooper  the  river  consists  of  a  succession  of  pools  from  10 
to  15  feet  in  depth,  connected  by  short  riflles.  Its  vallc}'  is  about  one-half  mile  in  width 
and  bordered  with  basaltic  cliffs  approximately  300  feet  in  height.  A  short  distance  above 
the  mouth  of  the  river  are  the  Palouse  Falls,  which  are  approximately  130  feet  in  height. 

The  measurements  of  Palouse  River  are  of  value  in  showing  the  amount  of  water  that 
could  be  utilized  for  irrigation  on  lands  of  Washtucna  Valley  and  in  the  section  north  of 
Pasco. 

The  gaging  station  at  Hooper,  Wash.,  was  originally  established  April  1,  1897,  by  the 
land  department  of  the  Northern  Pacific  Railway.  The  United  States  Geological  Survey 
assumed  charge  September  9,  1897,  and  moved  the  station  about  1  mile  downstream. 

The  channel  is  straight  for  200  feet  above  and  one-fourth  of  a  mile  below  the  cable.  Th© 
current  is  swift.  The  left  bank  is  high  and  can  not  overflow.  The  right  bank  overflows 
during  high  stages  of  the  river.  Both  banks  are  covered  with  brush.  The  bed  of  the 
stream  is  rocky  and  free  from  vegetation,  but  bowlders  in  the  bed  make  it  diflicult  to  obtain 
accurate  results  at  this  point  at  low  water.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  the  cable  post  on  the  left  bank. 

Owing  to  various  conditions  it  has  been  necessary'  to  use  several  gages,  all  having  the  same 
datum.  The  present  gage,  known  as  gage  No.  4,  is  in  two  sections.  The  lower  section  is 
inclined,  the  upper  is  vertical.  During  1905  the  gage  was  read  once  each  day  by  Frank  Hill. 
Bench  marks  were  established  as  follows:  (1)  The  highest  point  on  a  ledge  of  rock  on  the 
left  bank  200  feet  Ix'low  the  cable;  elevation,  7.60  feet.  (2)  The  top  of  a  large  rock  on  the 
right  bank  250  feet  west  of  the  cable  post  and  115  feet  from  the  water's  edge;  elevation, 
10.88  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann^Annual  Report;  WS=Water-Supply  Pap<»r): 

Description:  \VSlG,pl72;  28.  p  155;  38,  pp  3(50-361;  51,  p  443;  60,  p  130;  85,  pp  203-204;  100,  pp  413-414; 
125,  pp  24^244. 

Discharge:  Ann  19,  iv.  p  4«J0;  WS  10,  p  172;  28,  p  168;  51,  p  444;  85.  p  '204;  100,  p  414;  135,  p  245. 

Discharge,  monthly:  Ann  20,  iv,  pp  489,  514;  21,  iv,  p  414;  22,  iv,  p  452;  WS  75,  p  206;  85,  p  205;  135. 
p.  247. 

Discharge,  yearly:  Ann  20,  iv,  p  62. 

Gage  heights:  \VS10.pl72;  28,  p  102;  38, p  361;  51,  p  444;  66,  p  137;  85,  p 204;  100,  p  415;  135,  pp  24^246, 

Hydrographs:  Ann  20.  iv,  p  490;  21,  iv,  p  415;  22,  iv,  p  452. 

Rainfall  and  run-tiff  relation:  Ann  20,  iv,  p  514. 

Rating  tables.  WS  28.  p  170;  39,  p  454;  52,  p  522;  66.  p  177;  85,  p  205;  135,  p  246. 

Discharge  measurements  of  Palouse  River  at  Hooper,  Wash.,  in  1905. 


Date. 


May  18 

Norember  23.. 


Hydrographer. 


Width.  I 


A  Toa  of 
section. 


W.  J.  Lightfoot. 
W.  C.  Sawyer... 


Fert. 
84 


Squarf- 
Jeet 

153 

74 


Mean 


Cage 


velocity      height. 


Feft  -per  \ 
second 

1.72  ' 

.74 


Dis- 
charge. 


Second- 
Feet,  ftct. 

2.30  !  264 

1. 13  5,5 
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Daily  gage  height,  in  feet,  ofPalouse  River  at  Hooper,  Wash.,  for  1906. 


Day. 


Jan.      Feb.      Mar.      Apr. 


1 1.6 

2 '  2.0 

3 1.75 

*• I  '■' 

5 '  2.05 

6 1.75 

7 1.5 

8 1  1.5 

9 1  1.5 

10 '  1.45 

11 1.4 

12 1.4 

13 1.4 

14 1.4 

15 1.3 

Iti I  1.3 

17 1.45 

IS 1.5 

i:» 1.5 

20 1.5 

21 1.5 

•^22 1.5 

23 1  1.6 

24 2.4.5 

25 3.45 

26 3.0 

27 2.75 

28 2.7 

29 2.85 

30 2.8 

31 '  2.7 


2.5 

2.5 

2.45 

2.4 

2.3 

2.15 

2.5,5 

2.2.5  I 

2.65 

2.5 

2.3    j 

2.3 

2.55 

2.1 

2.4 

2.15 

2.45 

2.1 

2.05  j 

2.6  I 
2.55 
2.8 
2.8 
2.5 
2.6 
2.75 
3.3 
4.2 
4.2 
4.1 
3.7 


3.8 

3.8 

3.4 

2.85 

3.1 

2.9 

2.65 

2.6 

2.65 

2.8 

2.6 

2.55 

2.55 

2.5 

2.5 

2.2 

2.15 

2.55 

2.2.5 

2.35 

2.65 

2.95 

2.95 

3.  75 

3.3 

3,2 

a2 

2.6 
2.5 
2.45 


May.    June.    July. 


2.4 

2.3 

2.3 

2.3 

2.25 

2.2 

2.1 

2.0 

1.85 

2.10 

2.0 

2.1 

2. 05 

3.6 

3.0 

2.6 

3.1 

2.3 

2.95 

2.2 

1.9 

2.3 

2.95 

2.35 

2.45 

2.5 

3.45 

3.25 

3.25 

2.6 

2.6 


2.75 
2.45 
2.6* 
2.4 
2.0 
2.55 

ao 

3.75 
a35 

ai 

2.85 

2.7 

2.5 

2.35 

2.3 

2.15 

2.05 

2.0 

1.75 

1.95 

1.70 

1.55 

2.05 

1.70 

1.6 

2.15 

1.8 

1.65 

2.0 

1.7 


I 


1.85 
1.85 
1.8 
1.75 
1.6 
1.55 
1.45 
1.35 
1.35 
1.4 
1.4 
1.3 
1.25 
1.2 
1.2 
1.2 
1.2 
1.15 
1.15 
1.15 
1.1 
1.1 
1.1 
1.05 
1.05 
1.0 
1.9 
.85 
.85 
.85 
.85 


Aug.     Sept.      Oct.      Nov.     Dec, 


0.85 
.85 
85 
8 
8 
8 
8 
8 
8 
8 
8 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 


0.65 
.65 
.65 
.65 
.6  I 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.65 


.7 
.7 


.7 
.7 
.7 
.7 
.7 


7 

.75 

7 

.75 

65 

.75 

65 

.75 

65 



0.8 
.95 
1.0 
1.0 
1.0 
1.4 
1,3 
1.6 
1.7 
1.5 
1.5 
1.45 
1.3 
1.4 
1.4 
1.4 
1.35 
1.35 
1.3 
1.3 
1.3 
1.7 
1.5 
1.4 
1.3 
1.2 
12 
1.5 
1.65 
1.4 
1.35 


1.3 

1.1 

1-35 

1.3 

1.4 

1.65 

1.55 

1.45 

1.35 

1.2 

1.2 

1.3 

1.2 

1.2 

1.2 

1.4 

1.5 

1.4 

1.^ 

1.3 

1.25 

1.2 

1.1 

1.25 

1.35 

1.35 

1.25 

1.2 

1.35 

1.4 


1.45 
2.35 
l.ai 
1  <ij 

.  1.43 
1.55 
1.7 
1.6 
2.0 
l.To 
1.55 
1  45 
1.4 
1.4 
1.5 
L5 
16 
1.73 
1.65 


1.75 
1.7 
1.6 
k95 
IS 
2.0 
1.7 
15 
1.6 
1.5 


I 


a  Backwater  from  Ice  gorge. 
Station  rating  table  for  Palouse  River  at  Hooper,  Wash.,  from  January  1  to  December  SI,  1905. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Feet.      Sccojid'frel.       Feet.     \Second-feet. 


0.(i0 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


19 
24 
30 
36 
44 
52 
62 
74 
88 
102 


1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


116 
132 
150 
168 
188 
208 
228 
2.50 
272 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

1      Feet. 

Secoftd'feet, 

2.50 

296 

'        a40 

540 

2.60 

320 

aso 

570 

2.70 

344 

a60 

602 

2.80 

370 

a  70 

634 

2.90 

396 

1      aso 

666 

aoo 

424 

a9o 

TJX) 

a  10 

452 

4.00 

734 

a  20 

480 

1        4.10 

768 

a30 

510 

4.20 

S02 

The  above  table  is  apphcable  only  for  on«»n-channel  conditions, 
urements  made  during  1904-5.     It  is  hot  well  defined. 


It  IS  based  on  discharge  meas- 
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Estimated  monthly  discharge  ofPahuse  River  at  Hooper,  Wash.,  for  1906. 
[Drainage  area,  2,210  square  miles. J 


Month; 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-foot 
per  sauare 


Depth  in 
inches. 


January .... 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


555 
424 
802 
666 
555 
650 
159 
33 
27 
132 
124 
261 


74 
150 
198 
218 
150 
109 
33 
22 
19 
30 
52 


181 

225 

348 

380 

294 

258 
7a  9 
27.2 
22.2 
82.2 
76.9 

126 


11,130 
12,500 
21,400 
22,610 
18,080 
15,350 
4,544 
1,672 
1,321 
5,054 
4,576 
7,747 


0.082 
.102 
.157 
.172 
.133 
.117 
.033 
.012 
.010 
.037 
.035 
.057 


0.094 
.106 
.181 
.192 
.153 
.130 
.038 
.014 
.011 
.043 
.039 
.066 


802 


19 


175 


126,000 


.079 


1.07 


Note.— Owine  to  backwater  February  11,  the  discharge  was  interpolated  between  the  discharges  for 
February  10  and  12. 

ROCK    CREEK    NEAR   ST.  JOHN,  WASH. 

This  station  was  established  October  15,  1903,  by  G.  H.  Bliss,  and  discontinued  Septem- 
ber 30,  1905.  It  is  located  at  the  highway  bridge  which  crosses  Rock  Creek  at  the  outlet 
of  Rock  Lake,  three-fourths  of  a  mile  from  the  ranch  of  the  observer,  C.  K.  Reimer.  It  is 
9  miles  northeast  of  St.  John,  Whitman  County,  Wash. 

The  channel  is  straight  for  200  feet  above  and  75  feet  below  the  station.  The  current 
is  sluggish  at  the  bridge  at  low  stages.  Both  banks  are  low  and  rocky  and  liable  to  overflow 
at  flood  stages.  The  bed  of  the  stream  is  covered  with  rocks  and  gravel  and  is  liable  to 
shift  at  flood  stages. 

At  high  stages  discharge  measurements  are  made  from  the  downstream  side  of  the 
highway  bridge.  At  low  stages  they  are  made  by  wading  below  the  bridge.  The  bridge 
is  supported  by  pile  bents  and  has  a  total  span  of  210  feet.  The  initial  point  for  soundings 
is  the  end  post  of  the  downstream  handrail. 

The  gage  is  a  vertical  rod  fastened  to  the  fifth  pile  bent  of  the  southeast  (left)  bank 
approach.  Bench  marks  were  established  as  follows:  (1)  A  spike  driven  into  the  down- 
stream side  of  the  top  of  the  sill  of  the  third  pile  bent  from  the  left-bank  approach;  ele- 
vation, 12.52  feet.  (2)  The  top  of  a  large  rock  on  a  point  of  rocks  on  the  southeast  side 
of  the  lake  about  3,000  feet  above  the  outlet;  elevation,  16.70  feet.  Elevations  refer  to 
the  datum  of  the  gage. 

May  20,  1905,  a  discharge  measurement  made  at  this  station  by  W.  J.  Lightfoot  gave 
the  following  results:  Width,  111  feet;  area  of  section,  76  square  feet;  mean  velocity,  0.29 
foot  per  second;  gage  height,  10.8  feet;  dis<4iarge,  22  second-feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey. 

Description:  100,  pp  41S-41G;  135,  pp  247-248. 
Discharge:  100,  p  416;  135,  p  248. 
Discharge,  monthly:  135,  p  249. 
Gage  heights:  100,  p  416;  135,  p  248. 
Rating  table:  135,  p  249. 
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Daily  gage  hfight,  in  feet,  of  Rock  Creek  near  St  John,  Wash.,  for  1905. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 

10.54 

10.6 

10.6 

10.62 

10.62 

10.6.5 

10.65 

10.65 

10.68 

10.68 

10.66 

10.68 

10.68 

10.7 

10.7 

10.7 

10.7 

10.7 

10.7 

10.7 

10.7 

10.7 

10.85 

11.3.'> 

12.0 

12.12 

12.18 

12.2 

12.2 

12.2 

12.15 


Feb.    I    Mar. 


11.42 

11.42 

11.4 

11.4 

11.4 

11.4 

11.38 

11.38 

11.38 

11.38 

11.38 

11.35 

11.35 

11.3 

11.3 

11.28 

11.25 

11.25 

11.25 

11.25 

11.25 

11.25 

11.25 

11.3 

11.35 

11.  a^ 

11.38 

11.4 

11.4 

11.4 

11.38 


12 

05 

05 

95 

95 

9 

85 

8 

75 

75 

75 

7 

65 

6 

55 

5 

46 

. 

* 

. 

* 

42 

42 

45 

45 

Apr. 


May. 


June. 


July. 


Aug.   !   Sept. 


11.38 
11.38 
11.38 
11.38 
11.38 
11.38 
11.38 
11.38 
11.35 
11.35 
11.33 
11.32 
11.3 
11.3 
11.28 
11.28 
11.28 
11.27 
11.25 
11.2.5 
11.23 
11.23 
11.22 
11.32 
11.2 
.11.2 
11.2 
11.18 
11.18 
11.18 


11.18 

11.18 

11.16 

11.16 

11.16 

11.16 

11.14 

11.14 

11.12 

11.12 

11.1 

11.1 

11.08 

11.08 

11.04 

11.0 

11.0 

10.95 

10.9 

10.  S5 

10.8 

10.8 

10.8 

10.8 

10.8 

10.8 

10.8 

10.8 

10.8 

10.8 

10.8 


10.8 

10.8 

10.85 

10.85 

10.85 

10.85 

10.  as 

10.82 

10.82 

10.8 

10.8 

10.8 

10.8 

10.78 

10.78 

10.75 

10.75 

10.75 

10.72 

10.72 

10.72 

10.7 

10.7 

10.7 

10.8 

10.8 

10.78 

10.75 

10.75 

10.74 


10.73 

10.72 

10.7     ! 

10.7 

10.68  j 

10.68  I 

10.65 

10.65 

10.62  I 

10.62 

10.6     j 

10.6 

10.58 

10.55 

10.52 

10.5 

10.5 

10.5 

10.5 

10. 4S 

10.48 

10.48 

10.45 

10.45 

10.45 

10.42 

10.42 

10.4 

10.38 

10.38 

10.36 


10.34 
10.32 
10.3 
10.28 
10.26 
10.24 
10.22 
10,2 
10.  IS 
10.16 
10.14 
10.12 
10.1 
10.1 
10.08 
10.08 
10.06 
10.06 
10-05 
10.04 
10.02 
10.02 
10.0 
10.0 
10.0 
9.98 
9.9S 
9.96 
9.94 
9.92 
9.92 


9,9 
9.§ 
9.^ 

§..% 

9.86 
9-81 
9-S4 
9.ffi 
9.fC 
9.C 
9.fi 
9.M 
9.M 
9.S2 
9.82 
9.8 
9.S 
9.8 
9.8 

9.:^ 

9-7S 

9.?< 


9-78 

9.:t> 
9.:fi 

9.76 
9.76 


Station  rating  tahle  for  Rock  Creek  near  St.  John,  Wash.,  from  October  15,  1903,  to  December 

31,  1905. 


Gage 
height. 

Fret. 
10.00 
10.10 
10.20 
10.30 
10.40 
10.50 


j  Di.sohargc. 
Second-feet. 
I  .5 

I       ... 

I  6 

i  10 


Gage 
height. 

Feet. 
10.00 
10.70 
10.80 
10.90 
11.00 
11.10 


Discharge.  Ij 

Gage 
height. 

Discharge. 

1   hei^t. 

Dischar^. 

'1 
Second-feet. 

Feet. 

Sccond-fect. 

Feet. 

Second-feel. 

19  !i 

11.20 

59 

11.80 

134 

11.30 

70 

11.90 

149 

2.5    j 

11.40 

82 

12.00 

165 

32    1 

11.50 

94 

12.10 

1S3 

40    1 

11.60 

107 

12.20 

203 

^     l' 

11.70 

120 

14.00 

.. 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  eight  discharge  meas- 
urements made  during  1903-1905.     It  is  well  defined. 
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Estimated  monthly  discharge  of  Rock  Creek  near  St.  John,  Wash.,  for  1905. 


Month. 


January.- . 
February.. 

March 

April 

May 

June 

July 

August 

September. 


The  i)erlod. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


203 
174 
84 
80 
5R 
28 
20 
4 
0 


5g.2 

110 
75.2 
60.0 
39.6 
23.7 
11.8 
.89 
.00 


Total  in 
acre-feet. 


3,640 

0,100 

4,624 

4,106 

2,435 

1,410 

726 

55 

0 


23,100 


^    COTV  CREEK  NEAR  KEYSTONE,  TVASH. 

This  station  was  established  November  10,  1904,  by  Calvin  Casteel,  and  discontinued 
September  30,  1905.  It  is  located  at  the  highway  bridge  on  the  Sprague-Ritzville  road 
crossing  of  Cow  Creek,  2J  miles  east  of  Keystone,  Wash.,  and  one-fourth  mile  southeast  of 
Lakeview  schoolhouse.     The  station  is  a  short  distance  l)elow  the  foot  of  Colville  Lake. 

The  channel  Ls  straight  for  about  200  feet  above  and  100  feet  below  the  station.  The 
current  above  the  station  is  moderate  at  ordinary  and  sluggish  at  low  stages;  below  the 
station  it  is  swift  at  all  stages.  Both  banks  are  high,  clean,  and  not  liable  to  overflow. 
The  bed  of  the  stream  is  composed  of  rock  and  gravel  and  is  i>ermanent.  There  is  but 
one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge. 
The  bridge  is  18.6  feet  long  between  abutments.  The  initial  point  for  soundings  is  a  nail 
driven  into  the  end  of  a  plank  on  the  deck  of  the  bridge  above  the  edge  of  the  abutment. 

A  staff  gage  is  fastened  vertically  to  a  post  of  the  bridge  at  the  upper  left  end.  During 
1905  the  gage  was  read  once  each  day  by  S.  A.  Fulquartz.  The  bench  mark  is  a  United 
States  Geological  Survey  standard  aluminum  tablet  set  in  a  large  bowlder,  125  feet  up 
Cow  Creek  from  the  Sprague-Ritzville  road  Crossing,  on  the  right  bank;  elevation,  1,883.15 
feet  above  sea  level  and  4.19  feet  above  the  datum  of  the  gage. 

May  15,  1905,  a  dlschai^e  measurement  made  at  this  station  by  W.  J.  Lightfoot  gave 
the  following  results:  Width,  18.6  feet;  area  of  section,  12  square  feet;  mean  velocity, 
1.08  feet  per  second;  gage  height,  0.90  foot;  discharge,  13  second-feet. 

A  description  of  this  station,  with  gage  heights  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  135,  United  Statas  Geological  Survey,  page  250. 

Daily  gage  height,  in  feet,  of  Cow  Creek  near  Keystone,  Wash.,  for  1905. 


Day. 


5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


Jan. 

0.87 

.88 
.88 
.87 
.88 
.89 
.89 
.88 
.88 
.90 
.94 
.98 
.98 




Feb. 

Mar. 

Apr. 

1.25 

1.06 

1.01 

1.18 

1.06 

1.01 

1.13 

1.06 

1.0 

1.09 

1.06 

.99 

1.08 

1.06 

.98 

1.0(i 

l.Oo 

.98 

i.a-i 

1.05 

.97 

1.12 

1.05 

.97 

l.lf) 

1.05 

.96 

1.2 

1.06 

.95 

1.22 

1.07 

.95 

1.1 

1.09 

.9 

1.0 

1.1 

.9 

May.  I 

0.9 
.9 
.89 

.89 

.87 
.87 
.88 
.87 
.87 
.88 
.88 


June. 

July. 

0.76 

0.65 

.74 

.(i3 

.78 

.6 

.79 

.57 

.8 

.55 

.81 

.54 

.82 

..'>2 

.82 

.51 

.81 

.5 

Aug.       Sept. 


.81 
.79  ' 
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0.27 
.26 
.25 
.24 
.24 
.21 
.18 
.17 
.14 
.12 
.10 
.04 
.02 


0.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
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Daily  gage  height,  in  feet,  of  Cow  Creek  near  Keystone,  Wash.,  for  1906 — Cootinued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

/line. 

July. 

Aug. 

Sept. 

14 

CM 

.98 

.9 

.88 

.88 

.89 

.9 

.91 

.9 

.89 

.89 

.95 

1.0 

1.07 

1.08 

1.06 

1.04 

1.25 

1.02 
1.01 
1.0 
.98 
.98 
.99 
1.01 
1.02 
1.04 
1.07 
1.07 
1.06 
1.07 
1.06 
1.06 

1.06 

1.05 

1.02 

1.0 

.99 

.99 

.98 

.98 

.99 

.99 

.98 

.98 

.99 

1.0 

1.0 

1.01 

1.01 

1.0 

0.91 
.92 
.94 
.96 
.97 
.97 
.97 
.96 
.96 
.97 
.97 
.98 
.97 
.96 
.97 
.98 
.9 

0.80 
.88 
.88 
.88 
.87 
.87 
.87 
.84 
.8 
.79 
.79 
.8 
.79 
.78 
.78 
.77 
.77 
.76 

0.66 
.66 
.67 
.67 
.66 
.66 
.67 
.66 
.67 
.68 
.7 
.68 
.67 
.67 
.66 
.65 
.65 

0.41 
.4 
.4 

.39 

.39 

.38 

.37 

.37 

.36 

.35 

.32 

.32 

.3 

.31 

.32 

.33 

.31 

.29 

0.01 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

ao 

15 

.0 

16 

.0 

17 

.0 

18 

.0 

19 

.0 

20                                   

.0 

21 

.0 

22 

.0 

23.                                    

.0 

24 

.0 

25 

.0 

26 

.0 

27.     .                        

.0 

2K 

.0 

29 

.0 

30 

.0 

31 

.0 

WALLA  WALLA  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Walla  Walla  River,  the  drainage  basin  of  which  is  one  of  the  best  irrigated  and  most 
productive  localities  in  either  Washington  or  Oregon,  enters  Columbia  River  from  the 
east  near  the  town  of  Wallula,  Wash. 

SOUTH  FORK  OF  WALLA  'WALLA  RIVER  NEAR  MILTON,   OREG. 

This  station  was  originally  established  February  15,  1903,  6  miles  above  the  mouth  of 
the  river  and  12  miles  from  Milton,  Oreg.  The  gage  was  read  once  each  day  from  the 
date  of  establishment  to  October  31,  1903,  by  N.  Redden.  As  there  were  no  means  for 
making  flood  measurements  at  this  point,  the  station  was  moved  to  the  highway  bridge 
one-fourth  mile  above  the  junction  of  North  and  South  forks,  6  miles  from  Milton. 

The  channel  is  straight  for  100  feet  above  and  150  feet  below  the  bridge.  The  current 
is  swift.  The  right  bank  is  low,  wooded,  and  liable  to  overflow.  The  left  bank  is  low,  but 
is  not  liable  to  overflow,  and  is  without  trees.  The  bed  of  the  stream  is  composed  of  gravel, 
is  free  from  vegetation,  and  is  not  liable  to  shift  to  any  considerable  extent. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  highway 
bridge  one-fourth  mile  alx)vc  the  mouth  of  South  Fork.  The  initial  point  for  soundings  is 
the  south  side  of  a  projecting  l>eam  which  supports  the  north  end  of  the  lower  chord  of 
the  bridge.     The  bridge  has  a  span  of  65  feet  between  abutments. 

The  gage  is  a  vortical  timber,  secured  to  a  stump  on  the  right  bank  three-fourths  of  a 
mile  above  the  highway  bridge  and  directly  back  of  the  house  of  the  observer,  Ilarrr 
Huber,  who,  during  1905,  read  the  gage  once  each  day.  Bench  marks  were  established 
as  follows:  (1)  A  20-penny  nail  driven  into  a  cottonwood  tree  1  foot  in  diameter  15  feet 
above  the  gage  rod;  elevation,  7.00  feet.  (2)  A  20-penny  nail  driven  into  the  tree  to  which 
the  gage  is  attached;  elevation,  7.00  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  United  States  Geological  Survey: 

Description:  100.  p371;  135,  pp  251-252. 
Discharge:  100,  p  372;  135,  p  252. 
Discharge,  monthly:  135,  p  253. 
Gage  heights:  100.  pp  372-373;  135,  pp  252-253. 
Rating  table:  135,  p  253. 
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Discharge  measurements  of  South  Fork  of  Walla  Walla  River  near  Milton,  Oreg.,  for  1905. 


Date. 


Hydrographer. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Square 

Feet  per 
second. 

Feet. 

40 

30 

5.11 

1.51 

47 

49 

3.94 

1.67 

45 

56 

4.61 

1.78 

29 

27 

3.63 

1.48 

29 

36 

2.82 

1.50 

40 

47 

2.68 

1.65 

35 

46 

2.96 

1.65 

34 

43 

2.73 

1.60 

31 

42 

2.73 

1.48 

33 

40 

3.07 

1.55 

Dis- 
charge. 


February  8.. 

March  18 

Mays 

July  21 

August  12<».. 
September  14. 
October  10  «. 

October20a do 

November  21  a . ! do 

December  28a  j do 


W.  C.  Sawyer 

H.  A.  Yates 

J.  11.  Lewis 

W.  C.  Sawyer 

Sawyer  and  Lewis. 

P.  A.  Cupper 

....do 


Second- 
feet. 

153 

193 

270 

98 

101 

124 

136 

116 

114 

121 


a  Made  at  different  section. 
Daily  gage  height,  in  feet,  of  South  Fork  of  WaUa  Walla  River  near  Milton,  Oreg.,  for  1906. 


Day. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

L75 

1.7 

L65 

L6 

1.0 

1.6 

LO 
L6 
L6 
1.55 
L55 
1..55 

L65 

l.a5 

1.7 

1.7 

1.65 

1.05 

L75 
1.8 
L8 
1.8 
1.8 
L8 

L8 

L75 

L75 

L8 
1.8 

L7 

1.7 

L75 

L7 

L7 

L7 

L7 

L65 

L6 

L6 

L6 

L6 

L6 
L5 
L5 
L5 
L6 
L5 

L5 
L55 
L5 
L6 
L6 
L5 

L6 
L6 

L5 
L5 

1.55 

2 

1.6 

3             

L7 

4 

L6 
1.6 

L45 
L5 

L65 

5 

1.65 

6 

L7 

7 

LC 
1.55 

1.55 

1.65 
1.65 

1.8 

L8 
1.85 

L65 
1.65 

1.6 
1.6 

L5 
1.JS 

L55 
1.55 

L65 
1.7 

L5 
L45 

1.7 

8 

1.65 

9 

1.55 

1.6 

1.85 

L85 

L65 

1.5 

L5 

L6 

1.65 

L5 

L65 

10 

1.6 
LO 

L8 
1.75 

L83 
L9 

L6 

L6 
L5 

L5 
L5 

1.5 
L5 

L6 
L6 

L45 
1.45 

L6 

11 

1.55 

1.5 

L6 

12 

L55 
1.55 
L5 
1.5 

1.7 
L7 
1.5 
1.5 

1.0 
16 
1.05 

L75 
1.75 
L7 
1.7 

L95 
L95 
L9 
L85 

L6 
L55 
L7 
L65 

L5 
1.5 
L5 
L5 

L5 
L5 
L5 
L5 

L5 
L6 
1.6 
LO 

L6 
L6 
L6 
L6 

L5 
L45 
L45 
L5 

1.6 

13 

1.55 

14 

15 

LS 

16 

L5.5 

1.45 

L65 

1.75 

L8 

L7 

L5 

L5 

L6 

1.6 

L5 

L5 

17 

1.5.') 

1.4.5 

1.7 

L75 

1.9 

1  7 

L5 

L55 

L55 

L6 

L5 

1.6 

18 

1.5.5 

1.5 

1.7 

1.75 

1.8.5 

1.7 

L5 

L5 

1.6 

1.65 

L5 

1.65 

19 

L.^5 

1.5 

L7 

2.0 

1.85 

1.05 

L5 

L45 

1.55 

L6 

1.5 

1.6 

20 

1.0 

1.5 

LO 

2.0 

1.8 

1.65 

L5 

1.45 

1.6 

1.6 

1.5 

L6 

21 

1.5.5 

1.5 

1.75 

1.9.5 

1.75 

LO 

L5 

1.55 

1.6 

1.6 

1.5 

1.6 

22 

1.0 
1.7 
1.75 

1.0 
1.05 

1.7 
2. 15 

1.95 
1.95 
1.95 

1.75 
1.  75 

LO 
1.6.5 
1.7 

L5 
1.5 
1.5 

L55 
L5 
1.5 

1.55 
1.0 
1.0 

1.5 
L5 

L5 
1.5 
1.5 

1.6 

23 

1.55 

24 

1.55 

25 

1.8 
1.7 

1.7 
1.75 

2.0 
2.2 

1.95 
1.9.5 

1.75 

1.7 
1.7 

1.5 
L5 

L55 
L5 

1.6 
1.6 

1.55 
1.55 

LS 
1.6 

26 

27 

1.7 

2.0 

1.9 

L75 

1.7 

L5 

1.5 

L6 

L6 

L5 

28.. a 

L7 

l.ft5 

1.9 

1.7 

1.7 

1.5 

1.5 

1.6 

LS 

LO 

29 

1.7 
1.  VtT} 
1.05 

1.85 
1.75 
1.75 

1.85 
L8 

1.7 
L7 
L7 

L7 
L7 

L6 
1.5 
LO 

1.55 
L55 
L5 

1.6 
LO 

L7 

LOS 

1.5 

L5 

1.55 

30 

1.55 

31 

1.  55 
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Station  rating  table  for  South  Fork  of  WaUa  Walla  River  near  MUtan,  Oreg.,  from  January  1 

to  December  31,  1906. 


Gage 
height. 

Feet. 
1.50 
1.60 


D'^hargcLOj^     |  Di^harge.  j  ,«^-', 


Second-feet  J 
106 
156 


I 

Feet.     \Second-feet.\ 
1.70    I  214    I 

1.80  276    ' 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  six  disch&rige  n»asore- 
ments  made  during  1905.     It  is  well  defined.    The  table  has  been  extended  l>eyond  these  limits. 

Estimated  monthly  discharge  of  South  Fork  of  Walla  Walla  River  near  Millon,  Greg.,  for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum. 


276 
244 
552 
412 
378 
244 
214 
156 
156 
214 
156 
214 


106 
84 
156 
214 
214 
130 
106 
84 
106 
106 
84 
106 


Mean. 


167 
142 
239 
300 
277 
196 
127 
112 
141 
157 
103 
155 

176 


Total  in 
acre-feet. 


io,ro 

7,!S» 
14,700 
17,830 
17,03D 
11,680 
7.8D9 
6,8Sr 
8,390 
9,^ 
6,129 
9,531 

127,!») 


WAI.LA   AVALLA  RIVEU  ABOVE  MILTON,  OREG. 

This  station  was  e-stablished  August  12, 1905,  to  replace  the  station  at  Milton,  Oreg.,  one- 
half  mile  below.  ,  It  is  located  near  the  old  city  reservoir,  IJ  miles  above  Milton.  About 
25  feet  above  the  gage  there  is  a  curve  in  the  low-water  channel,  but  in  high  water  it  is 
nearly  straight.  Below,  the  channel  is  straight  for  alxiut  400  feet.  There  are  riffles  a  short 
distance  above  and  below  the  cable.  The  channel  is  composed  of  coarse  gravel  and  cobbles 
and  may  shift  to  some  extent.  Both  banks  are  low,  but  seldom  overflow  beyond  the  limit 
of  the  cable. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  zero  of  the  tagged  wire  on  the  right  bank. 

The  gage  is  a  vertical  staff  on  the  right  bank,  24  feet  above  the  cable.  During  1905  the 
gage  was  read  once  each  day  by  L.  Martin.  The  bench  mark  is  a  spike  under  the  comer  of 
the  roof  of  the  old  rescr\'oir;  elevation,  9.71  feet  above  the  datum  of  the  gage. 

DisclMrge  measurements  of  Walla  Walla  River  above  Milton,  Oreg.,  in  1905. 


Date. 


Ilydrograplier. 


August  12 . . . 
September  6. 
October  6 


Levris  and  Sawyer. 

W.  C.  Sawyer 

P.  A.  Cupper 


Octolx?r21 1 do. 

November  21 .  .1 do. 

Deceml>er  28...: do. 


Width. 


Feet. 
42 
43 
43 
44 
43 
42 


Area  of  I    Mean 


Gag 


Dis- 


section,   velocity.  1   heigiit.      charge. 


Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

48 

2.13 

3.83 

103 

47 

2.22 

3.S5 

104 

2.47 
2.36 
2.52 
2.78 


3.95 
3.95 
3.96 
4.05 


133 
129 
132 
173 
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Daily  gage  height,  in  feet ,  ofWaUa  WaUa  Rir^r  above  Milton,  Oreg.,  for  1906. 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.88 

3.82 

3.82 

3.85 

3.85 

3.85 

3.85 

3.8.'> 

3.85 

3.82 

3.85 

3.88 

3.9 

3.9 

3.9 

3.9 

3.92 

3.92 

3.9 

3.9 

3.92 

3.98 

4.0 

4.0 

3.98 

3.95 

3.a5 

3.92 

3.9 

3.9 

3.98 

3.95 

4.0 

4.0 

3.98 

4.0 

3.98 

3.98 

3.98 

3.95 

3.95 

4.0 

3.98 

3.96 

3.9.5 

3.95 

3.95 

3.92 

4-02 

4.1 

4.22 

4.25 

4.22 

4.2 

4.2 

4.2 

4.18 

4.12 

4.12 

4.08 

4.05 

4.02 

4.02 

4.02 

17 

3.88 
3.85 
3.88 
3.85 
3.88 
3.88 
3.85 
3.85 
3.88 
3.88 
3.88 
3.85 
3.88 
3.88 
3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.88 

3.88 

3.88 

3.88 

3.9 

3.95 

3.98 

3.92 

3.92 

3.98 

3.96 

3.98 

3.98 

3.9 

3.95 

3.98 

4.0 

4.05 

4.1 

4.0 

4-0 

3.98 

4.0 

4.0 

3.95 

3.98 

4.0 

4.0 

3.98 

3.98 

3.95 

3.95 

3.95 

4.12 

4.12 

4.08 

4.02 

4.05 

4.15 

2 

' 

18 

4.18 

3 

19          ... 

4.2 

4 

20 

4.15 

5 

21 

4.15 

6 

22 

4.12 

23 

4.10 

8 

24 

4.08 

9 

2.5 

4.08 

10 

26 

27 

28 

29 

30 

4.08 

11 

4.08 

12.    .. 

3.82 
3.85 
3.88 
3.88 
3.9 

4.  as 

13 

4.05 

14 

4.05 

15 

31 

4-05 

10 

Station  rating  table  for  Walla  Walla  River  above  Milton,  Oreg.,  from  August  12  to  December  31, 

1905. 


Gage 
height. 


Feet. 
3.80 
3.90 


Discharge. 

i     Gage 
,   height. 

Second-feet. 

Feet. 

94 

4.00 

120 

4.10 

Di.'Kjharge.      ^^j^^^      Discharge. 


l-fcet.\ 

Feet. 

147 

4.20 

175 
1 

4.30 

Second-feet. 
207 
240 


The  above  tahle  is  applicahio  only  for  ojien-channel  conditions.    It  is  ])a8ed  on  six  discharge  measure- 
ments made  during  1905.    It  is  well  defined  to  gage  height  4  feet. 

Estimated  monthly  discharge  6f  Walla  Walla  River  above  Milton,  Oreg.,  for  1905. 


Month 


Total  in 
acre-feet. 


August  12-31 . 
September... 

October 

Noveml)er.. . 
December 


M  AL,LA  WALLA  RIVER  AT  MIT/IOX,  OREG. 

This  station  was  established  February  14, 1903,  by  T.  A.  Noble.  Owing  to  the  influence 
of  a  diversion  dam  just  below  the  station  was  abandoned  September  30,  1905,  the  station 
IJ  miles  above  Milton  taking  its  place. 

The  channel  is  straight  for  80  feet  above  and  150  feet  below  the  station.  The  current 
is  swift.  Both  banks  are  low,  wooded,  but  not  liable  to  ovei*flow.  There  is  but  one  chan- 
nel at  all  stages.  The  bed  of  the  stream  is  composed  of  gravel,  is  free  from  vegetation, 
and  is  liable  to  shift. 

During  1903  discharge  measurements  were  made  from  a  cable.  Mea.surements  made  at 
this  point  include  the  disc'harge  of  the  irrigation  ditch  just  below  the  gage.     At  the  (;lose 
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of  the  season  of  1903  the  cable  was  abandoned  and  discharge  measurements  have  sinc« 
been  made  from  the  highway  bridge.  Measurements  made  at  this  point  do  not  include 
the  discharge  of  the  irrigation  ditch  just  below  the  gage.  The  ditch  has  to  be  measured 
separately,  but  its  discharge  is  included  in  the  estimate  given  below.  Another  irrigation 
ditch  is  taken  out  on  the  left  bank  just  below  the  bridge;  this  is  included  in  the  measure- 
ments made  at  the  bridge.  The  initial  point  for  soundings  is  the  end  of  the  lower  chord 
on  the  upstream  side  of  the  bridge,  at  the  right  bank.  The  bridge  has  a  single  span  of  75 
feet  between  abutments. 

The  gage  is  a  vertical  rod  on  the  left  bank  one-half  mile  above  the  county  bridge  and 
just  above  the  head  gate  of  an  irrigation  ditch.  During  1905  the  gage  was  read  once  each 
day  by  S.  L.  Smith.  The  bench  mark  is  the  top  of  a  sharp  projecting  rock,  4  feet  from 
the  gage  and  3  feet  from  the  tree  to  which  the  gage  is  attached;  elevation,  4.37  feet  above 
the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  368;  135.  p  254. 
Discharge:  100,  p  369;  135,  p  254. 
Discharge,  monthly:  100,  p  370;  135,  p  266. 
Gage  heights:  100,  pp  369-370;  135.  p  255. 
Rating  table:  100,  p  370;  135,  p  255. 

Discharge  measuremerds  of  WaUa  WaUa  River  at  MtUonf  Oreg.,  in  1905. 


Date. 

Ilydrographcr. 

uaee 
height. 

Uis- 
cbarge. 

RemarlLS. 

Fcliruary  8 . . . . 

Munh  18 

W.C.  Saw>'Gr 

Feet. 
1.71 
1.85 
1.75 
1.64 
1.42 
1.37 

Second- 
feeL 

190 

240 

378 

90 
95 

78  second-feet  In  ditch  inclodcid. 

II.  A.  Yates 

64  second'feet  in  ditch  included. 

May  5 

J.H.Lewis        

77  second-feet  in  ditch  included. 

July  2! 

Auguat  11 

8eptcml)cr  1  ... 

W.  C.  Sawyer 

52  second-feet  in  ditch  included. 

Sdwyer  uiid  IjCwIs 

Do. 

Sawvor  and  Cupper 

53  second'feet  in  ditch  indued. 

DaUy  gage  height,  in  feet  j  of  WaUa  Walla  River  at  MiUoUf  Greg. ^  for  1905, 


Day. 


Jan. 


1. 

1.74 
1.6D 

I.m 
i.fi;* 

1.48 

LiT, 

1.48 

l.Ti 

1.51 

l.W 

1.51 

1.49 

1.5 

i.r.i 

1.5 

I.r.t 

1.49 
Laii 

2. 

3 

4 

r>. 

n.                       

H 

0.                 

10 

11 

12 

13 

14 , 

la 

1(1 

\H 

19 

20 

21.. 

1.51 

Feb. 

Mar. 

Apr. 

May, 

June. 

July. 

Aug. 

Sept. 

1.54 

1.81 

1.7 

1.65 

1.55 

1.94 

1.48 

L4 

1.51 

1.8 

1.78 

1.62 

1.55 

L88 

l.« 

Lao 

1.52 

1.8 

1.76 

1.7 

2.U 

1.8S 

1.45 

L4 

1.74 

1.8 

1.75 

1.72 

2.06 

1.86 

1.44 

L41 

1.74 

1.79 

1.74 

1.72 

2.03 

1.84 

L43 

L41 

1.72 

1.78 

1.73 

1.72 

2.0 

1.82 

1.4 

1.41 

1.72 

1.7ti 

1.75 

1,67 

1.07 

1.78 

1.36 

1.41 

1.71 

1.75 

1.78 

1.66 

1,95 

1.68 

1.36 

L4 

1.71 

1.74 

1.78 

1.86 

1.92 

1.58 

1.36 

1.4 

1.71 

1.78 

1.8 

1.92 

1.9 

1.5 

1.36 

1.41 

1.H8 

1.81 

1.74 

2.02 

1.82 

1.5 

1.37 

1.43 

l.tW 

1.82 

1.67 

1.99 

1.78 

1.73 

1.37 

t43 

1.64 

1.84 

1.68 

1.93 

1.74 

1.7 

1.36 

1.45 

l.r.2 

1.84 

1.69 

1.85 

1.72 

1,7 

1.37 

1.4S 

l.til 

1.84 

1.66 

1.8 

1.7 

1.66 

L38 

1.46 

i.r.i 

1.83 

1.66 

1.75 

1.7 

1,65 

1.4 

1.45 

1.7 

1.84 

1.64 

1.73 

1.72 

1,63 

1.46 

1.45 

1.74 

1.84 

1.66 

1.71 

1.64 

1.62 

1.44 

L45 

1.8 

1.84 

1.66 

1.68 

1.57 

1.6 

L43 

1.45 

1.71* 

1.84 

1.7 

1.64 

1.64 

1,62 

1.42 

1.46 

1.  7H 

1.95 

1.8 

1,62 

1.64 

1,64 

L43 

L4fi 
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Daily  gage  height  j  in  feet,  of  WaUa  WaUa  River  at  Milton,  Oreg.,for  1905 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

22 

1.51 
1.50 
1.76 
1.8 
1.76 
1.73 
1.71 
1.68 
1.66 
1.6 

1.72 

1.8 

1.88 

1.97 

1.87 

1.84 

1.82 

1.98 
1.95 
2.13 
2.01 
2.12 
2.05 
1.91 
1.81 
1.81 
1.72 

_  1.94 
1.88 
1.91 
1.95 
1.91 
1.88 
1.85 
1.7 
1.69 

1.6 

1.50 

1.63 

1.65 

1.65 

1.65 

1.64 

1.62 

1.6 

1.58 

1.8 

1.85 

2.06 

2.12 

2.1 

2.06 

2.04 

2.02 

1.95 

1.63 

1.62 

1.61 

1.58 

1.45 

1.49 

1.5 

1.5 

1.48 

1.46 

1.43 
1.43 
1.42 
1.42 
1.41 
1.41 
1.41 
1.42 
1.42 
1.41 

1.46 

23 

1.46 

24 

1.47 

25 

1.47 

26 

1.48 

27 

1.6 

28 

1.6 

29 

1.58 

30 

1.56 

31 

Estimated  monthly  discharge  of  WaUa  Walla  River  at  MUion,  Oreg.,for  1906. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum 


Mean. 


Total  in 
acre-feet. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 


280 
305 
410 
540 
610 
280 
225 
145 
114 


150 
150 
200 
245 
275 
170 
100 
97 
100 


194 
200 
260 
369 
363 
216 
129 
103 
104 


11,930 
11,110 
15,990 
21,950 
22,320 
12,850 
7,932 
6,333 
6,188 


The  period. 


116,600 


Note. — Owing  to  changeable  conditions  at  this  station  during  1905  no  rating  table  can  be  published 
and  the  monthly  estimates,  which  are  based  on  a  series  of  curves,  each  covering  a  short  period,  are  only 
approximate. 

UMATILLA  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Umatilla  River  rises  in  the  well-wooded  country  of  northeastern  Oregon  and  flows  in  a 
general  westerly  direction,  entering  Columbia  River  below  the  mouth  of  Walla  Walla  River. 
The  country  north  of  the  Umatilla  is  high  and  rolling.  A  number  of  canals  divert  water 
from  the  lower  course  of  the  stream  to  irrigate  lands  on  either  side. 

UMATILLA   RIVER  AT   (JIBBOX,  OREG. 

This  station  was  established  by  C.  C.  Babb  July  22,  1896. 

The  channel  is  straight  for  100  feet  above  and  below  the  station.  The  right  bank  is 
high.  The  left  bank  is  rather  low  and  has  a  slough  during  high  water.  The  bed  of  the 
stream  is  composed  of  gravel  and  is  somewhat  shifting. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  face  of  the  tree  on  the  right  bank,  to  which  the  cable  is  attached. 

Several  gages  were  used  from  time  to  time,  owing  to  the  varying  conditions.  October 
15,  1904,  a  vertical  staff  gage  was  fastened  to  a  point  of  rocks  in  a  pool  where  the  bed  is 
least  liable  to  shift  on  the  north  side  of  the  river  about  one-half  mile  below  the  railroad 
station  at  Bingham  Springs  and  one-half  mile  above  the  cable  from  which  dis<-harge  meas- 
urements are  made.  No  relation  has  bt^en  established  between  this  and  previous  gages. 
During  1905  the  gage  was  read  once  each  day  by  Walter  Swart.  The  bench  mark  is  a 
square  chisel  draft  and  the  letters  "B.  M."  cut  in  the  ro(-k  about  15  feet  from  the  gage, 
10  feet  downstream;  elevation,  5.17  feet  above  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  GcHjlogical  Survey  (Ann  =  Annual  Report;  WS=Water-Supply  Paper): 

Description:  Ann  18.  iv,  p  301;  19,  iv.  p  4g3;  WS  16.  r  180;  28.  p  150;  38.  pp  .370-377;  51.  p  444;  (i6, p  137; 
85,  pp  18:MS4;  100.  pp  'MW>-3G7;  135,  pp  256-357. 

Discharge:  Ann  18.  iv,  p  3(U;  WS  1«.  p  180;  28.  p  100;  85.  p  184;  100,  p  3fi7;  135.  p  257. 

Dlschargo.  monthly:  Ann  19,  iv.  p  494;  20,  iv,  p  515;  21.  iv.  p  430;  22.  iv,  p  453;  WS  75.  p  30C;  85,  p  1!V5. 

Diachargi',  yearly:  Ann  20,  iv,  p  63. 

Gago  heights:  WS  11,  p  88;  16,  p  180;  28,  p  167;  38,  p  377;  51,  p  445;  66,  p  137;  85.  p  184;  100.  pp  367-368; 
135,  pp  257-258. 

llydrographs:  Ann  19.  iv,  p  494;  20,  iv.  p  515;  21,  iv,  p  430;  22,  iv,  p  433. 

Rating  tables:  Ann  19.  iv,  p  493;  WS  28.  p  170;  39,  p  454;  52,  p  522;  66,  p  177;  85,  p  18& 

Diffeharge  ineasurements  of  Umatilla  River  at  Gibbon,  Oreg.j  in  1905. 


Date. 


March  3. . . 
Mureh  10. . 
Mafth  2S.. 


H  ydntgrHi>lit'r. 


J.  II.  I^wis... 
W.  C.  Sawyer. 
J.  11.  Lewis... 


April  7 W.  C.  Sawyer. 

M«y  t't do 

.\Ugll8t  5  « ' <1o 

Augu.'^t  2(^ do 


Octol»er  19  rt  ...    Sawyer  and  Hall. 
De«?ml»er2a  .J  R.S.Hall 


A^Idth. 

Area  of 
section. 

Mean 

velocity. 

Gace 

Dia- 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Seetmd- 

feet. 

100 

m 

6.36 

2.00 

im 

53 

69 

5.93 

1.75 

410 

106 

143 

6.83 

%so 

979 

110 

167 

6.57 

Z6S 

1,0M 

101 

102 

6.43 

2.10 

660 

34 

41 

1.41 

1.10 

55 

34 

3S 

1.39 

LID 

53 

37 

49 

L73 

1.23 

as 

48 

63 

2;  52 

L» 

IflO 

<»  Made  at  different  section. 
Daily  gage  height,  in  feet,  of  Umatilla  Hivrr  at  Gibbon,  Greg.,  for  1005. 


Day. 

1 

rcii. 

Mar. 

1 

::i  \1 

i."i 

1.6 
1.5 
1.5 

2.0 

o 

2.0 

3,. 

2.0 

4.. 

..        1.4 

l..> 

1.9 

5.. 

1.4 

La 

1.9 

6.. 

..,       1.4 

1.5 

1.9 

..1        1.4 
1.4 

1..-) 

i.:> 

1.8 

8.. 

1.8 

9 

1.4 

1.5 

1.75 

10.. 

1.4 

1.75 

11 

1.4 

I. 't 
l.f) 

1.7 

12., 

1.4 

1.7 

11 

i.;i 
i.:i 

I. -J 

1.5 

l.S 

14.. 

1..H 

1*1 

1  '^ 

I..-. 
1.4 
1.4 

I.  S 

IH 

1   H 

17 

\.'.\ 

l.K 

18.. 

.,'     i.;i 

1..S 

to 

.  .1     i.;t 
l.:i 

1.4 
1.4 

I.  N 

21).. 

l.K 

21.. 

l.;{ 

1.4 

■J.  tl 

22.. 

\.:\ 

1.4 

•?:\ 

l.ti 

l.-'i 

2.0 

24.. 

.J       2. 0 

l.r> 

2.4 

25. . 

-.1       2,2 

2.0 

2.  2 

.\pr. 

May. 

June. 

July. 

Attg. 

Sept. 

Oei. 

Kov. 

Dw. 

2.3 

1.8 

1.55 

1.3 

LI 

L25 

L2 

L3S 

2.4 

1.9 

1.7 

1.3 

LI 

L2 

L2 

L4 

2.0 

1.65 

1.3 

LI 

LI 

L15 

L2 

LS 

2.5 

2.0 

1.3 

LI 

LIS 

L2 

Ltt 

2.8 

2.0 

1.6 

1.3 

LI 

LI 

L2 

L2 

LO 

2.8 

2.1 

1.6 

1.3 

LI 

L3 

L2 

L« 

2.  65 

1.6 

1.25 

LI 

L2 

L2 

Lft 

2.  5 

1.55 

1.25 

LI 

LI 

L2 

L2 

L« 

2.5 

2.1 

l.S 

1.25 

LI 

LI 

L2 

L2 

L« 

2.  3 

2.1 

1.5 

1.25 

LI 

L2 

L2 

LC 

2.  1 

2,25 

1.45 

1.2 

LI 

L2 

L2 

L4 

2.2 

2.2 

1.4 

1.2 

LI 

1.2 

L2 

L4 

2.1 

2.  I 

1.4 

LIS 

LI 

LI 

L2 

L2 

L4 

2.0 

2.0 

1.35 

1.15 

LI 

L2 

L2 

L4 

2.  U 

1-95 

1.35 

1-1 

LI 

L2 

L2 

L4 

,     2.0 

1.9 

1.35 

1.  I 

LI 

L2 

L2 

L4 

l.U.l 

1.8.^ 

1.3 

LI 

1.1 

L2 

L2 

L5 

1,11 

1.8 

1.3 

LI 

LI 

L2 

L2 

L» 

2.0 

1.8 

1.3 

LI 

LI 

L2 

L2 

L&S 

2.  1 

l.H 

1.25 

LI 

■    1.1 

L3 

L3 

LS 

2.  2 

1.7 

1.25 

1.1 

LI 

1.1 

L2 

L2 

L« 

2.  3 

1..^ 

1,25 

LI 

LI 

LI 

L3 

L2 

Le 

2.  3 

1.7 

1.25 

LI 

LI 

LI 

L2 

L2 

L&5 

2.2 

1.85 

1.3 

LI 

LI 

L2 

L2 

LS 

2.  1 

l.H 

LI 

LI 

L2 

L2 
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Daily  gage  iieighi,  in  feet,  of  Umatilla  River  at  Gibbon,  Oreg.,for  1905 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

2.0 
1.9 
1.8 
1.7 
1.7 



May. 

1.8 

1.8 

1. 75 

1.7 

1.65 

1.6 

June. 

1.35 
1.4 
1.35 
1.35 
1.35 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

26.. 
27 



2.0 

2.0 
2.0 
2.0 



2.6 

2.45 

2.35 

2.3 

2.2 

1.1 
1.1 
1.1 
1.3 
1.3 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.3 
1.3 
1.3 
1.3 
1.35 

1.45 

28 

1.9 

1.8 
1.8 
1.8 

29 

30 

31 

Note.— Ice  conditions  during  part  of  February. 

Station  rating  table  for  UmatUla  River  at  Gibbon,  Oreg.,from  October  15, 1901^,  to  December  31, 

1005. 


Gage 
height. 

FeeL 

1.00 

1.10 

1.20 

1.30 

1.40 

..«) 

Discharge. 

Second-feel. 
32 

56 
82 
120 
168    I 


Gage 
height. 

Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 


Discharge.  •    j^^j^      Discharge. 


Second-fed. 
282    I 

'  346     j 

486     I 
I  560 


Feet. 
2.10 
2.20 
2.30 
2.40 
2.50 


Second-feet 
638 
718 
800 
885 
970 


Gage 
height. 

Discharge. 
Second-feet. 

Feet. 

2.60 

1,060 

2.70 

1,150 

2.80 

1,240 

2.90 

1,330 

3.00 

1,420 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  9  discharge  measure- 
ments made  during  190.5.     It  is  well  defined. 

Estimated  monthly  discharge  of  Vniatilla  River  at  Gibbon,  Oreg.,for  190 J^  aud  1905. 


Month. 


1901. 

October  15-31 

November 

December 

1905. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Note.— Discharge  interjjolated  for  missing  gage  heights. 


Discharge  in  si»cond-fw.t. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

90 

56 

7a  4 

2,644 

120 

56 

78.9 

4,695 

346 

82 

117 

7,194 

718 

120 

250 

15,370 

560 

168 

263 

14,610 

1,060 

34<> 

554 

34,060 

1,240 

346 

721 

42,900 

759 

222 

489 

30,070 

346                  101 

182 

10,830 

120                    56 

76.7 

4,716 

56                    56 

.56.0 

3,443 

120 

56 

60.3 

3,588 

101 

69 

81.8 

5,030 

144 

82 

89.1 

5,302 

314 

144 

220 

13,. 530 

1,240 

5«> 

254 

183,400 
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184  STREAM    MEASUREMENTS    IN    19a'>,    PART    XIV. 

UMATILLA  UI>TCR  AT  PENDLETON,  O REG. 

This  station  was  established  May  22,  1903,  by  F.  W.  Huber  and  discontinued  June  1 1 . 
1905.     It  is  located  at  the  Main  Street  Bridge  at  Pendleton,  Oreg. 

The  channel  is  straight  for  250  feet  above  and  200  feet  below  the  railroad  bridge  from 
which  discharge  measurements  are  made.  The  current  b  swift  at  this  point,  but  has  a  lower 
velocity  than  at  the  bridge  at  which  the  gage  Is  located.  The  right  bank  is  low  and  will 
overflow  under  the  trestle  on  this  bank.  The  left  bank  is  high  and  is  partly  riprap.  At 
low  stages  there  will  be  some  backwater  at  the  south  bank.  There  is  but  one  channel  at 
all  stages.     The  bed  of  the  stream  is  composed  of  gravel  and  is  shifting. 

Di.scharge  measurements  are  made  from  the  Oregon  Railroad  and  Navigation  Company's 
bridge,  about  1  mile  downstream  from  the  Main  Street  Bridge.  The  initial  point  for  sound- 
ings is  the  face  of  the  crib  abutment  on  the  left  bank.  Tlie  railroad  bridge  consists  of  a 
single  span  of  145  feet,  with  116  feet  of  trestle  approach  on  the  right  bank  and  34  feet  on  the 
left  bank. 

The  gage  is  a  vertical  staff  fastened  to  the  middle  of  the  left  (south)  side  of  the  center 
pier  of  the  Main  Street  Bridge.  During  1905  the  gage  was  read  by  the  staff  of  the  Geological 
Survey  office  at  Pendleton.  The  l)cnch  mark  is  the  top  of  the  south  side  of  the  steel  caisson 
at  the  east  end  of  the  middle  pier  of  the  Main  Street  Bridge;  elevation,  16.50  feet  above 
the  datum  of  the  gage. 

The  flour-mill  ditch  (Byer's)  takes  100  second-feet  or  less  of  water  about  1 J  miles  above 
the  gage  and  returns  it  to  the  river  about  200  feet  above  the  gage,  so  that  it  interferes  with 
the  measurements  in  no  way  except  for  a  time  during  very  low  water,  when  the  water  Is 
drawn  down  and  then  restored.     The  gage  was  read  only  when  the  flow  was  normal. 

A  short  distance  above  the  bridge  at  which  the  gage  is  located  water  is  taken  out  of  the 
river  by  the  Farmers'  mill  ditch.  The  water  is  returned  to  the  river  at  a  p>oint  about  1,500 
feet  above  the  railroad  bridge.  The  Farmers'  mill  ditch  does  not  affect  the  reading  of  iho 
gage  when  above  4  feet.  For  low  stages  of  the  river  the  amount  of  water  in  the  ditch 
should  be  taken  out  from  the  measured  discharge  in  making  a  curve  and  rating  table,  and 
should  then  be  added  to  the  discharge  taken  from  the  table.  June  15,  1904,  a  gage  was 
placed  on  the  Farmers'  mill  ditch  and  read  from  that  time  until  the  station  was  abandoned. 

Information  in  regard  to  this  station  i^  contained  in  the  following  publications  of  tlie 
United  States  Geological  Survey  (Bull=Bull;'tin;  WS=Water-Supply  Paper): 

Deacrlption:  Bull  131,  p  68;  WS  100,  pp  362-363;  1.35.  pp  258-259. 
Discharge:  Bull  131,  pp  69,  90;  WS  100.  p  364;  135,  p  259. 
Discharge,  monthly:  Bull  131,  p  r»9. 
Gage  heights:  WS  100,  p  364;  135,  p  '260. 


Digitized  by 


Google 


UMATILLA    BIVER   DRAINAGE   BASIN. 


185 


Discharge  mewfuremenUt  of  ImatiUa  River  at  Pendleton,  Oretj.,  in  1905. 


Duto. 

llydrographcr. 

Width. 

Area 
of  sec- 
tion. 

January 28 

Williams  and  Yate.s. 

Fert. 
90 

294 

Febniary  24 . . . 

Lt^wis  and  Yatos  . . . 

83 

211 

February  21 ... 

W.  C.  Sawyer 

92 

269 

March  24 

H.S.Williams 

100 

318 

March  28 

I^ewis  and  Yates 

100 

352 

Juno  8 

W.  C.  Sawyer 

80 

207 

Juno2« 

Sawyer  and  King... 

80 

194 

August  28a 

Sawyer  and  Landcs. 

16 

16.6 

September  9  a. . 

W.C.Sawyer 

27 

22.8 

October  19  o... 

do 

« 

52 

November  15  «. 

R.  S.  Hall 

45 
7« 
7«5 
73 
73 

52 
90 

Noveml»er  17  . 

.   ..do   .    .   . 

Novemlier  17  . . 

do 

90 

Decemlwr  7 

do 

248 

December  7 

do 

248       1 

Decemlier  26... 

do 

73  j  242      1 

Mean 
veloc- 
ity 


Feet 
per 
sec- 
ond. 
2.24 

1.30 

2.29 

2.98 

3.69 

1.35 

.84 
2.22 
1.79 
1.37 
1.43 
.29 
.33 
1.07 
1.10 


Gage  I    l)is-    t 
height,  charge. 


Feet. 
4.60 

4.19 

4.58 

4.99 

5.20 

4.26 

4.17 


Second- 
feet. 
657 

275 

615 

941 

1,302 

280 

162 

36.9 

40.4 

72 

79 

56 

63 
264 
273 
237 


128  second-feet  ifi  ditch 

included. 
58  second-feet  in  ditch 

included. 
120  second-feet  in  ditch 

included. 
240  second-foot  in  ditch 

included. 
166  second-fcct  in  ditch 

included. 
29  second-feet  in  ditch 

included. 
Ditch  dry. 


a  Measurements  made  above  head  of  Byer's  mill  ditch. 
Daily  gage  height,  in  feet,  of  Umatilla  River  at  Pendleton,  Ore^.,  for  19^)5. 


Day. 
I 

Jan. 

4.05 

4.0 

4.0 

3.98 

3.97 

3.95 

3.92 

3.9 

3.9 

3.9 

3.9 

3.9 

3.8 

3.8 

3.86 

3.84 

Feb. 

4.;w 

4.28 

4-23 

4.19 

4.14 

4.11 

4.1 

4.09 

4.08 

4.08 

4.  t 

4.0 

4.1 

4.a5 

4.0 

4.0 

Mar. 

4.52 

4.5 

4.52 

4.52 

4.52 

4.5 

4.49 

4.42 

4.38 

4.35 

4.;w 

4.37 
4.32 
4.4 
4.4 

Apr. 
4.99 

2 

5.21 

3 

5.25 

4 

5. 15 

5 

5  22 

0 

5. 3 
5.25 

8 

0 

5.15 
5  05 

1) 

4.95 

11 

4.85 

12 

13 

14 

15          .     . 

4.8:3 
4.78 
4.75 
4.65 

ir.:..: 

4.65 

4.5 

4.45 

4.5 

4.6 

4.7 

4.73 

4.72 

4.67 

4.8 

4.78 

4.H2 

4.  a-) 
4.8 
4.75 
4.68 
4. 65 


4.4.5 

4.4 

4.37 

4.35 

4.33 

4.3 

4.28 

4.26 

4.24 

4.2 

4.  IH 


17 3.87 

18 j  3.88 

19 1  3.88 

20 '  3.88 

21 3.9 

22 

23 4.0 

24 4.48 

25 4.78 

26 \  4.61 

27 4.6 

28 4.61 

29 '  4.59 

30 4.5 

31 4.41 


4.03 

4.38 

4.  r>5 

4.02 

4.38 

4.65 

4.0 

4.38 

4.63 

4.02 

4.39 

4.77 

4.02 

4.48 

4.80 

4.07 

4.58 

4.80 

4.1 

4.62 

4.85 

4.19 

5.0 

4.82 

4.39 

4.98 

4.78 

4.56 

5.,^3 

4.  75 

4.  .58 

5.45 

4.Wi 

4.5 

.5.3 

4.6 

5. 12 

4.  .5.5 

5.  as 

4.  .52 

4.5.5 
4.5 
4.45  ! 
4.45  I 

4.4  I 
4.42 
4.5 
4.55 
4.  .52  ' 
4.-5.5  I 

4.5  ' 
4.5     ' 
4.45 
4.45 


UMATILLA  RIVER  AT  YOAKUM,  OREG. 

This  station  was  established  May  5,  1903,  by  N.  S.  Dils.  It  is  located  one-half  mile  east 
of  Yoakum,  a  station  of  the  Oregon  Railroad  and  Navigation  Company,  at  what  is  known 
as  the  Yoakum  wagon  bridge. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  station.  The  current  is  swift 
and  has  a  well-distributed  velocity.  Both  banks  are  high  and  are  composed  of  gravel.  The 
right  bank  will  not  overflow.     The  left  bank  will  overflow  only  at  extreme  flood  stages. 

IRK  178 — 06 13 

Digitized  by  VjOOQiC 


186 


STREAM    MEASUREMENTS    IN    1905,    PART    XIV. 


The  bed  of  the  stream  is  composed  of  gravel  and  is  permanent.  There  is  but  one  chann^ 
at  all  stages. 

Discharge  measurements  are  made  from  the  single-span  wagon  bridge.  The  initial  point 
for  soundings  is  the  end  of  the  lower  chord  of  the  upstream  side  on  the  left  bank. 

The  gage  is  a  vertical  staff  attached  to  the  right  abutment  of  the  bridge.  During  1905 
readings  have  Wen  made  once  each  day  by  Luther  Dehaven.  The  bench  mark  is  a  60- 
penny  nail  and  two  8-penny  nails  driven  side  by  side  into  the  second  timber  from  the  top 
of  the  left  abutment,  downstream  side;  elevation,  13.00  feet  above  the  datura  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100.  pp  360-361;  135.  pp  2tiO-2(il. 
Discharge:  100,  p  361;  135,  p  261. 
Discharge,  monthly:  100.  p  3(i2;  135.  p  263. 
Gage  heights:  100,  p  361;  135.  pp  261-2<i2. 
Rating  table:  100,  p  362;  135,  p  262. 

Diitcharge  meamiremenUt  of  Umatilla  River  at  Y oakum ,  Oreg.j  in  1905. 


Date. 


Ilydrographcr. 


February  25... .    J.  II.  Lewis 

March  24 j  Lewis  and  Yates. 

May  8 '  W.  C.  Sawyer. . . . 

June  30 ' do 

August  18  « do 

September  1... I  F.  C.  DiUard 

October  la '  W.C.Sawyer 

October21 Sawyer  and  Hall. 

Docemlx?rl2...!  R.S.Hall 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

DL*- 
charge. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Seamd- 
feet. 

76 

209 

2.12 

4.28 

444 

76 

296 

a99 

5.48 

L180 

76 

273 

3.14 

4.93 

856 

76 

129 

1.36 

.X37 

175 

49 

30 

.80 

2.66 

24 

73 

96 

.55 

2.98 

54 

00 

47 

L28 

3.00 

m 

74 

120 

.01 

3.12 

74 

76 

188 

1.32 

3.98 

ac 

a  Measurements  made  at  different  section. 


Daily  gage  height,  in  feet,  of  Umatilla  River  at  YoaJeum,  Oreg.,for  1905. 


Day. 


Jan. 


Feb.  1  Mar.      Apr.     May.    June.    July.     Aug.     Sept.  '   Oct.      Nov.     Dec. 


1 4. 0 

2 1  4.0 

3 3.9 

4 '  3.9 

5 3. 9 

6 '  3.9 

7 3.9 

8 '  3.H 

9 3.7 

10 3.7 

11 '  3.7 

12 '  3.7 

13 3.6 

14 a.T) 

15 3.5 

16 1  3.5 

17.. 3.5 

18 I  3.5 

19 3.5 

?0 3.6 


4.3 
4.2 
4.1 
4.0 
4.0 
3.9 
3.9 
3.8 
3.8 
3.7 
3.6 
3.5 
3.5 
3.5 
3.5 


3.5 
3.0 
3.7 


4.5 

4.6  ' 
4.6  I 
4..-.  , 
4.6  ' 
4.6  I 
4.6 
4.5 
4.4  ! 
4.4  I 
4.4 
4.4  I 
4.4 
4.4 
4.4 
4.4  I 
4.4 

<^ 

4.4 
4.4 


5.5  ' 

ail 

6.0  1 
6.0 

6.0  I 

«.o 
n.o 
6.0  I 
5.7  ' 

5.6  I 
5.4 
5.2  I 
5.1 
5.0 
4.9 
4.9 
4.H 
4.9 
5.0 
5.0 


4.4 

4.3 
4.4 

4.7 
5.0 
5.0 
5.0 
4.9 
5.2 
5.2 
5.2 
5.3 
5.2 
5.0 
4.9 
4.7 
4.7 
4.6 
4.5 
4.4 


4.1 
4.1 

4.1I 
4.1  1 
4.1  i 
4.1  I 
4.1 
3.9  I 
3.9  I 
3.9  I 
3,8  j 

3.7 

3.7  I 
3.6 

3.5  I 
3.4  ! 
3.4  I 

.14  j 
3.3 

3.2 ; 


Z.3 
3.1 
3.1 
3.1 
3.1 
3.0 
3.0 
3.0 
3.0 
3.0 

ao 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 


2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
2.7 


2.7 
2.7 
2.7 


2.7     I 

I 

2.7  I 
2.75  I 
2.75  I 
2.75  I 
3.12  I 

as 

2.8  I 

2.9  I 

2.9  ' 
2.9  ' 
2.9 
2.9  ! 
2.9  I 


ao 
ao 
ao 
ao 
ao 
ai 
a  2 
a2 
a  2 
ai 
ai 
ai 
ai 
ai 
as 
a3 
a3 
a2 
ai 
ai 


as  I 

as 

as 

a3  I 

as  ! 

as  , 

as  I 

as 

as 

a2 

a2 

a2 

a  2 

a2 

a2 

a2 

a2 

a  2 

as 

as 


a4 
as 

ae 
4.1 
4.1 
4.1 
4.1 
4.3 

13 
4.3 
4.2 

4.0 

4.0 

a9 
as 

a8 
as 
4.0 

4-1 
4.1 


Digitized  by 


Google 


UMATILLA    RIVER    DRAINAGE    BASIN. 


187 


Daily  gag/heigkt,  infeft,  ofUnuitUia  Riirr  at  y'oakum,  (>r*'j.,for  19<)5 — Continuc»d. 


Day. 

21 

22 

•23 

24 

25 

21) 

27 

28 

29 

30 

31 


Jan. 

Feb. 

3.0 

3.6 

3.7 

3.5 

3.8 

3.6 

4.3 

4.0 

4.8 

4.3 

4.8 

4.4 

4.7 

4.4 

4.7 

4.4 

4.5 

4.4 

4.3 

4.5 

5.0 

4.7 

5.0 

4.8 

5.0 

5.4 

5.0 

5.5 

5.0 

5.9 

4.9 

6. 2 

4.6 

6.0 

4.6 

5.8 

4.5 

5.5 

4.4 

5.5 

ay. 

Juue. 

4.4 

3.2 

4.3 

3.2 

4.3 

4.0 

4.4 

3.6 

4.4 

3.5 

4.4 

3.4 

4.3 

3.4 

4.3 

3.4 

4.2 

3.4 

4.2 

3.2 

4.1 

an.      Feb.      Mar.      Apr.  I  May.    Juue.    July.  I  Au^.     Sept. 


2.9 
2.9 
2.9 
2.9 
2.9 
3.1 
3.2 
3.0 
3.0 
3.0 


2.9 

2.7 

2.9 

2.7 

2.8 

2.7 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2.7 

2.6 

2.7 

2.6 

2.7 

2.6 

2.7 

Oct.      Nov.     Dec. 


3.1 

3.3 

3.1 

3.3 

3.1 

3.3 

3.1 

3.3 

3.1 

3.3 

3.1 

3.3 

3.1 

3.3 

3.2 

3.3 

3.2 

3.4 

3.2 

3.4 

3.2 



4.1 
4.1 
4.1 
4.1 
4.5 
4.5 
4.4 
4.5 
4.5 
4.3 
4.3 


Station  rating  table  for  Umatilla  River  at  Yoakum,  Oreg.,  from  January  1  to  December  Sl^ 

1905. 


Cage 
height. 

Dlschai^. 

Gage 
height. 

Discharge. 
Second-fret. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second 'frrf. 

Frrt. 

'      Feet. 

Second-feet. 

Second-feet. 

2.60 

•_*(f 

X  60 

1M2 

4.  .50 

565 

5.40 

1,270 

2.70 

M 

3.70 

210 

4.60 

630 

5.50 

1,360 

2.80 

:i7 

3.80 

240 

4.70 

700 

5.00 

l^^'iS 

2.90 

47 

3.90 

275 

4.80 

770 

5.70 

1,550 

3.00 

59 

4.00 

315 

4.90 

84.S 

5.80 

1,645 

3.10 

7:i    1 

4.10 

355 

5.00 

925 

5.90 

1,740 

;i20 

IM) 

4.20 

400 

5,10 

i.oa'i 

6.00 

1,840 

aao 

1H» 

4.30 

450 

5.20 

1.090    1 

6.10 

1,940 

3.40 

i:t2    1 

156     1 

4.40 

5(r^ 

5.  :w 

i.iso   1 

6.20 

2,040 

aso 

.   1 

The  above  table  i.s  applicftblo  onlv  for  opeti-channel  conditions, 
ments  utade  during  1904-5.     It  is  well  defined. 


It  Ls  based  on  16  discharge  nieasuitj- 


Estimated  monthly  discharge  of  Umatilla  River  at  Yoakum,  Oreg.,for  1905. 


January. . . 
February. 

March 

April 

May 

June 


July 

August 

September. 

October 

Novenil)er.. 
Deceml>er.. 


Month. 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

Mean. 

770 

156 

3^ 

505 

15<i 

273 

2,040 

505 

826 

1,940 

505 

1,153 

1,180 

355 

(«3 

355 

90 

212 

110 

20 

51.1 

28 

20 

2.1.9 

lot) 

28 

48.2 

110 

59 

78.7 

132 

90 

105 

5<^5 

132 

3()8 

The  year. 


2.040 


20  ! 


Total  in 
acre-fwt. 


19,680 

15, 160 

50.790 

68, 610 

42,000 

12,620 

3,142 

1,470 

2,868 

4,839 

6. 248 

22. 630 

250.100 
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STREAM    MEASUREMENl-S    IN    1905.   PABT    XIV. 


UMATII^LA  IIIVEK  NEAR  UMATILLA,  OREG. 

This  station  wa**  established  Octolx»r  21,  1903,  by  John  H.  Lewis.  It  is  located  about  2 
miles  al>ove  Umatilla,  Oreg.,  and  about  one-fourth  mile  l>elow  the  diversion  dam  of  tbe 
Oregon  Land  and  Water  Company.  This  dam  diverts  water  into  an  irrigation  ditch  un  th« 
left  bank.  To  obtain  the  total  discharge  of  the  river,  the  discharge  of  the  irrigation  ditch 
must  be  added  to  that  of  the  river  at  the  cable.  For  estimate  of  flow  in  the  ditch  set 
page  201. 

The  channel  is  straight  for  500  feet  above  and  1 ,000  feet  below  the  cable.  The  current 
is  swift.  Both  banks  are  high  and  rocky  and  will  not  overflow.  The  bed  of  the  stream  is 
composed  of  solid  rock  and  is  free  from  vegetation  and  permanent.  Owing  to  the  rapids 
just  above  Umatilla  backwater  from  Columbia  River  does  not  affect  the  gage  heights  at  the 
station. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  the  zero  mark  on  the  tagged  wire,  directly  over  the  vertical 
portion  of  the  left  bank. 

An  inclined  gage  is  placed  on  the  left  bank  45  feet  below  the  cable,  and  is  in  two  sections. 
The  lower  section  reads  from  1.2  to  3.5  feet.  The  upper  section  reads  from  3.5  to  10^  feet. 
During  1905  the  gage  was  read  everj'  other  day  during  ordinary  stages  and  once  each  day 
during  floods  by  B.  V.  Pompella.  The  bench  mark  is  the  head  of  a  bolt  cenaented  in  the 
solid  rock  IJ  feet  upstream  from  the  gage  rod;  elevation,  10.30  feet  above  the  datum  of 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papere 
of  the  United  Stat<»s  Geological  Survey: 

Description:  100.  p  359;  135.  pp  2«i3-264. 
Discharge:  100,  p  300;  135,  p*->C4. 
Discharge,  monthly:  135,  p  2(16. 
Gage  heights:  100,  p  360;  135,  pp  204-265. 
Rating  table:  135,  p  265. 

Discharge  measurements  of  Umatilla  Rix^er  near  Umaiilla,  Oreg.,  in  1905. 


Dale. 

11  yd  rog  rap  her. 

j  Width. 

February  28.... 

J. n. Lewis 

i    Feet. 
170 

March  27 do !  177 

April  10 do '  186 

May  12 |  VV. C.Sawyer |  175 

July  19 j do 

S('pleml)er  26 do '        7. 3 

Octolx>r25 1  Sawyer  and  Hall !  31 

Decern lx?r  6....    R.  S.  Hall I  167 


aEstimaled. 


Mean     | 
velocity,  t 

Feet  per  . 
second. 

2.78  j 

4.54  I 

4.17  I 
3.94  1 


.85 
1.63 
2.06 


Gage 
heigh  I. 


Feet. 
3.37 
4.22 
3.95 
3.70 
1.60- 
1.82 
2.41 
3.00 


Dis- 
charfpe. 

Secosd- 
feet. 

606 

1,722 

1.377 

1.103 

sai 

4.(1 

S2 

3D4 
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Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juiip, 

.!n!y. 

Aug. 

Sept. 

<  Kt  . 

NnV. 

Doc. 

1 

2.8 

3.85 

4.2 

4.1 
4.2 

3.15 
3.25 

,3.C 

3.05 

2.3 

1.6 

1.61 

1.61 

l.Ol 

1.6 

1.6 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.9 

2 

3.15 

3.35 

2.43 

2.68 

3 

2.8.5 

2.95 

2.1 

1.6 

2.2 

4..   . 

3.05 

"  3.4 

2.43 

2.7 

5 

2.85 

2.9 

1.8 

1.6 

2.18 

6 

3.0 

3.4 

2.43 

3.0 

7 

2-8 

2.9 

1.7 

1.6 

2.21 

8. 

2.9 

3.3 

4. 15 

3.  fi 

2.41 
2.4 

3.0 

9..   . 

2.8 

2.8 

1.65 

1.6 

2.25 

10 

2.9 

3.2 

3. 95 

3.7 

3.0 

11 

2.8 

2.7 

1.6 

1.62 

2.3 

12 

2.9 

.12 

3.7 

3.8 

2.4 

2.95 

13 

2.95 

2.6 

1.65 

2.27 

2.3 

14.. 

2.75 

3.2 

3.65 

3.7 

2.4 

2.9 

15 

2.  95 

2.45 


2.3 

1.5 
1.5 

2.35 

2.36 

Ifi 

2.8 

3.15 

3.5 

3.  45 

2.45 

2.85 

17 

2.9 

2.1 

2.4 

18 

2.8 

3.2 

3.45 

3.4 

2.42 

2.9 

19  .   .. 

2.7 

2.2 

1.6 

2.0 

2.41 

20 

2.8 

3.15 

3.4 

3.2 

2.45 

3.1 

21 

2.7 

€.2 

1.0 

1.89 

2.43 

22 

2.8 

3.25 

3.55 

3.1 

2.5 

ao 

23..     . 

9  7.(1 

1.9 

1.6 

1.89 

2.42 

24 1 

2.85 

3.5 

X  r. 

3.1 

2.5 

2.95 

25 

3.15 
3.45 
3.4 

2.2 
2.4 
2.  35 

2.3 

1.59 

1.6 
1.(55 

1.89 

2.45 

26 

X  15 
3.  37 

3.8 

4.22 

4.3 

4.3 

4.0 

3.5 

3.2 

2.5 
2.  5.5 
2.r»5 

2.95 

27 

l.K 

2.5 

28 

3.4 

3. 15 

2.9 

29 

1.89 

2.5 

30 

3.2 

3.1 

2.9 

31 

3.3 

1.6 

2.43 

Station  rating  tahle  for  Umatilla  River  near  Umatilla,  Oreq.,  from  January  1  to  December  SI, 

1005. 


Gage 
height. 

Feel, 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Di.sfjharge. 
Second-feet. 

Gage 
1    height. 

Fret. 

Discharge. 

CJjige 
heignt. 

Feet. 

Discharge. 
Second-feet. 

Second-feet. 

2.00 

13 

2.60 

110 

3.20 

480 

'        3.80 

1,170 

2.10 

21 

2.70 

145 

3.30 

580 

3.90 

1,310 

2.20 

:« 

2.  SO 

190 

.3.40 

6<K) 

4.00 

1,4.50 

2.30 

45 

2.90 

245 

3.  ".0 

8(N) 

4.10 

1..590 

2.40 

62 

3.00 

310 

.3.  m 

920 

4.  20 

1,740 

2.  .50 

83 

3.10 

m) 

3.  70 

1,040 

!    -'«' 

1.81K) 

The  above  tal>le  is  applinihle  only  for  orMni-channel  coiuiitioiis.     It  is  based  on  16  di.scharge  iiieasiire- 
ment.s  made  during  190.3-11X35.     It  is  well  defined. 
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Efttimated  monthly  discharge  of  UmatiUa  River  near  UnuUiUa,  Oreg.^for  1905. 


Month. 


January 

February.. 

March 

April 

May 

Juno 

July 

August 

September. 

October 

November. 
December.. 


Discbarge  in  second-feet. 


Maximum.   Minimum 


The  year. 


745 

557 

1,890 

1,740 

1,170 

.150 

45 

l.i 

54 

83 

128 

390 


1,890 


145 

168 

435 

4S0 

390 
8 
.0 
.1 

8 
62 
138 


Mean. 


Total  in 
acpe-feet. 


307 

283 

764 

1.085 

070 

122 

4.62 

.21 

11 

53.2 
75.8 
263 


18,880 
15,730 

46,980 

64,aeo 

41,3DB 

7.3B0 

21& 

35 

654 

3,271 

4.510 

16,170 


303 


219.500 


Note.— Mean  for  actual  nunil^r  of  days  nxiorded  taken  as  the  mean  for  the  entire  month. 
DITC:iIK.S  IX  UMATILLA  RIVER  VALLEY,  OREGON. 
FAKXERS*  KILL  DITCH  AT  PElfDLETOH,  O&EO. 

Water  is  taken  from  Umatilla  River  just  above  the  Main  Street  Bridge  (upon  a  pie-  of 
which  the  river  gage  ia  located),  is  used  tt)  furnish  power  for  the  Farmers'  flour  mill,  and 
then  returned  to  the  river  above  the  railroad  bridge  at  which  river  measurements  were 
made. 

The  flow  is  not  uniform  during  the  low-water  season  l)ecau9e  of  storage  in  Byer's  mill 
diU'h  alx)ve,  and  consequently  m^a.surements  were  discontinued. 

Dixchunje  ineatturements  of  Fanners^  mill  ditch  at  Pendleton,  Oreg.,  in  1905. 


Hydrographer. 


F«4>niary  24. 
FchrfJary  27 . 
April  G 


Low  Is  and  YaU».s.. . 
Sawyor  and  YhIos. 
do 


Width. 

ArcA  of 
section. 

Mean 
velocity. 

Gage 
height.  , 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet 

24 

28.3 

2.13 

0.82 

28 

43.3 

2.80 

1.35  j 

23 

41.8 

4.98 

i.ei>  1 

nu- 
cha rgp. 


Second- 
fert. 

121 
301 


Daily  gage  height,  in  feet,  of  Famters^  mill  ditch  at  PendUton,  Oreg.,  for  1905. 


Day. 


1  Jan. 


2 

3 

4 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
l/i. 

ir.. 


0.7 

0. :. 

.fi 

•  *'•"' 

.  7 

.:)! 

.8 

.:. 

Feb.  I  Mar.  '  Apr.  !  May.    hiii 


1.31 

1.5.3 

1.58 

1.5 

1.55 

\.K^:^ 

1.01 

1.4S 

1.35 

1.28 

1.15 

1. 12 

i.as 

1.02 
.(»2 


Day. 


L  1 

0.93 

1.29 

1.0<» 

.92 

1.28 

1.0i» 

.85 

1.29 

1.08 

.81 

1.29 

1.08 

.7(1 

1.29 

1.07 

.71 

1.28 

l.CMl 

.<18 

1. 22 

1.0«'i 

.»>.5 

1.18 

1.05 

.r. 

l.OS 

i.a^ 

.«■» 

i.a5 

1.05 

.7 

i.a5 

1.05 

.5.'-. 

1. 03 

1.05 

1.01 

.IW 

1.05 

1.0 

1.11 

1.02 

.V8 

1.11 

1.02 

.6 

1.08 

.97 
10 
1.0 

.95 
1.1 
1.0<1 
1. 12 
1.18 
1.12 
1.05 

.95 

.85 


.IS 

.  \-^ 

.  4 

.  ;ts 


Jan. 

Feb. 

Mar. 

1.02 

0.52 

1.08 

1.03 

.46 

1.08 

1.03 

.45 

1.08 

l.tti 

.45 

1.09 

1.09 

.5 

1.2:1 

.57 
.67 

1.33 
1.48 

1.28 

1.33 

.78 

1.76 

1.6 

1.18 

1.  7 

1.51 

1.34 

1  86 

1.38 

1.34 

1.88 

1.39 

1.3 

1.7 

1.35 

1.49 

1.27 

1.38 

1.13 

Apr.    May.  Junr. 


0.9 
.85 
.82 
1.05 
1.12 
1.1 
1.12 
1.12 
1.08 
1.02 
.92 
.83 
.73 
.7 


0.7 

.65 


.♦Vo 
.75 
.78 

.78 

.7    I 

.m 

.6 
.55 
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This  ditch  was  dug  during  the  latter  part  of  1904,  and  plans  are  being  considered  to 
enlarge  and  extend  it.  It  diverts  water  from  the  left  bank  of  Umatilla  River,  1  mile  above 
Yoakum,  at  Dehaven's  ranch.  No  measurements  were  made  during  1905.  No  water  was 
used  after  the  last  of  July. 

SLTJ8HER  k  OOULD  SITGH  NEAR  KOUK,  OREG. 

This  ditch  diverts  water  from  the  left  bank  of  Umatilla  River,  IJ  miles  above  Nolm, 
Oreg.,  and  8  miles  alx)ve  Echo. 

Measurements  were  made  in  a  flume  near  the  head  of  the  dit<'h. 


Discharge  meamirements  of  Slushy  <jh  Gould  ditch  near  Nolin,  Oreg.,  in  1905. 


Date. 


August  18 W.  C.  Sawyer. 

September  9...    F,C.  Dillard. . 

September  19 do 

September  25 do 

September  29 . . ' do 

October  4 do 

October  10 1 do 


Hydrographer. 


October  17. 

.   ..do 

October  23.     . 

....do 

October  30 

do 

November  7 . . . 

do 

November  13.. 
November  20 . . 
December  21 . . . 

do 

do 

do 

Area  cf 
section. 

Mean 
velocity. 

Gage 
hdpht. 

charge. 

Square 
feet. 

Fcft  per 
seccuM. 

Fett 

Sccond- 

fCft. 

2.29 

0.7C 

0.71 

1.74 

1.23 

.46 

.44 

.56 

.^ 

.53 

.30 

.31 

1.14 

.57 

.44 

.65 

1.51 

.64 

.55 

.96 

1.32 

.59 

.50 

.78 

1.55 

.44 

.48 

.68 

1.13 

.48 

.40 

.54 

1.21 

.45 

.49 

.55 

1.18 

.47 

.48 

.56 

1.04 

.46 

.44 

.48 

.59 

.36 

.30 

.21 

1.03 

.38 

.40 

.39 

3.  Hi 

.75 

.80 

2.38 

LISLE  k  ORANE  DITCH  NEAR  ECHO,  OREO. 

This  ditch  diverts  water  from  the  right  bank  of  Umatilla  River,  2  miles  below  Nolin. 
Measurements  were  made  in  a  flume  just  below  where  the  ditch  is  crossed  by  the  Oregon 
Railroad  and  Navigation  Company \s  track 

Discharge  measurements  of  Lisle  d'  Crane  ditch  near  Echo,  Oreg.,  in  1905. 


Date. 


Hydmgruphor. 


August  18 W.  C.  Sawyer 

August  30 Sawyer  and  Dillard , 

September  9. . .    F.  C.  Dillard 

September  14. .' do 

September  19 . . ' do 


September  25. 
September  29. 

Octol)er9 

Oetolwr  12 


.do. 
.do. 
.do. 
.do. 


AreA  of 
section. 


Square 
feet. 

8.02 


Mean 
veloeity 


Feet  per 
second. 


Gage 
height. 


Dis- 
charge. 


Feet. 


4.29 

.(.5 

1.26 

.5.72 

1.20 

l.Ol 

5.06 

.97 

1.43 

5.64 

1.16 

1.55 

5. 27 

1.02 

1  48 

6.27 

J.  27 

1  <i8 

5.  K6 

1.17 

1.61 

4.37 

..w 

1.27 

Second- 
feet. 

4.50 

2.79 

6.86 

4.92 

6.54 

5.40 

7.99 

6.84 

2.  .58 
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0HAKLE8  LISLE  SITOH  AT  ECHO,  OREO. 

This  ditch  diverts  water  from  the  left  bank  of  Umatilla  River,  2\  miles  above  Echo. 
Discharge  measurements  of  Charles  Lisle  ditch  at  Echo,  Oreg. ,  in  J9(f5. 


Date. 

Ilydrographer. 

Area  of 
section. 

Mean 
velocity. 

h©^. 

1      Pifi- 
ehaifre. 

Auj^just  18 

W.  C.  Sawvor          ....             ... 

Square 
Jen. 

4.78 
4.86 
11.37 
9.70 
6,24 
5.17 
5.65 
5.58 
5.64 
5.70 
5.93 
5.69 
5.91 
6.25 
6.24 
6.40 
6.51 
6.84 
7.01 
7.66 
7.48 
7.57 
7.14 

Feet  per 
second. 

2,98 

,18 

.42 

.51 

.49 

.47 

.43 

.44 

.4 

,45 

.32 

.38 

.32 

.32 

.29 

.25 

.24 

.24 

.24 

.20 

.21 

.24 

.24 

Feet. 
a  62 
.64 
1.31 
1.16 
.81 
.71 
,76 
.77 
.78 
.79 
.80 
.80 
.82 
.87 
.^ 
.87 

.» 

.91 
.96 
1.01 
LOO 
1.00 
.96 

1  Second- 
1      feet. 

1.42 

August  30 

B*.  ('.  Pillani 

.8S 

Soplemljer  H. . . 

do 

4  74 

Septoniljor  19.  . 

do , .• 

4.96 

Soptonibcr  2.*» 

-do        ..       . 

3.04 

Octol>er  4 

.do 

2-44 

Oetol>or  7 

....do 

2.41 

OctnlK^rlt 

do 

2.44 

Octoiwr  12..... 

do 

2l2I 

Octol)er  17... 

.do 

Z53 

Oetolter  21 

...do... 

L88 

Oftol>er^'i 

do 

2.18 

Ot"tol«?r  2»i . 

do : 

i.e 

OcrtolKTao. 

.do 

1-M 

Noveinlier  2. .  . 

....do. 

LS 

Novemlier  7  .  . . 

do 

1.S& 

Nov(?iul>er  10  . . 

.....do 

hm 

Novornlter  i:i  .. 

do .... 

L66 

Noveniljor  Ki  .. 

.....d<» 

1.66 

NovernlxT  21  .. 

do 

I  1-5 

NovpiuIkt  '2'A  . . 

do......... 

LS5 

DfltMlllHT  fi.  . . 

d(i 

1 
1  S3 

])eeoinU'r  12...  1 (hi 

1.73 

HENRIETTA  HILL  DITCH  AT  ECHO,  OREO. 

This  ditch  diverts  water  from  the  right  bank  of  Umatilla  River,  2  miles  above  Echo. 

The  water  was  foniierly  used  to  furnish  power  for  the  Henrietta  flour  mill  in  Echo.  At 
pre-sent  a  portion  of  the  water  is  used  for  irrigation  and  the  remainder  wasted  into  the  river 
below  the  mill. 
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Discharge  measurements  of  HenrieUa  mill  ditch  at  Echo,  Oreg.,  in  J 906. 


Date 


August  18  . . . 
August  19  ... 
August  30  ... 
Septembers. 
September  23 

September  25 do. 

October  4 do. 

October  7 do 

October  9 do 

October  12 do 

October  17 ' do 

October  21 do 

October  23 ' do 

October  26 do 


Hydrographer. 


W.  C.  Sawyer 

....do 

Sawyer  and  Dillard. 

Y.C.  Dillard 

....do 


October  30. . . . 
November  2  . . 
November  7  . . 
November  10 . 


.do. 
.do. 
.do. 
.do. 


November  13 do. 


November  16  . 
Noveml)er21  . 
November  24  . 
Decembers... 
December  12.. 
December  21 . . 
December  27.. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Area  of 
section. 

Moan 
velocity. 

Gage 
height. 

Square 
}eet. 

Feet  per 
second. 

Feel. 

6.47 

0.80 

1.19 

5.56 

.92 

1.14 

3.55 

.40 

.69 

2.99 
2.95 

.42 
.60 

.79 

2.16 

.51 

.67 

1.45 

.4 

.57 

1.30 

.38 

.55 

1.09 

.38 

.52 

1.04 

.36 

.50 

.79 

.33 

.43 

.70 

.21 

.40 

.66 

.23 

.40 

.55 

.40 

.40 

3.00 

.42 

.80 

2.87 

.35 

.80 

2.75 

.30 

.77 

2.55 

.31 

.73 

2.43 

.3 

.70 

2.51 

.27 

.74 

2.5 

.26 

.70 

1.85 

.21 

.63 

1.19 

.23 

.48 

1.17 

.21 

.50 

7.38 

.77 

1.61 

7.2 

.78 

1.57 

Dis- 
charge. 


Second- 
feet. 

5.20 

5.10 

1.42 

1.26 

1.76 

1.11 

.58 

.49 

.41 

.37 

.26 

.15 

.15 

.22 

1.27 

1.01 

.83 

.78 

.73 

.69 

.64 

.38 

.27 

.25 

5.66 

5.58 


Discharge  measurements  of  Henrietta  mill  ditch  wasteway  at  Echo,  Oreg.,  in  1905. 


Date. 


Hydrographer. 


August  19 W.  C.  Sawyer. 

August  30 Sawyer  and  Dillard . 

September  8 

Septeml)er  23 . . I  F.  V.  Dillard 

Septeml)er  23 do 

8eptemlier26. do 

October  5 i do 

October  10 do 

October  13 do 

October  17.....  j do 

October  21 ' do 

October  24 do 

October  30 1 do 

November  3  . . . ' do 

November  8 do 

November  13 do 

November  Irt do 

Novemljer  24 do 


Area  of 
section. 


Square 

2.35 

2.52 

2.06 

.49 

2.19 

1.84 

1.49 

1.11 

.89 

.6.^) 

.  5,') 

.46 

1.98 

2.14 

1.78 

1.34 

1.56 

1.81 


Mean 
velocity. 


Feet  per 
second. 

6.45 

.47 

.39 

.37 

.44 

.35 

.27 

.23 

.19 

.20 

.18 

.13 

.38 

.30 

.28 

.25 

.19 


Gage 
leignt. 


heig] 


Feet. 


O.-W 
.44 


.50 
.44 
.34 
.28 
.19 
.19 
.12 
.13 
.45 
.44 
.39 
.33 
..-« 
.42 


Dis- 
charge. 


Second- 
feet. 

1.05 

1.19 

.8 

.18 

.96 

.65 

.46 

.26 

.  17 

.13 

.10 

.«•» 

.75 

.64 

.49 

.:« 

..-« 

.  19 
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WIL80K  k  CO/8  DITCH  AT  ECHO,  OREO. 

This  ditch  diverts  water  from  the  right  bank  of  Umatilla  River  2  miles  above  Ex^ho,  just 
below  the  Henrietta  mill  diversion. 
Measurements  were  made  about  500  feet  below  the  wast«  gate. 
The  ditch  was  dug  during  1904. 

Discharge  ineanHremenlH  of  Wihon  dk  Co.'s  ditch  at  Echo,  Oreg.,  in  1905. 


AugU8t  18 W.  r.  Sawyer 

August  19 do 

August  30 ■  Sttwye 

September 8... I  F.  C.  I 

September  23..  I do 

September  25. .' do 

October  4 '.....do 

October7 ' do 

October  9 | do 

October  12 1 do 

Octol)er  17 do 

October  21 1 do 

October  23 ' do 

Octo»»er26 1 do 

Octobers© ' do 

Noveml)er  2  . . . ' do 

November  7  ...  I do 


Hydrographcr. 

Area  of 
8«;tion. 

Me^n 
velocity. 

Sawyer 

Square 
fret. 

7.4 

fi.58 

2.43 

3.25 

8.98 

8.64 

4.13 

5.00 

5.45 

5.33 

5.72 

4.73 

4.28 

4.94 

5.40 

4.57 

4.(iO 

Feet  per 
second. 

0.73 

.76 

r  and  Dillard 

.20 

Millard 

.39 

.38 

.37 

.32 

.33 

.35 

.85 

.37 

.32 

.31 

.34 

.34 

.32 

.31 

Gage 
height. 


charge. 


Feet. 

Second- 
feet. 

2.07 

5w41 

1-84 

4.99 

1.22 

.48 

1.50 

1.36 

2.20 

3.41 

2.19 

3.18 

1.64 

1-32 

1.75 

L« 

1.82 

1.93 

2.80 

4.56 

1.91 

2L11 

1.72 

1.S2 

1.65 

1.34 

L77 

1.68 

1. 81 

L86 

1.72 

1.47 

1.70 

u« 

ALLEN  DITCH  AT  ECHO,  OREO. 

This  ditch  diverts  water  from  the  left  bank  of  Umatilla  River  1  mile  above  Elcho. 
During  the  latter  portion  of  1905  a  i>ortion  of  the  water  was  wasted  into  the  Pioneer 
ditch  and  some  into  the  river. 

Measurements  were  made  one-eighth  mile  below  the  head  gate. 

Discharge  measurements  of  Allen  ditch  at  Echo,  Oreg.,  in  1905. 


Date. 


Hydrographer 


W.  C.  Sawyer 

Sawyer  and  Dillard. 

F.  C.  Dillard 

....do 


August  19  . . . 
August  29  . .. 
8epteml>er  8. 
8epteml)er  16 

September  19 do 

Sepieral)er23.  .1 do 

Septeml)er  2.5 .  .' do 

Septeml)er  30. .    Sawyer  and  Dillard 

Octol)er4 '  F.  C.  Dillard 

Octol>er  7 ' do 

October  9 ' do 

Octol)er  12 ' do 

Octol)er  17 1 do 

October  21 1 do 


Area  of 
section. 

Mean 
velocity. 

«^r. 

Feet  per 
second. 

10.73 

0.65 

14.80 

.58 

14.84 

.76 

5.52 

.57 

4.97 

.62 

12.66 

1.34 

13.30 

1.29 

15.71 

1.47 

15.30 

1.42 

11.96 

1.05 

11.81 

1.0 

11.76 

1.02 

11.05 

1.04 

11.65 

1.04 

Gage 
height. 


Feet. 


0.42 
.41 
.99 
1.0 
1.07 
1.01 
.69 
.68 
.67 
.65 
.65 


Dis- 
charge. 


Second- 
feet. 

6.97 

8.57 

11.21 

a  14 

3.07 

16.  S8 

17.30 

2xn 

21.64 
12.5a 
11.85 
11.97 
11.51 
12.11 
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Discharge  measurements  of  Allen  ditch  at  Echo,  Oreg.,  in  1906 — Continued. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

October  24 

F.  C.  Dillard 

Square 

11.57 
16.21 
15.88 
16.04 
15.88 
15.54 
15.92 
15.93 
17.06 
15.44 
25.90 
13.12 
15.89 

Feet  per 
second. 

I.a5 

.74 

.75 

.76 

.74 

.73 

.75 

.75 

'   .68 

.79 

.30 

.26 

.97 

Feet. 
0.63 
1.  17 
1. 15 
1.14 
1.16 
1.15 
1.17 
1.16 
1.29 
1.12 
.92 
.92 
1.21 

Second- 
feet. 

12. 17 

October  27 

do 

12.08 

Octol)er31 

do...                              .             

11.94 

Noveml)er  3  . . . 

do • 

12.14 

November  8  . . . 

do 

11.70 

Novemlwr  11.. 

do 

11.52 

November  14  . . 

.do 

11.97 

November  17  . . 

do 

11.89 

November  21  . . 

do 

11.. 55 

November  24 . . 

do 

12.17 

Decembers 

do .... 

7.76 

do 

3.44 

December  21... 

do 

15.40 

Discharge  measurements  of  Allen  ditch  voasteway  at  EcKo^  Oreg.,  in  1905. 


Date 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

September  23. . 

F.  C.  Dillard 

1.23 
2.74 
2.64 
2.54 
2.35 
2.86 
2.66 
2.58 
2.65 
1.80 
1.78 
1.79 
2.41 
4.86 
5.21 

Feet  per 
second. 

0.10 

1.18 

1.13 

.94 

.97 

1.03 

.94 

.90 

.91 

.18 

.12 

.21 

.48 

2.23 

1.71 

Feet. 

Second- 
feet. 

0.12 

Septemter30.. 

Sawyer  and  Dillard 

3.24 

October  5 

F.  C.  Dillard 

• 

2.98 

October  7 

do 

2.40 

Octol)er9 

do 



2.28 

October  12  . . 

..do.            ...                               

2,94 

October  18 

.    ..do 

0.48 
.48 
.47 
.25 
.25 
.36 

2.53 

Octol)er21 

do 

2.31 

October  24 

do 

2.42 

October  26 

do 

.32 

Octol)er  31 . . .  . 

...do                 .                       

.22 

Noveml)er  2  . . . 

do 

.37 

Decemlier  13.. . 

do 

1.17 

December  21... 

do 

.81 
.80 

10.08 

December  27... 

do 

8.89 

HIKKLE  DITCH  AT  ECHO,  OREO. 

Thi.s  ditch  diverts  water  from  the  left  bank  of  Umatilla  River  1  mile  above  Echo.  The 
ditch  was  dry  during  August,  September,  and  most  of  October.  Measurements  were 
made  at  a  wagon  bridge  just  below  the  waste  gate.  The  waste  is  so  arranged  that  wat*»r 
may  be  turned  into  the  Allen  ditx-h  or  the  Allen  ditch  waste  way. 
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Discharge  ineosurenienU  of  H inkle  ditch  at  Kcho,  Oreg.,  in  J90o. 


Date. 


Hydrngraphcr. 


F.  C.  Dillanl. 
....do 


Ortobor27. 
Octol)or31. 

NovemlxT  2. do. 

NovonilxT  8. .  .1 do. 


NovemlK>r  10. . 

do 

NovpmlHT  14 . . 

do 

NovemlKT  1ft. . 

do 

Novonilx^r2l. . 

do 

Novcinl>er23. . 

do 

Novi'mhxir  30. . 

do 

I)<KnnlMT  5 

do 

rK'wmU»r27... 

do 

A  rea  of 
section. 

Mean     1 
velocity. 

Feet  per 
second.  | 

Gafc 
height. 

Feet. 

chargp. 

Square 
feet. 

Second- 
fert. 

7.27 

0.81  j 

i.3r. 

5-S6 

7.97 

.79  1 

1.39 

6.29 

9.37 

.71  1 

1.39 

r..f» 

8.24 

.fiO 

1.33 

.s.ri 

10.13 

.76  j 

1.50 

7.70 

11.69 

.83 

1.52 

9.6.5 

10.83 

.74 

1.52 

8-00 

13.09 

1.00  , 

1.74 

13. 7S 

13.91 

.95  1 

1.74 

13.24 

13.57 

.93 

1.76 

12.69 

11.73 

.97 

1.60 

11.40 

13.28 

.97 

1.71 

12.  S7 

PIOKEEB  DITCH  AT  ECHO,  O&SO. 

This  ditch  diverts  wat^r  from  the  left  bank  of  Umatilla  River  west  of  the  city  of  E>ho. 
All  of  the  water  during  the  latter  part  of  September,  October,  and  Novemlx»r  was  waste  from 
the  Allen  ditch.  During  December  a  small  portion  of  the  water  came  directly  from  the 
river.  Measurements  were  made  from  the  wagon  bridge  just  below  the  Allen  dit<'h  wa^te- 
way. 

Discharge  meamiremenls  of  Pioneer  ditch  at  Echo,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Si^ptpmlwr23. . 
Sf'pUMnlK'r  25.. 
Septonib'r:«).. 
OctolwT  5 

K.  r.  Dillanl.                           

,     .do 

SawyPT  ftinl  nilhinl 

F.  C   Pillard                                           

OetolM^r  7 

do 

OftolH-rP 

«lo 

OctnlMT  12... .,  ...  ..do. 

Octohor  IS do. 

OctolM'r2L do. 

Oet(>]KT24 do. 

Oft  111  HT  26 ...do. 

C>ftobcr31.,... do. 

NoVi'iiilMT  2  ..... .  ..do. 

Novt'inlMT  S.  .  J do. 

NovfinlMT  K) do. 

Novrmlwr  14  .  .; do. 

Novritilwr  16 . 


..do 
..do 


Nov*'miH'r21 
NoviTiihiT  Xi .  .r  . .  ..d' 

Dict'mlxT  l:i..    t|. 

I>f("<'tirl>*T  21..        .    .d 
l)<Trnib,T27..  .!.....« I 


Area  of 
section. 

Mean 
velocity. 

helSt. 

cliArge. 

Feet  per 
second. 

Feet. 

Seeomd- 
feei. 

6  30 

0.66 

CM 

4.14 

2. 52 

.52 

.51 

1.31 

6,02 

.94 

1.09 

6.23 

6.16 

.84 

.95 

5.30 

5.05 

.69 

.84 

3.» 

5.78 

.74 

.91 

4.25 

7.85 

,84 

1.09 

6.0 

8.73 

.80 

1.18 

7.7^ 

9.26 

.84 

1.23 

7  74 

9.47 

.81 

1.26 

7-C4 

3.92 

.67 

.70 

2.  a 

4.32 

.61 

.76 

2.G 

3.10 

.52 

.60 

l.fil 

10.31 

.81 

1.32 

8.34 

10.28 

.83 

1.36 

8.52 

11.40 

.85 

1.48 

9.C3 

9.71 

.80 

1.34 

7.78 

10.80 

.85 

1.43 

SwCS 

10.66 

.86 

1.43 

9-13 

12.55 

1.03 

1.58 

12.96 

4.42 

.58 

I* 

2.54 

3.39 

.50 

.73 

1.71 
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MAXWELL  DITCH  AT  ECHO,  OREO. 

This  ditch  diverts  water  from  the  left  hank  of  Umatilla  River  2  miles  lx?low  Echo.  Meas- 
urements were  made  1,000  feet  lx«low  the  head  gate.  At  a  point  1  mile  l)elow  the  head  the 
water  is  carried  under  the  river  in  a  siphon  and  the  surplus  waited  into  the  river. 

Discharge  measurements  of  Maxwell  ditch  at  Echo,  Oreg.,  in  1005. 


Date. 


Hydrographer. 


Sawyer  and  Dillard. 


Augusts.. 

August  30 j  F.C.  Dillard. 

Septembers..  .1 do , 


September  16. 
Septemlx'f  19. 
September  25. 


.do. 
.do. 
.do. 


Septemlx?r30..    Sawyer  and  Dillard., 
Octol)er5 F.  C.  Dillard 


.do. 
.do 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Octol)er7... 
Octol>er  9. . . 
Octol)er  12. . 
October  18. . 
Octoljer21.. 
Oetol)er24.. 
OctolxT  26. . 
October  31.. 

November  2 do. 

NovemlxjrS. do. 

Novemlwr  10. .] do. 

November  14 do . 

November  16.  .j, do. 

Noveml>er21 . .' do. 

Noveml)er23.  .1 do. 

Deceml>er  13...  | do, 

..do. 

..do. 


December  21. 
Deceml)er  27- 


Arcaof       Mean 
section,     velocity. 


Squar 
feet. 


Gage 
height. 


I  Mi  I 

,.68  I 

.00 

02  I 

81  ! 

22 
70 
02 
72 
34 
32 
■8 
92 
73 
16 
02 
93 
00 
40 
33 
34 
07 
13 
72 
09 
97 


Feet  per  j 
second.  | 

0.68  I 

.39  ' 

.91  I 

.96 

.80  I 

.92 

1.48  I 

1.70 

1.48 

1.51 

1.5 

1.43 

1.45 

1.44 

1.45 

1.28 

1.25 

1.18 

1.20 

1.21 

1.24 

1.16 

1.12 

.83 

.67 

.57 


Feet. 


0.52  ; 
.47 
.52 
1.02  I 
1.24  I 
1.00  I 
.98 
.95  j 
.89  I 
.88 
.88 
.85 
.75 
.75 
.69 
.69 

.m 

.(iS 
.66 
.64 
.44 
.45 
.33 


Dis- 
charge. 

Second- 
feet. 

1.61 

.49 

.99 

2.89 

2.25 

2.96 

9.90 

13.65 

9.92 

9.61 

9.46 

8.25 

8.62 

8.25 

7.48 

6. 28 

6.19 

5.92 

5.30 

5.23 

5.38 

4.72 

4.64 

2.26 

1.39 

1.13 


Discharge  measurements  of  Maxwell  ditch  wasteway  at  Echo,  Oreg.,  in  1905. 


Dat^. 


Hydrographer. 


Octol>er5 1  F.C.  Dillard. 

October  10 do 

Octol)er  13 do... 

October  18 ' do 

Octol)er21 ' do 

October  24 1 do 

October  26 ' do 

October  31 do 

November  2 do 


Dis- 
charge. 

Second- 
fert. 


1.02 
1.  II 
1.21 
1.14 
1.28 
1.30 
1.40 
2.29 
2.07 
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HEKMI8T0H  DITCH  KEAR  HERMI8T0K,  OREG. 

This  ditch  diverts  water  from  the  right  bank  of  Umatilla  River,  5  miles  below  Fosters, 
On»g.     Measurements  were  made  just  below  the  head-gate  and  below  the  second  waste  gate. 

Discharge  measurements  of  Hermislon  ditch  below  head-gate  near  Herrniston,  Oreg.^  in  lOOo. 


Date 


August  9 

September  15. . 
Septeinl>er22.. 
September  27. . 
Septeml)er  30. . 

Octof^r  3 

October  6 

Ottol)er  11 

October  14 ' do. 

October  20 do. 

Oclol>er25 1 do. 

Octo»»er28 \ do. 

Novpml>er  1 do. 

..do. 

..do. 


Hydrographer. 


Area  of 
section. 


W.  C.  Sawyer. 

F.  C.  Dillard 

....do 

....do 

Sawyer  and  Dillard. 

F.  C.  Dillard 

....do 

....do 


Noveinl»er  3. 
NovcmlM»r  y . 

Novcnil>er  15.  .i do 

Novcinl  er  18.  .1 do 

Novcinl)er  22.  .i do 

Noveml»er  25. .' do 

Decern l)cr  0 , do 

DccemU^r  14. do 


Square 
feel. 

6.53 
19.15 

8.80 
11.31 
13.02 
13.:J5 
13.1 
13.99 
13.28 
13.86 
13.22 
12.05 
13.09 
14.31 
13.  a5 
14.00 
13.94 
13.83 
14.33 
14.02 
13.82 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

a6 

1.24 

.81 

0.21 

.79 

.39 

.86 

.48 

.88 

.49 

'.85 

.49 

.84 

.50 

.82 

.54 

.89 

.50 

.93 

.48 

.9 

.47 

.8 

.47 

.78 

.53 

.TV 

.52 

*       .81 

.55 

.8 

.54 

.77 

.54 

.77 

.56 

.81 

.77 

Dis- 
charge. 

Second- 
feet. 

3.92 

23.83 

7.30 

8-» 

11.14 

11.77 

11.18 

U.S) 

10.90 

12,28 

12.18 

11.38 

11.16 

11.10 

10.93 

11.30 

11.16 

10.63 

10.99 

11.31 

10.60 


Discluirge  measurements  of  Hermxston  ditch  below  second  wasteway  near  Hermistoiiy  Oreg.^  in 

1905. 


Date. 


Hydrographer. 


August  9 W.C.Sawyer 

September  22 . .    F.  C.  Dillard 

September  27 . . ' do 

Septcml^rJO..    Sawyer  and  Dillard. 

October  3 1  F.  C.  Dillard 

Octol)er  6 ' do 

October  11 1 do 

Octolwr  14 ' do 

Octolwr  20 do 


Octolx;r  25.. . 
Octolwr  28. . . 
November  1. 
November  3. 


.do. 
.do. 
.do. 
.do. 


Area  of 
section. 


Mean 
velocity.  I 


Sqiuire 
feet. 

4.25 

4.74 

3.15 

4.22 

4.75 

5.50 

3.76 

2.93 

5.78 

5.09 

5.31 

4.73 

2.60 


Feet  per  ' 
second. 

0.62  I 

1.30  I 

1.12 

1.31 

1.34 

1.48 

1.09 

1.01 

1.50 

1.48 

1.44 

1.21 


1.12  , 

.» 

1.31  1 

.45 

1.34 

.50 

1.48 

.65 

1.09 

.35 

1.01 

.28 

1.50, 

.70 

.«! 

.70 

Gaee 
height. 


Feet. 

0.45 

.45 
.50 
.65 
.35 
.28 
.70 
.70 
.62 
.50 
.20 


Dis- 
charge. 

Second- 
feet. 

2.73 

6.17 

3.54 

5.55 

6. 38 

8.17 

4.10 

2.96 

8.69 

8.42 

7.66 

5.73 

2. 58 
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BEITLE  DITCH  KEAR  HEEMISTON,  OREO. 

This  ditch  is  now  owned  by  D.  C  Brownell,  and  diverts  water  from  the  right  bank  of 
Umatilla  River  west  of  Herraiston.     Measurements  were  made  just  below  the  waste  gate. 

Discharge  measurements  of  Beitle  ditch  near  Hermislon,  Oreg.,  in  1905. 


Date. 


Hydrographer. 


August  9 

September  15 

October  3 

October  11 do 

October  14 i do 

Octol)er20 1 do 

October  25 | do 


F.  C.  Dillard. 
....do 


Area  of 
section. 


Square 
feet. 

1.87 

1.76 

1.04 

1.35 

1.39 

2.03 

.74 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

0.52 
.61 

0.71 

.163 

.50 

.40 

.63 

.45 

.64 

.69 

.81 

.95 

.46 

Dis- 
charge. 

Second- 
feet. 

0.96 

1.08 

.17 

.54 

.62 

1.40 

.07 


OREOOH  LAKD  AKS  WATER  OOKPAHY'S  DITCH  AT  XFIIATILLA,  OREO. 

This  ditch  diverts  water  from  the  left  bank  of  Umatilla  River  2  miles  above  Umatilla. 
Measurements  were  made  opposite  the  river  gaging  station  below  the  upper  flume  and 
waste  gate,  one-fourth  mile  below  the  diversion  point.  The  gage  was  read  every  other  day 
by  B.  V.  Pompella  and  Clyde  E.  Niles. 

Discharge  measurements  of  Oregon  Land  and  Water  Company's  ditch  at  Umatilla ^  Oreg.,  in 

1905. 


Date. 


February  28... 

March  27 

April  10 

May  12L 

July  19 

September  15 . . 
September  26-. 

October  25 

November  4 . . . 
November  9. .. 


Hydrographer. 


J.  H.  Lewis.... 

do 

do 

W.  C.  Sawyer. . 

....do 

F.  C.  Dillard. . . 
W.  C.  Sawyer. . 

R.  8.  HaU 

F.  C.  Dillard. . . 
do 


Area  of 
section. 

Mean 
velocity. 

Square 
feet. 

Feet  per 
second. 

15.8 

1.74 

14.6 

1.56 

16.1 

1.84 

17.6 

2.05 

12.4 

1.47 

12.5 

1.28 

10.6 

1.19 

10.3 

.96 

9.2 

1.09 

Gage 
height. 


Feet. 
2.00 
1.87 
2.00 
2.13 
1.83 
1.83 
1.65 
.75 
1.53 
1.54 


Dis- 
charge. 

Second- 
feet. 

27.5 

22.9 

29.6 

36.1 

18.2 

16.0 

12.7 

0.0 

9.8 

9.4 
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Daily  gage  height,  in  feet  of  Oregon  iMnd  and  Wattr  Company^s  ditch  at  UmaiiUa,  Oreg.,  for 

1905. 


Day. 

Mar. 

1.95 
1.9 
1.95 
1.95 

.\pr. 

May. 

June. 

July.   ' 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2 

1.8 

1.8 

1.8 
1.8 

2.0 

2.0 
2.0 
2.0 
2.15 

2. 15 

1 
2.4     1 

1.73 

1.7 

1.7 

1.72 

1.72 

1.72 

1.67 

1.75 

1.73 

1.71 

1.7 

1.7 

1.7 

1.7 

1.7 

1.71 

1.68 

1.S3 

3 

4 

2.15 

2.4 

1.73 

1.71 

1.53 

5 

6 

2.15 

2.2     : 

1.75 

1.55 

1.53 

7 

8 

2.15 

2.0 

1.75 

1-57 

1.53 

9 

2.4 

1.95! 

1.  a 

1.57 

10 

2.0 

2.0 

2.15 

1.67 

11 

2.4    1 

1.9 

1.77 

1.08 

12 

2.0 

2.0 

2.15 

1.67 

13 

2.25 



1.9 

1.77 
1.9 

1.8X 

1.43 

U 

2.0 

2.0 

1.9    1 

1.67 

15 

2.1 

1.85 

16 

1.85 

2.0 

2.15 

17 

2.4 

1.85 


18 

1.85 

2.0 

1.8 

19 

2.4    1 

..«j 

1.86 


1 

20 

1.85 

1.95 

2.05 

21 

2.4 

1.83 

1.68 

22 

1.85 

2.1 

2.05 



'23 

2.4 

1.82 

1.65 

24 

1.9 

2.1 

2.4 

25 

- 

1.8 

1.67 

26. 

1.9 

1.87 

1.9 

1.9 

1.85 

2.1 

2.2 

27 

2.35 

1.79 

1 

1.68 

28 

2.1 

2.3 

29 

2.4 

1.81 

1.68 

30 

2.1 

2.4 

31 

1.8 

1.53 

o  Dry  October  14-30. 

Station  rating  table  for  Oregon  Land  and  Water  Company's  ditch  at  UmcUillay  Oreg.,  from 

January  1  to  December  31,  1906. 


Gage 
height. 

Discharge. 

hei^t. 

Feet. 
1.20 

Discharge. 

Second-feet. 
3.2 

Gage 
height. 

Feel. 
I        1.70 

Discharge. 

Second-feet. 
14.5 

Gag* 
height. 

Dischargf. 

Feet. 
0.75 

Second-feet.^ 

0.0    1 

Feei.      Second-feet, 
2.»                41.0 

.80 

.1 

1.30 

4.5 

1.80 

18.5 

2.80 

50.0 

.90 

.5     1 

1.40 

6.3 

1.90 

23.1 

2.10 

60.0 

1.00 

1.2 

1.50 

8.5 

2.00 

28.2 

2.to     1            73.0 

1.10 

2.1 

l.GO 

11.1 

1        2.10 

34.0 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  00  ten  discharge  meas- 
urements made  during  1905.    It  is  well  defined  between  ga^e  heights  1.65  feet  aild  2.1  feet. 
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Estimated  monthly  discharge  of  Oregon  Land  and  Water  Company's  ditch  at  UmatUla,  Oreg., 

for  1905. 


Month. 


March 

April 

May 

Jiine 

July 

August 

Septcraljer. 

Octol>er 

November. 


The  period . 


Discharge  in  second-feet 
Maximum.    Minimum, 


28.2 
34.0 
GO.O 
60.0 
(iO.O 
17.1 
23.1 
14.9 
13.4 


19.6 
18.5 
18.5 
34.0 
18.1 
13.4 
12.7 
0 
9.2 


Mean. 

23.8 
27.5 
30.9 
52.2 
26.8 
15.0 
16.6 
4.88 
10.8 


Total  in 
acre-feet. 


1,463 
1,636 
2,209 
3,106 
1.648 
922 


301 
300 


12,630 


Note.— Mean  for  actual  number  of  days  recorded  taken  as  the  mean  for  the  entlr«  month. 

BROWKXLL  DITOE  AT  UXATILLA,  OREO. 

This  ditch  diverts  water  from  the  right  bank  of  Umatilla  River  IJ  miles  above  Umatilla, 
Oreg.,  and  a  few  hundred  feet  below  the  river-gaging  station.  Measurements  were  made 
below  the  Oregon  Railroad  and  Navigation  Company's  sidetrack. 


Date. 


Discharge  measurements  of  BroumeU  ditch  at  Umatilla,  Oreg.,  in  1905 

(Jul 
heigl 


May  12. 

September  26. 


.  C.  Sawyer. 

.do. 

Octol>er25 1  U.S.Hall 

October28 1  F.  C.  Dillard.... 

November  1 . . . ' do 

November  3 do 

Novemljer9 do 

November  IS  ..j do 

November  18.. do 

November  22 do 

Noveml)er  25 do 

Deceml)er6....    R.  S.  Hall 

December  14...'  F.  C.  Dillard 

December  20...    Dillard  and  Hall. 


Area  of 
section. 


Square 
feet. 

7.50 

3.80 

3.28 

2.95 

2.79 

2.77 

3.06 

3.06 

3.06 

3.09 

3.08 

a28 

3,28 

3.47 


Mean 
velocity. 


Feet  per 
second. 

0.73 

1.03 

.65 

.58 

.50 

.51 

.64 

.a-i 

.65 
.63 
.64 
.82 
.68 
.74 


(Juge 
Jight. 


Feet. 


1.17 
1.05 
1.05 
1.02 
1.00 
1.09 
1.09 
1.09 
1.09 
1.09 
Ml 
1.12 
1.14 


Dis- 
charge. 

Second- 
feet. 

5.50 

3.90 

2.13 

1.72 

1.41 

1.41 

1.95 

1.98 

1.98 

1.96 

1.98 

2.70 

2.23 

2. 58 


BOWMAN  DITCH  AT  UMATILLA,  OREO. 

This  ditch  diverts  water  from  the  right  bank  of  Umatilla  River  one-half  mile  above 
Umatilla.  December  20,  1905,  a  discharge  measurement  made  by  Dillard  and  Hall  gave 
a  discharge  of  0.33  second-foot. 

SPRINGS  IN   UMATILL.V    KIVKR   VALl^EY. 

The  following  discharge  measurements  were  made  in  1905,  by  F.  C.  Dillard,  of  springs 
in  Umatilla  River  Valley: 

Gillette  Springs  outlet,  near  Echo,  Oreg.,  Octolx'r  2,  1.95  second-feet. 

Cold  Springs,  near  Hermiston,  Oreg.,  September  27,  1.65  second-feet;  Octol^r  6,1.50 
second-feet. 

IRR  178—06 14 
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WILLOW  CREEK  DRAINAGE  BASIN. 

I>KSCRll»TION  OF  BASIN. 

Willow  Creek  rises  on  the  northern  slope-s  of  the  western  spur  of  the  Blue  Mountains  and 
flows  northwestward,  entering  Columbia  River  at  Willows,  Oreg. 

WILLOW  CREEK  NEAR  ARLINGTON,  OREG. 

This  station  was  established  December  17,  1904.  It  is  located  at  the  wagon  bridge  at 
Rhea  Siding,  9  miles  from  Arlington,  Oreg.  The  station  is  maintained  as  a  flood  staticm 
and  miscellaneous  measurements  only  are  made  during  the  summer  season. 

The  channel  is  cur\'ed,  but  in  high  water  is  fairly  straight  for  100  feet.  Both  banks  air 
high  and  clean  and  overflow  but  rarely.  The  bed  of  the  stream  is  composed  of  rocks  and 
gravel  and  is  free  from  vegetation  and  permanent.     There  is  but  one  channel. 

Discharge  measurements  are  made  from  the  bridge  or  by  Wading. 

A  vertical-stafl"  gage  is  fastened  to  a  bent  of  the  bridge.  During  1905  the  gage  was  read 
once  each  day  by  C.  H.  Curtis. 

Discharge  measurements  of  Willow  Creek  near  Arlingt4)n,  Oreg.,  in  1906. 


Date. 


March  16 

March  26 

April  9 

May  31 

May  31 

May  31 

August  17 

October  24... 
December  19. 


Hydrographer. 


vi;i^*K      Area  of  !     Mean  dage 

wiain-i  gpp^ion    '  velocity,     hei^it. 


W.  C.  Sawyer 

J.  II.  Lewis 

do 

W.  C.  Sawyer 

do 

do 

do 

Sawyer  and  Hall. 
Hall  and  Dillard. 


Feet. 

Square 

Feet  per 
second. 

Feet. 

12 

8 

2.21 

3.38 

27 

25 

2.26 

3.77 

24 

28 

2.46 

3.85 

14 

56 

2.82 

4.40 

18 

63 

2.*98 

4.50 

14 

46 

2.19 

4.18 

5 

1.5 

.85 

aoo 

4 

2.3 

1.59 

an 

' 

6.5 

1.79 

3.29 

Dis- 
charge. 

Second- 
feet. 

17.6 

56 

69 

157 

187 

112 

1.3 

a7 

11.6 


Note.— These  measurements  were  made  at  different  sections. 


Daily  gage  height,  in  feet,  of  Willotv  Creek  mar  Arlington,  Oreg.,  for  1905. 


Day. 
1 

Mar. 

3.7 
3.7 
3.7 
3.0 
3.0 
3.0 
3.0 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.  0 
3.  ( . 

Apr. 

3.8 

4.0 

4.1 

4.1 

4.0 

3.95 

3.9 

3.9 

3.85 

3.85 

3.85 

3.8 

.3.5 

3.45 

3  45 

:i4 

May. 

2.9 

2.8 
2.8 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.5 
3.5 
3.3 

June. 

3.75 

3.75 

3.7 

3.7 

3.7 

3.7 

3.55 

3.45 

3.45 

3.45 

3.4 

3.4 

3.4 

.3.3 

3.2 

3.2 

July. 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.8 

.8 

2.8 

3.0 

2.95 

2.9 

2.9 

2.9 

2.9 

2.9 

Aug. 

3.0 
3.0 
2.8 
2.8 
2.8 
2.9 
3.0 
3.0 
3.0 
3.0 

i: 

2.8 
3.0 
3.0 
3.0 

'        Day. 
17 

Mar. 

3.7 
3.7 
3.7 
3.8 
3.8 
3.8 
3.8 
3.9 
4.0 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 

Apr. 

3.4 

3.5 

3.4 

3.35 

3.35 

3.3 

3.1 

3.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.9 

May. 

3.25 

3.25 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.3 

3.3 

3.3 

3.3 

3w3 

3.3 

4.33 

June. 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.9 

2.8 

5.4 

4-9 

3.6 

3.45 

3.3 

3,0 

July. 

2.9 
2.9 
2.8 
2.8 
2-8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.9 
2.9 
3.0 

Aug. 

3.0 

2 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29.    . 

ao 

3 

ai 

4 

ai 

6      

0 

7 

8 

9 

10 

11           

12 

13 

14.. 

30 

15 

31 

16 
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Stafion  rating  table  for  Willow  Creek  near  Arlington,  Oreg.,  from  March  1  to  August  20,  J906. 


height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Feet. 

Feet. 

Second-feet. 

Second-feet. 

2.80 

0.2 

3.ri0 

28 

4.20 

120 

4.90 

299 

2.90 

.G 

3.(i0 

38 

4.30 

139 

5.00 

333 

3.00 

1.3 

3.70 

48 

4-.  40 

160 

1        5.10 

300 

3.10 

3.8 

3.80 

GO 

4.50 

183 

5.20 

406 

3.20 

7 

3.90 

73 

4.60 

209 

5.30 

445 

3.30 

13 

4.00 

87 

4.70 

237 

5,40 

488 

3.40 

20 

4.10 

103 

1 

4.80 

267 

. 

The  above  tabic  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eight  discharge  nicas- 
un»nients  made  during  1905.  It  is  well  defined  Ixitwccn  gage  heights  3  feet  and  4.5  feet.  The  table  has 
been  extended  beyoncT these  limits. 

Estimated  monthly  discharge  of  Willow  Creek  near  Arlington,  Greg.,  for  19(f5. 


Month. 


March 

April 

May 

Juno 

July 

August  1-20. 


The  period. 


Discharge  in  sccond-fwt. 


Maximum.    Minimum, 


87 
103 
145 
488 
1.3 

as 


Mean. 

50.0 
38.1 
12.3 
45.5 
.67 
1.24 


Total  in 
acre-fe<.'t. 


3,074 

2,267 

756 

2,707 

41 

49 


8,894 


JOHN  DAY  RIVER  DRAINAGP:  BASIN. 
I)K.SC'UI1»T10N    OF  BASIN. 

John  Day  River  enters  Columbia  River  from  the  south.  For  about  90  miles  above  its 
mouth  the  river  flows  in  a  northerly  direction  through  a  rolling  country  partly  desert  and 
partly  cultivated  and  comprising,  approximately,  2,000  square  miles.  This  portion  of  the 
river  receives  a  number  of  small  tributaries,  but  only  one  of  importance — Rock  Creek — 
wliich  joins  the  river  a  mile  above  the  gaging  station  at  McDonald.  The  river  channel  is 
for  the  most  part  several  hundred  feet  below  the  level  of  the  surrounding  country,  and  as 
the  river  bottom  is  narrow  very  little  water  is  used  for  irrigation. 

In  the  upper  section  the  river  flows  in  a  westerly  direction  and  is  joined  by  three  important 
tributaries — North,  Middle,  and  South  forks.  The  first  two  flow  in  a  westerly  direction 
also,  but  the  latter  comes  from  the  south.  This  upper  portion  of  the  river  drains  a  country 
much  of  which  is  from  4,0(X)  to  10,000  feet  in  elevation  and  which  includes  the  western 
slopes  of  the  Blue  Mountains.     The  higher  portions  are  still  well  timbered. 

JOHN  DAY  RIVER  AT  M'DONALD,  OREG. 

This  station  was  established  November  14,  1904,  by  W.  C.  Sawyer.  It  is  located  at  the 
ferry  at  McDonald,  16  miles  above  the  mouth  of  the  river  and  18  miles  southwest  of  Arlington, 
Oreg. 

The  channel  is  straight  for  one-half  mile  above  and  below  the  cable.  The  current  is  swift. 
Both  banks  are  high,  free  from  vegetation,  and  do  not  overflow.  The  bed  of  the  stream  is 
composed  of  clean  sand  and  gravel  and  Ls  slightly  shifting.  There  is  but  one  channel  at  a!I 
stages. 
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DLsc'hargi*  ineuHurcineiits  art^  made  by  means  of  a  car  suspended  from  the  fern*  calile. 
The  ear  is  provided  with  stetU  blocks  and  lever  for  passing  the  ferry  traveler.  Tlie  initial 
point  for  soundings  is  the  fa<'e  of  the  support  on  the  right  bank. 

An  inclined  staflf  gage  in  two  sections  is  fastened  to  old  bridge  timbers  183  feet  up8tn>&m 
from  the  ferry  cable.  The  lower  section  reads  from  1  to  2  feet;  the  upper  section  reads  from 
2  to  11  feet.  During  1905  the  gage  was  read  once  each  day  by  William  Murray.  The 
bench  mark  is  the  top  of  the  comer  stone  under  the  southeast  comer  of  a  barn  near  the  gage: 
elevation,  15.32  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  heights  and  discharge  dat«,  is  contained  in  Waier- 
Supply  Paper  No.  135,  United  States  Geological  Survey,  page  268. 

Discharge  tneasurenients  of  John  Day  River  at  McDonald^  Oreg.y  in  J 905. 


Date. 


February  24. 

March  17 

March  25 

Aprils 

May  10 

May  11 

June  I 

August  16  a.. 
August  17  a.. 
Octol)er23... 
OctolxT  24. . . 


ITydrographer. 


W.C.  Sawyer.... 

do 

J.  II.  Ix^wls 

do 

W.C.Sawyer 

do 

do 

do 

do 

Sawyer  and- 1 1  all. 
W.C.  Sawyer 


^Vidth. 

Area  of 
section. 

Mp^n 
velocity. 

Gage 
hcigtit. 

chAr|?p. 

Fret. 

xr 

Feet  per 
second. 

Feet. 

Second- 
feet. 

278 

953 

2.07 

3-20 

1,970 

285 

1,007 

2.48 

3.66 

2.653 

300 

1,214 

2.89 

4.10 

3.504 

304 

1,252 

3.05 

4.28 

3.m 

308 

1,393 

3.50 

4.70 

5.«36 

310 

1,368 

3.&I 

4.68 

4.S50 

277 

1,047 

2.27 

3.58 

2,484 

50 

50 

2.14 

1.25 

107 

58 

48 

2.29 

1.25 

109 

258 

578 

.GO 

1.75 

MO 

258 

556 

.GO 

1.73 

336 

a  Made  at  difTerent  section. 
Daily  gage  height,  infect,  of  John  Day  River  at  McDonald ,  Oreg.^for  1905. 


Day. 


8. 

9. 
10. 
11. 
12. 

i;{. 

14. 
15. 
Uk 
17. 
18. 
\9. 
20. 
21. 
22. 
23. 
24. 


Jan. 

Feb. 
2.8 

Mar. 
3.45 

Apr. 

May. 
3.9 

June. 

July. 

Aug. 

Sept. 
1.2 

Oct. 

Nov. 
1.85 

1>CC. 

2.5 

3.8 

3.55 

2.5 

1.35 

1.5 

1.9 

2.85 

2.7 

3.5 

3.75 

4.05 

3.55 

2.37 

1.35 

1.2 

1.52 

1.8 

l-^5 

2.5 

2.6 

3.53 

3.92 

4.0 

3.55 

2.3 

1.3 

1.2 

1.6 

1.8 

1.8 

2.3 

2.55 

3.7 

4.15 

4.2 

3.57 

2.23 

1.35 

1.2 

1.0 

1.7 

1.8 

2.3 

2. 45 

3.8 

4.1 

4.55 

3.65 

2.2 

1.4 

1.2 

1.0 

1.7 

l.S 

2.25 

2. 45 

3.8 

4.08 

4.55 

3.53 

2.1 

1.35 

1.2 

1.55 

1.7 

1.95 

2.2 

2.4 

3. 75 

4.15 

4.5 

3.45 

2.02 

1.35 

1.2 

1.G5 

1.75 

1.9 

2.0 

2.3 

3.7 

4.3 

4.45 

3.37 

2.0 

1.35 

1.2 

1.6 

1.75 

1.S5 

1.9 

2.4 

3.6 

4.35 

4.43 

3.3 

1.93 

1.35 

1.2 

1.55 

1.75 

1.8 

1.95 

2.3 

3.52 

4.45 

4.77 

3.2 

1.9 

1.3 

1.2 

1.55 

1.75 

1.8 

1.8 

2.3 

3.48 

4.4 

4.63 

3.2 

1.8 

1.3 

1.2 

1.6 

1.7 

1.75 

1.8 

2.2 

3.5 

4.2 

4.52 

3.15 

1.75 

1.3 

1.25 

1.62 

1.7 

1.65 

1.7 

2.1 

3.5 

4.02 

4.3 

3.12 

1.7 

1.25 

1.25 

1.65 

1.75 

1.6 

1.7 

1.9 

3.52 

3.92 

4.15 

3.13 

1.67 

1.25 

1.48 

1.65 

1.75 

1.7 

1.8 

1.7 

3.03 

3.8 

4.05 

3.02 

1.65 

1.25 

1.65 

1.65 

1.75 

1.65 

1.8 

1.8 

3.7 

3.7 

3.97 

2.9 

1.63 

1.2 

1.4 

1.65 

1.75 

1-6 

2.1 

1.9 

3.05 

3.75 

3.9 

2.83 

1.6 

1.2 

1.35 

1.65 

1.7 

1.7 

2.0 

2.1 

3.72 

3.75 

3.95 

2.78 

1.6 

1.2 

1.3 

1.7 

1.7 

l.^i 

2.0 

2. 25 

4.03 

3.7 

4.08 

2.75 

1.6 

1.2 

1.3 

1.7 

1.7 

1.H5 

2.5 

2.8 

4.0 

3.7 

3.97 

2.75 

1.55 

1.2 

1.3 

1.7 

1-7 

1.9 

2.4 

2.6 

3.9 

3.8 

3.85 

2.62 

1.55 

1.2 

1.3 

1.75 

1.7 

1.9 

2.5 

3.1 

4.2 

3.9.3 

3.8 

2.53 

1.5 

1.2 

1.3 

1.8 

1.8 

1.8S 

2.4 

3.3 

4.3 

3.92 

3.75 

2.45 

1.47 

1.2 

1.3 

1.75 

1.8 

1.S5 

2.6 

3.2 

4.07 

3. 88 

3.67 

2.65 

1.45 

1.2 

1.3 

1.75 

1.8 

1.85 
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Daily  gage  height,  in  feet,  of  John  Day  River  at  McDonald,  Oreg.,for  1905 — Continued. 


Date. 

Jan. 

Feb. 

3.3 
3.25 
3.37 
•3.5 

Mar. 

Apr. 

May. 

3.6 

3.5 

3.4 

.3.35 

3.43 

3.4 

4.05 

June. 

July. 

Aug. 

Sept. 

1.3 

1.35 

1.35 

1.4 

1.4 

1.5 

Oct. 

Nov. 

1.8 

1.7 

1.65 

1.6 

1.7 

1.9 

Dec. 

25 

3.5 
3.5 
3.4 
3.2 
3.3 
3.2 
.3.3 

4.0 

4.08 

4.0 

4.27 

4.1 

3.95 

3.88 

3.85 

3.9 

4.0 

4.45 

4.17 

3.98 

2.57 

2.5 

2.68 

2.6 

2.6 

2.5 

1.42 

1.4 

1.4 

1..37 

1.35 

1..3.5 

1.35 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.75 

1.75 

1.75 

1.8 

1.85 

1.9 

1.9 

1.68 

26 

1.65 

27 

1.75 

28 

1.88 

29 

30 

31 

1.9 

1.85 

1.8 

NoTF..— During  thofroMn  period  the  ice  wa.s  kept  clear  for  several  hundred  fwt  abov 
Station  rating  table  for  John  Day 


'e  and  lielow  gage 

River  at  McDonald,  Oreg.,from  November  14,  lOOJ!^,  to 
December  SI,  1905. 


Gage 
height. 

Discharge. 

Oage 
height. 

Discharge. 

Frn. 

Second-feet. 

Feet. 

Second-feet . 

1.20 

88 

2.20 

750 

1.30 

128 

2.30 

852 

1.40 

170 

2.40 

958 

1.50 

215 

2.50 

1,070 

1.60 

266 

2.60 

1,183 

1.70 

326 

2.70 

1,300 

1.80 

396 

2.80 

1,420 

1.90 

,      474 

2.90 

1,543 

2.00 

560 

3.00 

1,670 

2.10 

aw 

Gage 
height. 


Feet. 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 


Discharge. 


Second-feet. \ 

1,798  I 

1,930  I 

2,072  I 
2,219 
2,375 
2,539 

2,711  I 

2,892  ! 

.3,082  ; 


Gage 
height. 


Feet. 
4.00 
4.10 
4.20 
4.30 
4.40 
4..% 
4.60 
4.70 
4.80 


Discharge. 


Second-feet 
3,280 
3,486 
3,700 
3,922 
4,154 
4,400 
4*,a50 
4,930 
5,218 


The  above  table  is  applicable  only  for  open-channel  conditlon.s.     It  Is  based  on  11  dl.ncharge  nieAsuro- 
ments  made  during  1904-5.    It  is  well  defined  ln»tween  gage  heights  1.25  feet  and  4.75  feet. 

Estimated  monthly  discharge  of  John  Day  River  at  McDonald,  Oreg.,for  1904  and  1905. 
[Drainage  area,  8,000  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1904. 
Noveml)or  14-30 

516 
569 

2,375 

2,375 

3.922 

4,275 

5.1.30 

2,624 

1,070 

170 

295 

474 

474 

516 

5,130 

326 
295 

326 

326 

2,296 

2,711 

2.145 

1,014 

149 

88 

88 

215 

266 

266 

456 
489 

1,093 

1,181 

2.921 

3,296 

3,. 395 

l,7a5 

391 

112 

129 

318 

355 

397 

1,274 

15,380 
30,070 

67,200 

6.5,  .590 

179,rrf)0 

196. 100 

208,700 

101.500 

24,040 

6,887 

7,676 

19,550 

21,120 

24, 410 

922,400 

0.057 
.061 

0.137 
.148 
.365 
.412 
.424 
.213 
.049 
.014 
.016 
.040 
.044 
.050 

0.a36 

Deccml»er 

.070 

1905. 
January 

0.158 

February 

.154 

March 

.421 

April 

.460 

June 

July 

.489 
.05(i 

August 

.016 

September 

.018 

October 

November 

Decern  be  r 

.046 
.049 
.058 

The  year 

88 

.159 

2.10 

Note. — No  correction  made  for  ice  conditions. 
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STREAM    MEASUREMENTS    IN    1905,    PART    XIV. 


ROCK  CREEK  NEAR  ARLINGTON,  OREG. 

Rock  Creek  drains  a  high,  rolling  country  containing  very  little  timber.  This  station  was 
established  February  25,  1905.  It  is  located  at  the  highway  bridge  at  Rockville  station, 
Oreg.,  on  the  Condon  branch  of  the  Oregon  Railroad  and  Navigation'Conapany's  line,  and  b 
about  6  miles  above  the  mouth  of  Rock  Creek  and  about  20  miles  from  Arlington,  Oreg. 

The  channel  is  straight  for  75  feet  above  and  100  feet  below  the  st4ition.  The  c4irrent  is 
moderate  above  and  sluggish  below.  The  right  bank  is  high  and  clean.  Some  water  crosses 
the  road  at  the  left  bank  during  very  high  water.  The  bed  of  the  stream  is  composed  of 
sand  and  gravel  and  Is  free  from  vegetation  and  permanent.  There  is  but  one  channel  at^  all 
stages. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  wooden 
bridge.     The  initial  point  for  soundings  is  the  face  of  the  right  abutment. 

The  elevation  of  the  water  .surface  is  determined  by  measuring  down  by  means  of  a  gradu- 
ated rod.  Between  February  25  and  August  19, 1905,  gage-height  observations  were  taken 
once  each  day  by  W.  A.  Nugent.  The  bench  mark  is  the  top  of  a  projecting  beam  from 
the  upstream  side  of  the  bridge,  at  the  left  bank,  marked  with  black  paint:  elevation,  15.00 
feet  above  the  datum  of  the  gage. 

Discharge  measuremeiits  of  Rock  Creek  near  Arlington  j  Oreg.,  in  1905, 


Date. 


Ilydrographor. 


February  25. . .    W.  C.  Sawyor. 

March  18 do 

March  26a |  j.  n.  Lewis... 

Aprils ' do 

May  10 

August  17.. . 
October  24... 
Decembers.. 


\V.  ('.  Sawyer. 

do 

do 

R.  S.  Hall .... 


Width. 


Fe£l. 
45 
29 
35 
35 
30 


Area  of 
section. 

Square 
feet. 

77 

37 

74 

49 

38 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

2.61 

a  81 

1.24 

5.77 

2.10 

6:91 

1.70 
1.03 


a  15 

5.85 


5.07 
5.06 


I>i9- 
charge. 

Second- 
feet. 

201 

46 

155 

83 

39 

.0 

.3 

6.1 


a  Made  at  different  section. 


b  Estimated. 


DaUy  gage  hAghty  in  feet,  of  Rock  Creek  near  Arlington,  Oreg.,  for  1905. 


Day. 

Feb. 

Mar. 

0.2 

0.1 

0.2 

0.15 

6.15 

6.  15 

0.0 

5.95 

5.9 

5.8 

5.7 

Apr. 

May. 

5.3 
5.45 
5.4 
5.45 
5.55 
5.6 
5.6 
5.6 
5.55 
5.85 
5.83 
5  75 
5,7 
5.7 
5.6 
5.55 
5.5 
.  5.5 

June. 

July. 

Aug. 

1 .          . 

6.25 

6.25 

&65 

6.45 

6.4 

6.3 

6.15 

6.1 

ao5 

6.1 

ao5 

5.95 
5.85 
6.85 

5.8 
5.8 
5.8 
5.75 

5.8 

5.6 

.5.55 

5.4 

5.4 

5.4 

5.4 

5.35 

5.35 

5.3 

5.3 

5.25 

5.25 

5.2 

5.2 

S.l 

5.1 

5.1 

5.3 

5.2 

h.0o 

5.0 

5,05 

5.06 

5.05 

5.05 

5.1 

5-1 

5.05 

5.05 

5.05 

5.05 

5.05 

5.0 

5.0 

5.0 

5.0 

1 

.13 

3 1 

5.05 

4 

5.0 

1 

."vO 

(i 1 

5.0 

5.0 

8 ! 

5.0 

9 1   

5.0 

10 

5.0 

11 

5.0 

]■'                                                                                   1 

5,7 
5.65 

5,0 

13 

4.95 

14 

5.75 
5.7 

495 

15 

4.95 

10 

5.7 
5.65 
5.75 

4.95 

17 1 

4.96 

18 t 

6.1 
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Daily  gage  height ^  in  feet,  of  Rock  Creek  near  Arlington,  Oreg,,for  1905 — Continued. 


Day. 


Feb. 


Mar. 


19 

6.1 

20                          .                                             . 

6.1 

21 

6.1 

22 

6.  65 

23 

6.4 

24 

6.78 

25                

0.8 
6.2 
6.25 
6.15 

7.0 

26 , 

6.7 

27 

7.0 

28 

6.6 

29          

6.45 

30 

6.35 

31 

6.2 

Apr. 

May. 

June. 

5.7 

5.5 

5.15 

5.7 

5.  4.1 

5.05 

5.7 

5.4,^> 

5.05 

5.65 

5.4 

5.05 

5.7 

5.4 

5.05 

5.7 

5.45 

5.05 

5.6 

5.45 

5.05 

5.4 

5.4'i 

5.2 

5.4 

5.45 

5.5 

5.45 

5.4 

5.35 

5.4 

5.35 

5:3 

5.3 

5.35 
5.3 

5.35 

July. 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

4.05 

4.95 

4.95 

4.95 

5.0 

5.0 

5.0 


Aug. 
5.0 


Station  rating  table  for  Rock  Creek  near  Arlington,  Oreg.,from  February  25rto  August  19, 1905 


'  Discharge. 


Gage 
height. 


Discharge. 


Second-feet . 

Feet. 

Second-feet 

0 

.5.60 

28 

2 

5.70 

36 

6 

5.80 

^5 

10 

5.90 

54 

15 
21 

6.00 

64 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Feet. 

C!0 

76 

6.60 

165 

6.20 

88 

6.70 

178 

6.30 

102 

6.8U 

202 

&40 

118 

6.90 

1             228 

6.50 

136 

7.00 

\             2,56 

The  above  table  is  applicable  only  lor  open  -channel  conditions.    It  is  basnd  on  discharge  measure 
mcnts  made  during  1905.     It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Rock  Creek  near  Arlington,  Oreg.,for  1905. 


Month. 


I 
March ,.. 

Apri: 

May 

J  une 

July 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

256 

32 

93.2 

5,731 

167 

10 

57.5 

3,422 

TiO 

10 

22.7 

1,396 

45 

I 

10.2 

607 

10 

0 

.97 

60 

DESCHUTES  RIVP:R  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Deschutes  River  rises  on  the  eastern  slopes  of  the  Cascade  Mountains,  in  Klamath  County, 
Oreg.,  and  flows  northward,  entering  Columbia  River  at  Deschutes,  Oreg.  Its  principal 
tributaries  are  West  Fork,  Squaw  Creek,  and  Spring  River  from  the  west,  and  Crooked  River 
and  Willow  and  Trout  creeks  from  the  east. 
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STREAM    MEASUREMENTS    IN    1905,   PART    XIV. 


DESCHUTES  RIVER  NEAR  BEND,  OREG. 

This  station  was  established  December  22,  1904,  by  W.  C.  Sawyer.  It  is  \ocwLted  at  the 
wagon  bridge  known  as  Sizemore's  bridge,  1}  miles  south  of  Bend,  Oreg. 

Tlie  channel  Ls  straight  for  300  feet  above  and  below  the  station.  The  current  Is  swift  and 
both  banks  arc  high.  The  left  bank  is  subject  to  overflow  at  extreme  high  wat^r.  The 
bed  of  the  stream  Ls  composed  of  rock  and  gravel  and  is  free  from  vegetation  and  permanent. 
There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  a  point  marked  with  black  paint  at  the  west  end  of  the  bridge,  down- 
stream side. 

A  staff  gage  Ls  fastened  vertically  to  the  sixteenth  l)ent  of  the  bridge,  335  foet  from  the 
initial  point  for  soundings.  During  1905  the  gage  was  read  once  each  day  by  Dr.  W.  S. 
Nichol,  who  was  paid  by  the  Deschutes  Irrigation  and  Power  Company.  The  bench  mark  b 
a  copper  bolt  cemented  in  a  large  Iwwlder  near  the  edge  of  the  water,  about  100  feet  above 
the  east  end  of  the  bridge;  elevation,  5.20  feet  above  the  datum  of  the  gage. 

A  description  of  this  station,  with  gage  heights  and  discharge  data,  is  cont4iined  in  Water^ 
Supply  Paper  No.  135,  United  States  Geological  Survey,  page  269. 

Discharge  meatmrements  of  Deschutes  River  near  Bend,  Oreg.,  in  1905. 


Dale 


Hydrographer. 


Width. 


A  rea  of 
section. 


I.  Landos. 


February  7. 

March  f» do. 

April  20 1 do. 

May  21 do. 

AugUHt  10 do. 

Septomljor  22 do. 

Octol)er27 ' do. 

Noveml)er  15.  J do. 

December  7 do. 


Fret. 
375 
375 
375 
375 
375 
370 
370 
370 
370 


I    Mean 
velocity. 


Square 
feet, 

828 


797 
706 
654 
623 
634 
GOO 
507 


Feet  per 
second. 

2.54 

2.63  I 

2.57  j 

2.67  I 

2.43 

2.43  ' 

2.35  I 

2.24  ' 

2.02  I 


Gage 
heiglit. 


Feet, 
2.00 
1.95 
1.90 
1.69 
1.55 
1.46 
1.50 
1.40 
1.40 


Dis- 

chArgp. 

Serond- 
feet. 

2,100 

2,166 

2,060 

1,»{7 

1,580 

1,516 

1,«0 

1,346 

1,209 


Da'd\i  gage  height,  in  feet,  of  Deschutes  River  near  Bendf  Oreg.,  for  1905. 


Day. 


Jan.   I   F<'b.  ,  Mar. 


fl. 

7. 

S. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


2.0 
2.0  I 
2.0  I 
2.0 
2.0  ' 
2.0  ' 
2.0  I 
2.0  I 
2.0  I 
2.0 
2.0  I 
1.9 
1.9  I 

1.9  ! 

1.9  ' 
1.9! 

2.0  i 
2.0  I 


2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
2.0 
2.1 
2.0 
,1.8 
1.8 


1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
I.O 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

1.9 

1.7 

2.0 

1.7 

2.0 

1.6 

1.9 

1.0 

uly. 

Aug. 

Sept. 

Oct. 

Nov.  j 

Dec. 

1.0 

1.6 

l.S 

1.5 

1.5  i 

1.4 

1.6 

1.6 

1.5 

1.5 

1.5 

1.4 

1.6 

1.6 

1.5 

1.5 

1.5  1 

1.4 

1.6 

1.5 

1.5 

1.5 

1.5 

1.4 

1.6 

1.5 

1.5 

1.5 

1.5, 

1.4 

1.6 

1.5 

1.5 

1.5 

1.4 

1.6 

1.5 

1.5 

1.5 

1.4 

1.6 

1.6 

1.5 

1.5 

1.4 

1.6 

1.6 

1.5 

1.5 

1.4 

1.6 

1.6 

1.5 

1.5 

1.4 

1.6 

1.6 

1.5 

1.5 

1.4 

1.0 

1.6 

1.5 

1.5 

1.4 

1.4 

1.6 

1.6 

1.5 

1.5 

1.4 

1.4 

1.6 

1.5 

1.5 

1.5 

1.4 

1.6 

1.5 

1.5 

1.5 

1.4 

1.6 

1.5 

1.5 

1.5 

1.4 

1.6 

1.5 

1.5 

1.5 

1.4 

1.0 

1.5 

1.5 

1.5 

1.5 

1.4 
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Daily  gage  height,  in  feet,  of  Deschutes  River  near  Bend,  Oreg.jfor  190S — Continued. 


Day. 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.2 
2.3 
2.1 


Feb. 

Mar. 
1.9 

Apr. 

May. 

Junp. 

July. 
1.6 

1.8 

1.9 

1.7 

l.fi 

1.8 

2.0 

1.9 

1.7 

1.6 

1.9 

2.0 

1.9 

1.7 

1.6 

1.9 

2.0 

1.9 

1.6 

1.6 

1.9 

2.0 

1.9 

1.6 

1.6 

1.9 

2.0 

1.9 

1.6 

1.6 

1.9 

2.0 

1.9 

1.6 

1.6 

1.9 

2.0 

1.8 

1.6 

1.6 

1.9 

2.0 

1.8 

1.6 

1.6 

1.9 

2.0 

1.8 

1.6 

1:6 

2.0 

1.8 

1.7 

1.6 

1.6 

2.0 

1.9 

1.7 

1.6 

1.6 

2.0 

1.7 

1.6 

Aug.  Sopt.   Oct. 


1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


1.5 
1.5 
1.5 
1.5 


1.5 
1.5 
1.5 


Nov. 

Dec. 

1.5 

1.4 

1.5 

1.4 

1.5 

1.4 

1.5 

1.3 

1.5 

1.3 

1.5 

1.4 

1.5 

1.5 

1.5 

1.5 

1.5  I 
1.4  ! 
1.4 
1.4 


1.5 
1.5 


1.5 


Station  rating  table  for  Deschutes  Rh'^r  near  Bend,  Oreg.,from  December  22, 190 J^^  to  December 

31,1905. 


Gage 
height. 

Fret. 
1.30 
1.40 
1.50 


Discharge. 

Sr.cond-fert . 
1,220 
1,350 
1,490 


Oai 
heigl 


rt. 


Feet. 
1.60 
1.70 
1.80 


Discharge. 


Second-fer.t. 

1,775 
1,926 


Gage 
height. 

Feet. 
1.90 
2.00 
2.10 


Discharge. 


Second-feet. 
2,075 
2,225 
2,375 


Gai 
heigl 


.ft. 


Feet. 
2.20 
2.30 


Discliarge 

Second-feet 
2,535 
2,605 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  discharge  measure- 
ments made  during  1904-5.    It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Deschutes  Rii^r  near  Bend,  Oreg.,for  1905. 


Month. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

Septemlx'r. 
Octoljer  a  . . 
NovemlM'r. 
December . . 


Discharge  in  second-feet. 


Maximum.   Minimum. 


2,005 
2,375 
2,225 
2,225 
2,225 
1,775 
1,630 
1,630 
1,490 
1,490 
1,490 
1,490 


The  year. 


2,695 


2,075 
1,925 
2,075 
1,925 
1,775 
1,630 
l,(->30 
1,490 
1,400 
1,490 
1,350 
1,220 


Mean. 

2,240 
2,161 
2,133 
2,060 
1,959 
1,712 
1,630 
1,531 
1,490 
1,490 
1,434 
1,373 


I 


Total  in 
acre-feet. 

137,700 
120,000 
131,200 
1'22,600 
120,500 
101,900 
100,200 
94,140 
88,660 
91,620 
85,330 
84,420 


1,220 


1,768  I       1,278,000 


a  Discharge  interpolated  October  29—31. 
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STREAM    MEASTREMENTft    IN    1905,   PART    XIV. 


EAST  FORK  OF  DESCHUTES   RIVER  AT  ODELL,,  OUKG. 


This  station  was  established  December  25,  1904,  by  W.  C.  Sawyer.  It  is  located  at 
the  county  wagon  bridge  at  Odell,  Oreg.  The  drainage  basin  is  high,  composed  of  a  pumice- 
stone  soil,  and  covered  largely  with  a  growth  of  black  pines. 

The  current  is  swift  and  the  channel  curved  with  both  banks  low^  and  clean.  The  left 
bank  is  liable  to  overflow  at  high  water.  The  bed  of  the  stream  is  compoje-l  of  gravel 
and  sand  and  is  free  from  vegetation  and  permanent.  There  are  two  or  more  channels 
at  the  bridge  during  high  water  and  one  at  low  and  ordinar}-  stages.  There  is  but  one 
channel  at  all  stages  at  the  foot  log. 

Discharge  measurements  are  made  from  the  bridge  at  all  ordinary  stages.  At  extreme 
high  water  a  foot  l<»g  below  the  bridge  is  used.  The  initial  point  for  soundings  at  the 
bridge  is  a  10-penny  nail  driven  into  a  log  at  the  south  end  of  the  bridge,  downstream 
side.  The  initial  point  at  the  foot  log  is  a  10-penny  nail  driven  into  the  north  end  of  the 
foot  log. 

A  staff  gage  is  fastened  to  logs  projecting  from  a  milk  house  belonging  to  the  observer. 
During  1905  the  gage  was  read  once  each  day  by  Charles  Graven.  The  bench  mark  is  a 
60-penny  nail  in  the  base  of  a  jack-pine  tree  used  for  a  gatepost  in  the  fence  of  Mr.  Graves's 
yard;  elevation,  7.87  feet  above  the  datura  of  the  gage. 

A  description  of  this  station,  with  gage  heights,  is  contained  in  Water-Supply  Paper  No. 
135,  pages  269-270. 

Discharge  meoMiiremenift  of  East  Fork  of  DeschuUs  Rirer  at  Odell,  Oreg.,  in  lOfto. 


Date. 


Hydrographor. 


January  31. ..  .    I.  Lando.s 

March  9 ' do 

April  26 ' do 

April  29 1 do 

June  25 ' do 

Juno  2.5 ' do 

August  4 1  II.  W.  King. 

Octoljor  6 '  I.  Landtvs... 

OctolKT30 1 do 


Width. 

A  rea  of 
section. 

Feet. 

Square 
feet. 

24 

31.0 

24 

35.7 

24 

40.0 

25 

39.2  1 

22 

35.0 

22 

35.0 

24 

29.2 

22 

28.1 

22 

24.0 

Mean 


Feet  per 
second. 

2.03 

1.30 


1.89  I 
1.57 
1.54  ' 
1.04  ' 
1.03 
1.30 


fiaee 
height. 


Dill- 
charge. 


Second- 
fert. 


Feet. 
2.50 
2.45 

2.  as 

2.64 
2.45 
2.45 
2.18 
2.15 
2.18 


74 

h5 

54 

30.3 

29.1 

31.1 


Daily  gage  heigh!,  injeel,  (f  East  Fork  of  Deschvie^  RiiYr  at  OdeU,  Oreg.,  for  1905. 


Day 

'   Jan.   I 

_  _  1        ! 

,     2.5     1 

F««b. 

2.4 
2. 5 

Mar. 
2.5 

Apr. 

2.5 
2.5 

May. 

2.7 

2.65 

June.  1 

1 

2.0    1 
2.6    1 

July. 

2.35 
2.3 

Aug. 

2.1 
2.15 

Sept. 

Oct. 

2.18 
2.18 

Nov. 

D«c. 

1 

2.29 
2.05 

2.3 

2 

1    2.r.> 

2.2 

3 

'     2.6 

2.7 

2.5 

2.5 

2.65 

2.6    ' 

2.3 

2.15 

2.1 

2.15 

1.95 

2.2 

4 

i     2.C.5 

2.5 

2.5 

2.5" 

2.6 

2.6    1 

2.65 

2.15 

2.1 

2.15 

?.18 

2.2 

5 

'       2.(KJ 

2.5 

2.5 

2.5 

2.6 

2.6    ! 

2.65 

2.15 

2.1 

2.15 

2.12 

2.18 

6 

1     2.6 

2.5 

2.5 

2.6 

2.6 

2.65  ' 

2.65 

2.2 

2.1 

2.15 

2.0 

2.18 

7 

1     2.6 

2.3 

2.5 

2.  .5.5 

2.6 

2.&5  1 

2.2 

2.25 

2.1 

,    2.25 

2.0 

2.  IS 

8 

'     2.5 

2.6 

2.5 

2.55 

2.7 

2.6    j 

2.1 

2.15 

2.1 

^    2.3 

2.02 

2.2 

9 

1     2. 6 

2.  rw5 
2.f.5 

2.5 
2.5 

2. 5.5 
2.5 

2.8 
2.7 

2.6 
2.t>5, 

2.2 
2.15 

2.18 
2.18 

2.1 
2.1 

2.3 
2.25 

2.05 
2.05 

2,2 

10 

1     2.5 

2.18 

11 

'     2.5 

2.58 

2.5 

2.5 

2.7 

2.6 

2.2 

2.2 

2.1 

2.2 

2.03 

2.18 

12 

2. 6 

2.6 

2.5 

2.5 

2.65 

2.6    ' 

2.2 

2.15 

2.1 

2.2 

1.95 

2.18 

13 

2.(»5 

2.7 

2.  .55 

2.5 

2.6 

2.6    1 

2.2 

2.15 

2.1 

2.18 

2.25 

2.2 

14 

2. 7 

2.7 

2.  .55 

2.5 

2.6 

2.6    1 

2.2 

2.15 

2.1 

2.18 

2.3 

2.4 

15 

;     2.9 

2.8 

2.5 

1     2.55 

2.6 

2.6 

2.25 

2.18 

Digi 

2.1 

tized  by 

2.18 

2.2 

DQle 

2.4 
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Daily  gage  height ,  in  feet ^  of  East  Fork  of  Deschutes  River  at  OdeU,  Oreg.,for  1905 — Cont'd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

16 

3.1 
2.9 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.7 
2.5 
2.5 

2.7 
2.7 
2.8 
2.8 
2.9 
2.8 
2.7 
2.7 
2.7 
2.6 
2.6 
2.5 
2.5 



2.5 

2.5 

2.55 

2.5 

2.55 

2.6 

2.6.1 

2.55 

2.6 

2.  a-, 

2.6 
2.65 
2.6 
2.5 
2.8 
2.5 

2.55 

2.5 

2.7 

2.5 

2.5 

2.52 

2.5 

2..W 

2...5 

2.55 

2.6 

2.7 

2.7 

2.7 

2.65 

2.6 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6.'> 

2.0 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.5 

2.5 

2.5 

2.5 

2.5 

2.4 

2.45 

2.45 

2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.2 

2.25 

2.2 

2.2 

2.2 

2.2 

2.15 

2.15 

2.15 

2.15 

2.1 

2.1 

2.1 

2.0 

2.1 

2.1 

2.18 
2.13 
2. 15 
2.15 
2.13 
2.12 
2.11 
2.11 
2.11 
2.11 
2.11 
2.11 
2.11 
2.11 
2.11 
2.11 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.13 

2.15 

2.15 

2.18 



2.2 

2.2 

2.2 

2.2 

2.18 

2.18 

2.18 

2.18 

2.18 

2.18 

2.2 

2.2 

2.2 

2.19 

2.18 

2.18 

2.2 

2.1 

2.1 

2.1 

2.1 

2.15 

2.0 

1.9 

1.8 

1.85 

1.9 

2.1 

2.1 

2.1 

2.1 

2.4 

17 

2.4 

18 

2.3 

19 

2.3 

20 

2.3 

21 

1.9 

22.. 

2.9 

23 

2.6 

24 

2.9 

25 

2.9 

26..   . 

2.9 

27 

2.9 

28 

2.0 

29 

1.9 

30 

1.9 

31 

1.8 

Note.— Ice  conditions,  January  10  to  February  28. 

Station  rating  table  for  East  Fork  of  Deschutes  River  at  OdeU,  Oreg.j  from  Dece/nber  ^/>,  190^^ 

to  December  3U  1905. 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

1.80 

10 

1.90 

14 

2.00 

19 

2.10 

25 

Gage 
height. 

Feet. 
2.20 
2.30 
2.40 
2,50 


Discharge. 


Second-feet}^ 

32       : 

41    ' 

50 

60 


Gage 
height. 


Discharge. 


Feet. 
2.60 
2.70 
2.80 


\Second-feet. 
70 
81 
92 


height. 

Discharge. 

Feet. 
2.90 
3.00 
3.10 

Second-feet. 
104 
117 
131 

The  above  table  l.s  applieal>le  only  for  open -channel  conditions.    It  is  based  on  nine  discharge  meas- 
urements made  during  1905.    It  is  well  defined  l)etww.n  gage  heights  2.1  feet  and  2.7  feet. 

Estimated  monthly  discharge  of  East  Fork  of  Deschutes  River  at  OdeU,  Oreg.yfor  1905. 


Month. 


.January 

February 

■  March 

April 

May 

June 

July 

August 

Septemlwr 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Maximum.   Minimum.      Mean. 


60 

76.6 

4,710 

41 

74.0 

4,110 

60 

64.7 

3,978 

60 

65.4 

3,892 

70 

74.7 

4,593 

46 

62.8 

3,737 

19 

a5.i 

2,158 

2.5 

28.0 

1,722 

2.5 

25.5 

1,517 

28 

31.9 

1,962 

10 

23.6 

1,404 

10 

45.6 

2,804 

Total  in 
acre-feet. 


50.7 


36.590 


Note.— No  correction  made  for  ice  conditions. 
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STREAM    MEASUREMENTS    IN    1905,   PART    XIV. 


DESCHUTES  RI\rER  NEAR  LAVA,  OREG. 

This  .station  was  established  February  17,  1905.  It  is  located  about  1  mile  north  of 
Lava,  Oreg.  Tlie  river  has  its  source  in  Crescent  Lake,  receives  the  waters  of  East  Fork 
about  30  miles  above  the  station,  and  joins  West  Fork,  which  is  lai^r  and  is  locaJly  known 
as  Big  Uiver,  a  short  distance  below  the  station.  A  considerable  portion  of  the  l>asin  is 
timbered. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  the  station.  The  current 
is  swift.  Both  banks  are  high  and  clean.  The  bed  of  the  stream  is  composed  of  cJay  and 
is  free  frcmi  vegetation  and  pemianent.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  st*y  wire. 
The  initial  point  for  stiundings  is  the  center  of  the  mud  sill  under  the  shear  legs  of  the  cable 
support  on  the  ea^t  bank  of  the  river. 

An  inclined  staff  gage  is  fastened  to  the  right  bank.  During  1905  the  gage  was  read  once 
each  day  b>'  Mrs,  C.  B.  Allen.  The  bench  mark  is  a  copper  bolt  set  in  the  hsise  of  a  laigc 
jack-pine  tree  about  75  feet  Ix'low  the  cable  and  near  the  east  end  of  the  wagon  bri(^; 
elevation,  1 1.38  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Deschutes  River  near  Lava^  Oreg.^  in  1905. 


Date. 


Ilydrographcr. 


March  2. I.  Landes. 

April  24 do 

May  23 do 

June  23 do 

June  23 do 

August  9 do 

Noveml>er  18  . .  I do 

Decembers do 


Width. 

Area  of 
section. 

Meun 
velocity. 

Feet. 

Square 
feet. 

Feet  per 
second. 

82 

195 

1.47 

82 

183 

1.52 

82 

182 

1.48 

82 

169 

1.17 

82 

170 

1.22 

79 

12.5 

.83 

51 

110 

.90 

51 

107 

.92 

Gage 
height. 


Feet. 
6.44 
0.30 
6.34 
C.0O 
6.00 
5.29 
5.00 
5.08 


Dis- 
charge. 

Second- 
fret, 

2* 

277 

27H 

19S 

104 

100 

•  107 


o  Narrow  strip  of  ice  along  each  bank. 
Daily  gage  height,  in  feet,  of  Deschutes  River  near  Lava,  Oreg.,for  1905. 


Day. 

Feb. 

2 1 

3 

4                   '         

5                    1 

0 

7 

H 

9 

10 

11 

12 

13 

14 

15 

16 

17        ... 

0.3 

IS 

6. 32 

19 

6.4 

yfar. 

Apr. 
0. 5.T 

May. 

June. 

July. 
5.95 

Aug. 

Sept. 

Oct. 
5.15 

Nov. 
.5. 15 

Dec. 

6. 45 

o.a5 

0.3 

5.4 

5.05 

5.1 

0. 45 

0. 55 

0.4 

6.3 

5.85 

.5.4 

5.05 

5.2 

.5.1 

5.1 

0. 45 

0.  .5,5 

0. 45 

6.4 

5.85 

5.4 

.5.05 

5.1 

5.05 

.5.1 

0.5 

0..5.5 

0. 5 

0. 45 

.5.8 

5.3 

5.0 

.5.1 

5.a5 

,5.1 

0.5 

0.5 

0.4 

0.4 

5.8 

.5.3 

.5.0 

.5.1 

5.05 

5.0 

0.5 

0.5 

o.a5 

0.4 

.5.75 

5.3 

5.0 

.5.1 

5.0 

.5.0 

0. 5 

0.  45 

0.3 

0.4 

.5.7 

5.3 

5.0 

.5. 15 

5.0 

4.95 

0.5 

0.  4.5 

0.4 

0.  .^5 

5.7 

.5.3 

5.0 

5.2 

5.0 

.5. 1.5 

0. 4.'-. 

0. 45 

0.45 

0.3 

.5.6.5 

.5.3 

.5.0 

.5.3 

.5.0 

4.9 

0.4 

0.4.5 

0. 5 

0.3 

5.6 

.5.3 

.5.0 

5.3 

5.0 

.5.0 

0.4 

6.4 

0.  .5.5 

0.25 

.5.55 

5.3 

5.0 

.5.2 

5.0 

5.0 

6.4 

6.3 

6.  .55 

6.2.5 

5.55 

6.3 

5.0 

5.2 

5.0 

.5.0 

6.4 

6.3 

6.5 

6.3 

6.55 

6.25 

5.05 

5.15 

5.0 

5.0 

6.4 

6.3 

6.4 

6.2 

5.55 

5.2 

5.05 

5.15 

4.9 

5.0 

6.4.5 

0.3 

6.35 

0.2 

5.5 

5.2 

5.05 

5.15 

4.85 

5.05 

6.5 

0.3.5 

6.4 

6.15 

.5.5 

5.2 

5.05 

5.2 

4.9 

5.1 

0.5 

0..15 

0.3 

0.15 

.5.5 

5.2 

5.a5 

5.2 

5.0 

5-1 

0. 5 

6..^5 

0.3 

0.1 

.5.5 

5.2 

5.05 

5.25 

5.0 

.5.1 

6.5 

6.35 

6.3 

0.1 

5.5 

5.2 

5.05 

Digitize 

5.2 

dbyVJ 

5.1 
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5.15 
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Daily  gage  height ^  in  feet,  of  Deschutes  River  near  Lain,  Oreg.,for  7.905— Continued. 


20. 

Day. 

Feb. 

6.7 

6.75 

6.6 

6.65 

6.4 

6.5 

6.5 

6.45 

6.4 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mar. 

6.55 

6.65 

6.75 

6.75 

6.7 

6.7 

6.75 

6.75 

6.8 

6.75 

6.65 

6.55 


Apr. 

6.3 

6.3 

6.25 

6.25 

6.2 

6.2 

6.2 

6.2 

6.2 

6.25 

6.3 


May. 

6.3 

6.3 

6.35 

6.35 

6.3 

6.25 

6.35 

6.3 

6.35 

6.35 

6.35 

6.3 


June. 

July. 
5.45 

Aug. 

Sept. 
5.0 

Oct. 
5.2 

Nov. 

tfTK. 

6.1 

5.15 

5.1 

5.2 

6.05 

5.4 

5. 15 

5.0 

5.2 

5.1 

5.3 

6.0 

5.4 

5.1 

5.0 

5.2 

5.0 

5.2 

6.0 

5.4 

5.1 

5.0 

5.15 

5.0 

5.05 

6.0 

5.4 

5.1 

5.0 

5.15 

5.0 

5.15 

6.05 

5.4 

5.1 

5.0 

5.15 

5.0 

5.15 

6.0 

5.35 

5.1 

5.0 

5.15 

5.0 

5.25 

6.1 

5.3 

5.1 

5.0 

5.15 

5.1 

5.3 

6.05 

5.3 

5.1 

5.05 

5.15 

5.1 

5.3 

6.0 

5.3 

5.05 

5.05 

5.15 

5.0 

5.3 

6.0 

5.3 

5.05 

5.1 

5.15 

5.0 

5.3 

5.3 

5.05 

5.15 

5.3 

Station  rating  table  for  Deschutes  River  near  Lava,  Oreg.,from  January  17  to  December  SI, 

1906. 


Gage 
height. 


Feet. 
4.80 
4.90 
5.00 
5.10 
6.20 
5.30 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

76 

5.40 

82 

5.50 

89 

5.60 

97 

5.70 

106 

5.80 

115 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

125 

5.90 

135 

6.00 

147 

0.10 

leo 

6.20 

173 

6.30 

Discharge. 

Second-feet 
188 
205 
223 
242 
262 


heiX.     ^'^^''^■ 


Feet. 
6.40 
6.50 
6.60 
6.70 
6.80 


Second-feet. 
283 
305 
329 
355 
382 


The  above  table  is  applicable  only  (or  op<?n-channel  conditions.    It  is  based  on  eight  discharge  moas- 
uroments  made  during  1905.    It  is  well  deflned  between  gage  heights  5  feet  and  0.5  feet. 

Estimated  monthly  discharge  of  Deschutes  River  near  Lava,  Greg.,  for  1906. 


Month. 


February  17-28. 

March 

April 

May 


June 

July 

August 

September. 

Octol>er 

Novemljer. 
December. . 


The  period . 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean. 


368 
382 
317 
317 
294 
196 
125 
97 
115 
102 
115 


242 
252 
205 
115 
93 

97 
79 

82 


306 

319 

274 

278 

241 

141 

107 
.  90.9 

100 
90.6 
99.2 


Total  in 
acnvfeet. 


7,283 
19,620 
16,300 
17,090 
14,340 
8,670 
6,579 
5,409 
6.149 
5,391 
6,100 

112.1»00 
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STREAM    MEASUREMENTS    IN    1905,   PART    XIV. 


WEST  FORK  OF  DESCHUTES  RFV'ER  NEAR  L.AVA,  OREG. 

This  station  was  cstablislied  February  20,  1905.  It  is  located  about  IJ  miles  west  of 
Lava,  Oreg.  This  branch  of  the  river  rises  in  five  small  lakes  in  a  high,  timbered  country, 
and  as  a  consequence  has  a  very  uniform  flow. 

The  channel  is  slightly  cur\'ed  and  the  current  is  swift.  Both  banks  are  low,  wooded, 
and  not  liable  t-o  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  is  free  from 
vegetation  and  permanent.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  center  of  the  mud  sill  under  the  shear  legs  of  the  cable  support  on  the  north 
bank  of  the  river,  and  is  marked  with  a  brass  nail. 

An  inclined  staff  gage  is  set  on  the  right  bank.  During  1905  the  gage  was  read  once  each 
week  by  David  Hill.  The  bench  mark  is  a  60-penny  nail  driven  into  the  base  of  a  laige 
yellow  pine  near  the  gage;  elevation,  19.33  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  West  Fork  of  Deschutes  River  near  Lava,  Oreg.j  in  1905. 


Hydrographcr. 


March  3 I.  Lander. 

April  25 do 

May  23 do 

June  23 ' do 

August  9 1 do 

Octobers ' do 

October  28 do 

Noveml>er  17 do 

Doccinl)er9 do 

Docemlxjr  27 do 

IXxvniber  27 ... ' do 


Width, 


Feet. 
101 
100 
101 
101 
101 
101 
101 
100 
99 
127 


Area  of 
oection. 


Square 
feet. 

544 

517 

520 

499 

482 

472 

456 

444 

443 

446 

446 


Mean 
velocity. 


Feet  per 
second. 

2.10 

2.09 

2.05 

2.07 

2.06 

2.09 

2.03 

2.06 

1.96 

2.02 

2.02 


Gage 
height. 


Feet. 

8.89 
8.59 
8.60 
8.44 
8.24 
8.30 
8.01 
7.87 
7.74 

7.n 

7.77 


Dis- 
charge. 

Second- 
feet. 

1.144 

1,081 

1,064 

1,033 

993 

^6 

926 

917 

870 

903 

904 


Daily  gage  height,  in  feet,  of  Wef<t  Fork  of  Deschutes  River  near  Lava,  Oreg.,  for  1905. 
Day.  Feb. 


I ' 

3 

4 1 

5 

6 1 

7 

8 ' 

0 

10 ::! 

11 ' 

12 1 

13 ' 

14 1 

i:i 

16 1 

17 

18 1 

19 

20 1      8.8 


iar. 

Apr. 

8.8 
8.8 
8.77 
8.7 

8.7 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

8.9 

8  9 

8.6.5 

8.15 

7.8 

8  9 

8.4 

8.9 

7.95 

8.93 

8.6 

8.95 

8.9.5 

8.7 

8.2 

8.2 

8  0? 

1 

8.9 

8.7 

8.25 

8.9 

8.3 

8.9 

8.0 

7.9 

H.STt 

8.5 

1 

8  8 

8.2 

8.8 

8.05 

im 

8.8 

1                1               1 

S  K\ 

8.  ft 

8.01 

* 

'        7.8 

8.8 

8.3 

7.9 

8,8 

8.G 

1        7. 75 

8,82 

8.45 

8.82 



8.0 

8.2 

1 1 
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Daily  gage  height,  in  fe^t,  of  West  Fork  of  Deschutes  Ri'ver  near  Lava,  Oreg.,  in  1905 — Con. 


Day. 

Teh. 

8.8 

8.8 

8.85 

8.9 

8.87 

8.a5 

8.88 

8.87 



Mar. 

8.98 

8.98 

8.9 

8.92 

8.9 

8.92 

8.95 

Apr. 

May. 

Ju:e. 

July. 

Aug. 

Sept.    1 

Oct. 
8.05 

Nov. 

Dec. 

21 

7.7 

22 

8.0 

1 

23 

1 

8.01 

8.0 

24 

8.3 

25 

8.0 

i 

7.8 

7.7 

26 

8.45 



8.2 

27 

J 

28              .    . 

8.88 
8.9 
8.8 
8.72 

1 

8.0 

7.65 

29 

8.0 

1 

30 

^ 

8.02 

1 

7.8 

31 

8.25 

Station  rating  table  for  West  Fork  of  De^tchutes  River  near  Lava,  Oreg.,  from  February  20  to 

December  31,  1905. 


(Jage 
height. 

Discharge. 

(ittge 
height. 

Discharge. 

1 

Gage 
height. 

1  Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

7.00 

867 

8.00 

942    i 

8.40 

1          1,027 

8.80 

1,123 

7.70 

883 

8.10 

963 

8.50 

1.050 

8.90 

1,148 

7.80 

902 

8.20 

984 

8.00 

1.074 

9.00 

1,173 

7.90 

922 

8.30 

1,005 

8.70 

i          1,098 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  la  based  on  11  discharge  measure- 
ments made  during  1905.    It  is  well  defined  ])otween  gage  heights  7.7  feet  and  8.9  fwt. 

Estimated  monthly  (Uncharge  of  West  Fork  of  Deschutes  River  near  Lava,  Oreg.,  for  1905. 


Month. 


Febniary  20-'28. 
March 


Discharge  in  second-feet  _ 

I ^  I    Total  in 

Mtt.xinium.  I  Minimum.      Mean.       »^^i^^' 


April 

May 

June 

July 

August 

September. 

OctolH*r 

Noveml)er. 
December.. 


1,148 

1,168 

l.r23 

1,098 

1,074 

1,027 

984 

994 

984 

932 

942 


The  period. 


1,123 

1.103 

1,074 

1,074 

1.038 

994 

984 

944 

942 

902 

875 


1,135 

1.142 

1,08,3 

1.081 

1,050 

1,007 

984 

961 

958 

920 

895 


20.260 
70,220 
64,440 
66,470 
62,480 
61,920 
60,500 
.57, 180 
58,900 
54,740 
.55,030 


6;i2. 100 


Note.— Owing  to  the  steady  flow  of  the  river  the  mean  di.'<charge  for  the  days  in  each  month  when  tlio 
gage  height  was  recorded  has  been  taken  as  the  monthly  mean. 
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CANALS  IN   DKSC'IIUTES  RIVER  VALLEY,  ORECJON. 
FnrSLEY'S  DITCH  VEAK  R08LAHD,  OBBO, 

May  24,  1905,  a  discharge  measurement  made  of  this  ditch  by  Ivan  Landes  gave  a  dis- 
charge of  3.9  second-feet. 

OEHTKAL  OBBOON  GAUAL  VEAK  BSND,  OBEO. 

The  gage  on  the  Central  Oregon  canal  is  vertical  and  attached  to  the  south  side  of  the 
flume  opposite  station  88  on  the  Pilot  Butte  canal.  The  zero  of  the  gage  is  the  bottom  of 
the  flume.  Measurements  were  made  in  the  flume.  The  gage  was  read  during  a  portion 
of  the  year  by  G.  A.  Wilson  and  Z.  T.  Oideon. 

DiscKarge  measurements  of  Central  Oregon  canal  near  Bend^  Oreg.,  in  1905. 


Dat«.          ! 

...                .,  ^ 
Hydrographer. 

Width 

Area  of 
•    section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

May22 Iv 

June  22.             | 

tin  Land 
-do 

es 

Feet. 
13.2 
13.3 
13.3 
13.3 
13.3 

Sauare 

15.8 
12.0 
7.98 
14.8 
15.8 

Feet  per 
second. 

4.40 

3.62 

2.71 

3.70 

3.74 

Feet. 

1.20 

.90 

.60 

l.ll 

1.19 

Secimd- 
feei. 

69.5 

43  4 

August  10 

St^ptember  22 

November  16.  J 

.do 

21  6 

.do 

54  S 

.do 

59.2 

'height, 

Daily  gagt 

infeet 

of  Central  Ore* 

goncan 

a/  near  Bend,  Oreg.,for  1905 

Dec 

;       1 .1 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

0.6 

Sept. 

Oct. 

Nov. 

1 

0.98 
.95 
.95 

1.0 
.95 

1.15 
.82 
.32 
.3 
.45 
.82 
.85 

1.0 

1.0 

1.3 
.82 
.8 
.95 
.95 
.0 
.0 
.85 
.85 
.85 
.85 
.85 
.85 
.92 
.85 
.85 

0.0 
1.0 

.85 

.0 

.0 

.0 

.0 

.0 

.7 

.83 

.75 

.98 

.9 

.7 

.0 

.7 

.6 

.82 

.3 

.7 

.7 

.0 

.7 

.7 

.7 

.0 

.35 

.6 

.0 

.6 

.6 

0.75 
.7 
.7 

.8 
.78 
1.1 
1.08 
.78 
.7 
.65 
.68 
.65 
.7 
1.2 
1.2 
1.25 
1.25 
1.0 
1.0 
1.0 
1.1 
1.15 
1.12 
1.1 
.55 
.65 
.95 
.55 
1.15 
1.12 

1.15 
.58 
.82 
.0 
.42 
.85 
.95 

1.05 
.52 
.85 
.85 

1.15 

1.15 

1.2 

1.2 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.1 

1.27 

1.22 

2 

1 

0 

0 

7 

62 

52 

56 

52 

55 

9 

0 

85 

9 

9 

9 

Q 

1.05            1.3 

3 

1.12            13 

4 

1.12 
1.22 
1.22 

1.35 

5          

1.4 

6 

1  3S 

7 

1.2              l-X'i 

« 

1.1 
1.2 

1.4S 

a:  :.:.:..: 

1   .15 

10 

1         

1.25              1-33 

11 

0.52 
.52 
.52 
.0 
.0 
.65 
.(i5 

1.25 
1.25 

1.4 

12 

14 

13 

1 
1.25            1.15 

14 

1.25             .85 

15 

1.25             .9 

16 

1.25            1.4 

17 

1.2              1.5 

IS 

1.22            1.45 

19 

1.3             1.4 

20 

1.3             1.4 

21 

1.32            1.4 

22                                   1 

1.35 

1.35 

.62 

.48 

1.1 

1.1 

23 

.4 

1 
24 

.0 

•>^ 1 

.0 

2f, 

.0 

27 ! 

.1           1.3 
1.12         1.3 
1.05         1.3 
1.15         1.38 

.0 

28              1 

.42 

29 

.0 

20. ' ::::::.: 

.0 

31                                  1 

1.3 

.0 

1 

1 
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Station  rating  table  for  Central  Oregon  canal  near  Bendy  Oreg.,for  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gaee 
height. 

Discharge. 

height. 
Feet. 

Discharge. 

Fed. 

Second-feet. 

Feet. 

Second-feet. 

Feet, 

Second-feet. 

Second-feet. 

0.00 

0 

0.70 

28 

1.40 

84 

2.00 

153 

.10 

2 

.80 

34 

1.50 

94 

2.10 

166 

.20 

5 

.90 

41 

1.60 

105 

2.20 

180 

.30 

8 

1.00 

48 

1.70 

116 

2.30 

194 

.40 

12 

1.10 

56 

1.80 

128 

2.40 

200 

.50 

17 

1.20 

65 

1.90 

140 

2.50 

224 

.<« 

22 

1.30 

74 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  five  discharge  measure- 
ments made  during  1905.    It  is  fairly  well  deflncd. 

Estimated  monthly  discharge  of  Central  Oregon  caned  near  Bendy  Oreg.yfor  1905. 


March  (7  days) . 
June 


July 

August 

September. 

October 

November. 
December. . 


Month. 


Discharge  in  second-feet. 


The  period . 


Total  in 


Maximum. 

Minimum. 

Mean 
14.9 

acre-feet. 

25 

0 

207 

74 

0 

36.6 

2,178 

48 

0 

19.5 

1,199 

48 

0 

26.8 

1,648 

70 

20 

43.4 

2,582 

105 

0 

45.9 

2,822 

82 

16 

65.6 

3,904 

94 

0 

54.8 

3,370 

17,900 


PILOT  BUTTE  CANAL  VEAK  BEND,  OREO. 

Water  is  diverted  from  the  right  bank  of  Deschutes  River  about  3  miles  alwve  Bend  by 
the  Deschutes  Irrigation  and  Power  Company.  About  2  miles  above  Btuid  the  ditch 
divides,  forming  the  Central  Oregon  canal  on  the  right  and  the  Pilot  Butte  canal  on  the  left. 

The  gage  on  Pilot  Butte  canal  is  a  vertical  rod  on  the  south  bank  at  canal-survey  station 
88-}- 25,  a  short  distance  below  the  division  point  and  waste  weir.  The  bench  mark  is  a 
copper  bolt  cemented  in  the  rock  about  2  feet  from  the  gage.  Its  elevation  is  4.76  feet 
above  the  datum  of  the  gage.  Measurements  were  made  during  1905  by  wading.  The 
gage  was  read  during  a  portion  of  the  year  by  G.  A.  Wilson  and  Z.  T.  Gideon,  employees 
of  the  Deschutes  Irrigation  and  Power  Company. 

Discharge  measurements  of  Pilot  Btitte  canal  near  Bend,  Oreg.,  in  J 905. 


Date. 

Hydrographcr 

Width. 

May  17 

June  22 

Ivan  Landes. 

Feet. 
31.0 
32.0 

do .  .  . 

August  10 

do 

32.0 

September  22.. 
November  16 . . 

.....do 

do 

31.5 
30.0 

AroH  of 
section. 

Mean 
velocity. 

Square 
feet. 

Feet  per 
second. 

22.0 

1.00 

40.6 

1.52 

47.0 

1.72 

38.7 

1.29 

28.8 

1.96 

Gape     I       Dia- 
hcight.      charge. 


Feet. 
1.70 
2.11 
2.30 

2.02 


Srrond- 
ffft. 

22.1 


61.7 
80.8 
49.8 
56.6 


IRB  178—06 15 
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Daily  gage  height  ^  in  feel  j  of  Pilot  BuUe  canal  near  Bendy  Oreg.yfor  1905. 


Day. 

Mar. 

Apr.      May. 

1.92  1 

1.78  ' 

1.78    

1.78  ] 

1.78    

June. 

1.1 

1.15 

1.12 

1.15 

1.15 

.6 
1.12 
1.05 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

.55 
1.15 
1.18 
1.15 

i:; 

1.25 
1.25 
1.25 
1.25 
1.25 
1.12 
1.25 
1.25 

July. 

0.0 
1.25 
1.25 
1.25 
1.25 
1.25 

.0 

.0 
1.25 
1.16 
1.35 
1.0 

.98 
1.3 

.0 
1.2 
1.35 
1.05 
1.12 
1.4 
1.4 
0.0 
1.4 
1.4 
1.4 

.8 
1.5 
1.35 

.0 
1.4 
1.4 

Aug. 

1.4 

.7 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

.0 
1.4 

.0 
1.4 

.0 
1.4 

.35 
1.4 
1.4 

.0 
1.45 
1.4 
1.4 
1.38 
1.38 
1.4 
1.35 
1.4 
1.38 
1.4 

Sept. 

Oct. 

Nov. 

2.05 
2.  OS 
2.05 
2.05 
2.(fi 
2.06 
2.06 
•  2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
X05 
2.05 
2.05 
2.06 
2.06 
2.05 
2.0 
2.0 
2.0 
1.87 
1.82 
2.0 
2.0 
2.0 
2.0 

Dpc. 

J 

2.22 

2.38 

2.38 

2.4 

2.4 

2.3 

2.2 

2.35 

2.2 

2.15 

2.2 

2.3 

2.25 

2.2 

2.18 

2.2 

2.22 

2.25 

2.25 

2.25 

2.2 

2.2 

2.22 

2.25 

2.24 

2.22 

2.22 

2.3 

2.25 

2.28 

2.25 

2,22 

1.12 

2.25 

2.25 

2.25 

2.2.5 

2.25 

2.25 

2.25 

2.25 

2.25 

2.22 

2.25 

2.25 

2.25 

2.25 

2.18 

2.2 

2.18 

2.18 

2.12 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.05 

2.05 

L65 

2         

1.65 

3  

1.6S 

4 

l.h 

5              

1.95 

6               

1.72 

Lfi5 

7       

1.96 

g                         

1.72 

1.73 

1.73 

1.47 

1.47 

1.47 

1.64 

1.64 

1.76 

1.76 

2.0 

2.0 

1.34 

1.34 

1.72 

1.81 

1.8 

1.8 

1.8 

1.8 

1.92 

1.92 

1.92 

1.92 

1.8 

9 

10             

1.95 
1.95 

11        

1.65 

12                          

1.6 

13 

14 

15 

1.78 
1.95 

1  

1.6 

16                             

1 

.8 

17 

.     ..1 

0 

18 

1  85 

19 

t 

1  95 

20 

1-95 

21                        

1.9S 

22                  

i 
1 

.98 

23             

.0 

24 

.0 

25 

1 

0 

26                           

1  92 

27                      

1 

L95 

28 

1 

98 

29 

0 

30 

31                         

1 • 

.0 
.0 

1 

1 

Note.— Gage  readings  June  1  to  August  28  on  weir  above  waste  gate.    Length  of  weir  15  feet  with 
end  contractions. 

Station  rating  table  for  Pilot  Butte  canal  mar  ^end,  Oreg.f  from  March  6  to  December  31^  1905. 
Feet.      Second-feet.       Feet. 


1.00 
1.10 
1.20 
1.30 


1.40 
1.50 
1.60 
1.70 


Discharge. 

Gage 
height. 

Discharge. 

'   hel^t.     I>i«.harge. 

Second-feet}^ 

Feet. 

Second-feet. 

Second-feet. 

10   ,1 

1.80 

30 

1        2.20 

70 

14 

1.90 

39 

2.30 

81 

18 

2.00 

49 

2.40 

93 

23 

2.10 

59 

The  above  table  is  flpplica])le  only  for  open-channel  conditions.    It  is  based  on  five  discharge  nu?«sui^ 
ments  made  during  1905.    It  is  well  defined  l:«tween  gage  heights  1.7  feet  and  2.4  feet. 


Digitized  by 


Google 


HOOD    RIVER   DRAINAGE   BASIN. 


219 


Esiimaled  monthly  discharge  of  Pilot  BuUe  caruil  near  Bendf  Oreg.,for  1905. 


Month. 


March  (26  days) . 
April  (5  days) . . . 

June 

July 

August 

September 

October 

November 

December 


The  period . 


Discharge  in  second-feet. 


Maximum. 


49 

41 

68.6 

80.9 

85.7 

93 

76 

54 

44 


Minimum. 


29 

12.6 
.0 
.0 

65 
3 

32 
.0 


Mean. 


27.2 
31.4 
55.7 
56.3 
66.8 
76.3 
66.8 
51.3 
23.2 


Total  in 
acre-foet. 


1.403 
311 
3,314 
3,462 
4,107 
4,540 
4,107 
3,053 
1,426 


25,720 


Note —Discharge  approximated  March  7  and  Augu.<it  29—31. 

OOLUXBIA  SOirrEBRir  OANAL  NEAR  BEirS,  OREO. 
This  canal  diverts  water  from  the  left  bank  of  Tumallo  Creek  directly  west  of  Bend,  Oreg. 
Discharge  measurements  of  Columbia  Southern  cnnul  near  Bend,  Oreg.,  in  1906. 


Date. 

Hydrographer. 

Discharge. 

June  21 

Ivan  Landcs 

Second-feet. 
48.3 

August  10 

.do. 

69  4 

OARXIGHAEL  DITOH  AT  PRINEYILLE.  OREO. 
This  ditch  diverts  water  from  Crooked  River  at  Prineville,  Oreg. 

Discharge  measurements  ofCarmichael  ditch  at  PrineviUe,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Discharge. 

May  18 

Ivan  Landes 

Second-feet. 
34.7 

June  19 

do 

15.7 

August  11 

do .  . 

7.1 

HOOD  RIVER  DRAINAGE  BASIN. 

Hood  River  rises  on  the  northern  slopes  of  Mount  Hood  and  flows  northwestward,  enter- 
ing Columbia  River  at  Hood  River,  Oreg. 

HOOD  RIVER  AT  WINANS  CITY,   OREO. 

This  station  was  established  Novemljer  17,  1905,  by  L.  R.  Allen.  It  is  lorat^^d  300  feet 
below  the  junction  of  the  main  forks  of  the  river,  at  Winans  City,  lOJ  miles  above  Hood 
River  post-office,  Oreg. 

The  channel  is  straight  for  300  feet  above  and  lx»low  the  station.  Both  banks  are  high, 
rocky,  slightly  wooded,  and  do  not  overflow.  The  bed  of  the  stream  is  of  coarse  gravel 
and  is  free  from  vegetation  and  shifting.  There  is  but  one  channel  at  all  stages.  The 
stream  has  much  fall  at  all  points,  and  the  current  is  almost  a  continuous  rapid. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  line. 
The  initial  point  for  soundings  is  a  tin  tag  soldered  to  the  tag  wire  2.5  feet  from  the  anchor- 
age on  the  left  bank. 
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The  f^agc  is  a  stall  in  two  sections.  The  lower  section  is  inclined  and  securely  fastened 
to  the  rock  and  tree  above.  The  upper  section  is  vertical,  and  is  fastened  to  an  alder  tree. 
The  total  height  of  the  gage  is  20  feet.  It  is  read  once  each  day  by  W.  R.  Winan*. 
The  bench  mark  is  the  highest  point  on  large  rock  about  15  feet  south  of  the  inclined  por- 
tion of  the  gage;  elevation,  18.20  feet  above  the  datum  of  the  gage. 

DiscKarge  measurements  of  Hood  River  at  Winans  City,  Oreg.^  in  1905. 


Date. 


Hydrographer. 


November  17 . .    L.  K.  Allen . 
December  23...' do 


Width. 


Feet. 
90 
90 


A  rea  of 
section. 


Square 
feet. 

147 

180 


Moan 
velocity. 

Feet  per 
second. 

3.36 

4-27 


height. 


Feet. 
0.57 
1.03 


Dis- 
charigv. 

Sectmd- 
feet. 

4S3 

767 


Daily  gage  height  ^  in  feet,  of  Hood  River  at  W  inarms  City,  Oreg.,  for  1905. 

~\  i  ^ 

Day.         Nov.    Dee.  Day.         Nov.    Dec. 


.7 
.7 


9  . 
10. 

11  . 

12  . 

14  . 
IH. 


Dec. 

Dny. 

Nov. 

Dec. 

Day. 

Nov. 

a? 

L3 
1.0 
.9 
.8 
.7 

Dec. 

1.0 

17. 

1.8 
1.6 
1.6 
1.4 
1.2 
1.2 
1.0 
.8 

25 

a7 

1.0 

18 

26  .- 

1  0 

19 

1.5 
1.0 
.8 
.8 
.8 
.7 

27 

1.6 

9 

20 

28 

8 

21 

29 

22.   .  . 

30 

1  0 

23 

31 

.8 

- 

24 

WILLAMETTE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Willamette  River  i.s  formed  by  the  junction  of  Coast  Fork  and  Middle  Fork  near  Eugene, 
Oreg.  Coa.st  Fork  rist^s  on  the  eastern  slope  of  tlie  Coast  Range  and  Middle  Fork  rises  on 
the  western  slope  of  the  Ca.scade  Mountains.  A  short  distance  below  the  junction  the 
Willamette  receives  the  waters  of  MoKenzie  Fork,  a  large  stream  from  the  east.  Other 
tributaries  of  note  are  Santiam,  Luckiamute,  Molalla,  and  Clackamas  rivers. 

MIDDLE  FOKK  OK  WILLAMETTE   RIVEU  AT  J^VSPER,  OREG. 

This  station  was  established  September  16,  1905,  by  L.  R.  Allen.  It  is  located  at  Jasper 
Ferry,  Jasper  past-ofiice,  Oreg.,  2  miles  al)ove  Natron,  and  3  miles  below  the  rooutii  of 
Fall  Creek. 

The  channel  is  straight  for  800  feet  al)ove  and  700  feet  below  the  station.  The  current 
is  swift.  The  right  bank  n  high,  covertnl  with  brush,  and  not  liable  to  overflow.  The  left 
bank  is  lower,  clear  of  brush,  and  is  liable  to  overflow  during  extreme  floods.  The  bed  of 
the  stream  is  composed  of  gravel  or  small  bowlders  and  is  free  from  vegetation  and  shifting. 
There  is  but  one  channel  at  all  stages.  The  accuracy  of  measurements  may  be  afl'ected  by 
floating  logs. 

Discharge  mca.surements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  line. 
The  initial  point  for  soundings  is  a  tin  tag  on  the  tagged  wire  17  feet  from  the  cable  support 
on  the  right  bank. 

The  gage  is  a  vertical  staff  18  feet  long  spiked  to  a  tree  on  the  right  bank,  30  feet  above 
the  cable.  During  1905  the  gage  was  read  once  each  day  by  W.  H.  Eaton.  The  bench 
mark  is  the  top  of  three  ,'tf3-pejmy  nails  driven  into  the  left  sill  near  the  first  vertical  rod  of 
a  bridge  across  a  small  creek,  400  feet  below  the  cable;  elevation,  21.43  feet  above  the  datum 
of  the  gage. 
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Discharge  measurements  of  Middle  Fork  of  Willamette  River  at  Jasper^  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Dis- 
charge. 

September  16 . . 

L.  R.  Allen 

Feet. 
322 
354 

SqvMTe 
Jeet. 

652 

1,366 

Feet  per 
second. 

1.16 

2.88 

Feet. 
1.25 
3.27 

Second- 
feet. 

758 

December  29 . . . 

....do 

3,925 

Daily  gage  height,  in  feet,  of  Middle  Fork  of  Willamette  River  at  Jasper,  Oreg.,  for  1905. 


Day. 

Sept, 

Oct. 

Nov. 

1.6 
1.5 
1.5 

Doc. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

23..... 

2< 

25 

26 

27 

28.:... 

29 

30 

31 

Sept. 

Oct. 

Nov. 

2.0 
1.9 
1.8 
1.8 
2.8 
2.5 
2.4 
3.1 

Dec. 

3.2 
3.2 
3.4 
3.6 
3.2 
3.1 
3.2 
3.5 
3.1 
2.9 
2.6 

12 

1.7 
1.7 
1.7 
1,6 
2.5 
2.1 
2.6 
2.5 
2.1 
2.0 
1.9 

1.5 
1.5 

3.0 
2.3 

2.1 

2.5 
2.4 
2.3 
2.3 
2.2 
2.3 
2.4 
2.5 
2,9 
2.8 
2.6 

•  1.2 
1.2 
1.2 
1,3 
1.5 
1.9 
177 
1.6 

1.8 
1.7 
1.9 
2.8 
2.4 
2.2 
1.9 
1.9 
1.8 

2.5 

2            1 

3.1 
2.8 
2.2 
l.d 

1.8 

13..   . 

2.4 

3            1' 

14 

2.3 

4            1 

15 

3.6 

m                          1 

16 

4.1 

17..... 

18 

19,.... 

2t» 

21 .... . 
22 

1.3 
1.3 
1.3 
1.3 
1.3 
1.2 

3.9 
3.4 
3.5 
4.1 

10 

n 

COAST  FORK  OF  WILLAME'l^^E  RIVEU  NEAR  OO.SIIEN,  OREO. 

This  station  was  established  August  23,  1905,  by  L.  R.  Allen.  It  is  located  at  the  high- 
way bridge  3  miles  ea.st  of  Goshen,  Oreg.,  9  miles  southeast  of  Eugene,  and  al)out  4  miles 
above  the  junction  of  Coast  and  Middle  forks  of  Willamette  River. 

The  channel  is  straight  for  500  feet  above  and  800  feet  l>elow  the  station.  The  water 
flows  with  an  even  current.  Both  banks  are  covered  with  undergrowth  and  liable  to  over- 
flow during  flood  stages.  The  bed  of  the  stream  is  of  coarse  gravel  or  small  bowlders,  is 
free  from  vegetation,  and  is  liable  to  shift  during  high  water.  There  is  but  one  channel  at 
all  stages,  broken  by  the  piers  of  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  highway  bridge,  530 
feet  in  length,  including  approaches.  The  initial  point  for  soundings  is  two  6-penny  nails 
driven  into  the  first  plank  of  the  left  approach  of  the  bridge,  downstream  side.  Low- 
water  measurements  are  made  by  wading  alx)ut  100  feet  lx»low  the  bridge. 

The  gage  is  in  two  sections.  The  lower  section  is  a  vertical  staff  fa.stened  to  an  old  pier 
in  the  center  of  the  stream ;  the  upper  section  Ls  a  vertical  scale  painted  on  the  lower  bridge 
caisson  on  the  left  bank.  The  total  length  of  the  gage  is  18  fc»et.  During  1905  the  gage 
was  read  once  each  day  by  John  D.  West.  The  l)ench  mark  is  the  top  of  a  large  cir- 
cular washer  over  the  center  of  the  bridge  caisson  on  which  the  upper  portion  of  the  gage 
is  painted;  elevation,  26.25  feet  al)ove  the  datum  of  the  gage. 

Discharge  measurements  of  Coast  Fork  of  Willamette  River  near  Goshen,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Width. 

A  rea  of 
section. 

Square 
Jeet. 

47 

204 

677 

Mean 
velocity. 

Feet  per 
second. 

1.42 

.89 

2.82 

Gace 
height. 

Dis- 
charge. 

August  23 

November  7... . 

L.  R.  Allen 

Feet. 
80 
165 
241 

Feet. 
0.30 
.67 
2.78 

Second- 
feet. 

68 

do 

182 

December  29 .. . 

do 

1,908 
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Daily  gage  height^  in  feet,  of  Coant  Fork  of  Willamette  River  near  Goshen,  Oreg.,for  1905 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

1.0 
.9 
.8 
.6 
.6 
.5 
.5 
.5 

.3 
.3 
.3 

Dec. 

2.9 
3.0 
3.1 
3.3 
2.8 
2.5 
2.7 
3.2 
2.6 
2.2 
2.0 
2.0 
1.9 
1.5 
1.3 
1.5 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

D«. 

1 

0.25 
.25 
.25 
.25 
.25 
.25 
.25 
.2 
.2 

0.5 

.5 

.5 

1.4 

2.3 

1.5 

1.01 

1.0 

.8 

.7 

.6 

.7 

1.9 

17 

0.25 
.25 
.25 
.25 

1.5 
1.3 
1.3 
1.1 
1.0 
1.0 
.9 
.8 
.9 
2.0 
1.7 
1.5 
1.3 
1.2 
1.0 

0.4 
.6 
1.0 
2.3 
1.9 
1.5 
1.3 
1.3 
1.2 
1.0 
2.2 
2.3 
1.9 
3.0 

1-5 

2 

18 

1.5 

3 

19 

1.9 

4 

20 

3.1 

5 

21 

3.0 

6. 

22 

2.5 

7 

23 

0.3 
.3 
.3 
.3 
.3 
.3 
.25 
.25 
.25 



iO 

8 

24 

1.9 

9 

25 

10 

.2 
.2 
.2 
.25 

26 

2  2 

11 

27 

3-7 

12 

28 

3.3 

13 

29 

2.8 

14 

1  30 

XO 

15....                                i       .2.^ 

31 

5.0 

10 

.25 

M'KENZIE   RIVER  AT  HENDRICKS  FERRY,  OREG. 

This  station  was  established  September  12,  1905,  by  L.  R.  Allen.  It  is  located  at  Hen- 
dricks Ferry,  11  miles  above  Springfield,  about  3  miles  above  the  mouth  of  Camp  Creek. 

The  channel  is  straight  for  500  feet  above  and  800  feet  below  the  station.  The  current 
is  swift.  The  right  bank  is  comparatively  high,  clean,  and  liable  to  overflow  during  extreme 
floods.  The  left  bank  is  somewhat  higher,  covered  with  brush,  and  does  not  overflow. 
The  bed  of  the  stream  is  composed  of  coarse  gravel  or  small  bowlders  and  is  free  from  veg- 
etation and  shifting.  There  is  but  one  channel  at  all  stages.  The  accuracy  of  measure- 
ments may  be  aflFected  by  floating  logs  during  the  running  season. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  line. 
The  initial  point  for  soundings  is  a  tin  tag  on  the  tagged  wire  6  feet  from  the  cable  support 
on  the  left  bank. 

The  gage  is  a  vertical  staff  spiked  to  a  willow  tree  about  250  feet  above  the  cable,  on  the 
left  bank.  During  1905  the  gage  was  read  once  each  day  by  Grant  Hendricks.  The  bench 
mark  is  the  top  of  a  three-fourths-inch  bolt  cemented  in  the  rock  about  30  feet  below  the 
gage  rod,  on  the  left  bank;  elevation,  14.22  feet  above  the  datum  of  the  gage  and  571.61 
feet  above  sea  level,  the  latter  elevation  being  obtained  from  a  bench  mark  set  by  a  pro- 
fessor and  students  of  the  University  of  Oregon. 

Discharge  measurements  of  McKemie  River  at  Hendricks  Ferry,  Oreg.,  in  1905. 


Date. 

1 
llydrographer.                     Width. 

Areaot 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

September  12. . 
November  10. . 

L.  R.  Allen 

Feet. 
395 
308 
404 

Square 
feet 

928 

880 

1,3m 

Feet  per 
second. 

1.60 

2.05 

3.58 

Feet, 
1.30 
1.12 
2.65 

Second 
feet. 

1.571 

do  

1.806 

December  30... 

do 

i.mi 
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DaUy  gage  height  ^  in  feet  ^  of  McKemie  River  at  Hendricks  Ferry,  Ortg.^for  1906. 


Day. 

Sept. 

Oct. 

Nov. 

1.3 

1.3 

1,25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.1 
1.1 

Dec. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.5 
1.5 
1.45 
1.5 

1.55 

1.75 

2.8 

2.3 

1.8 

1.7 

1.4 

2.0 

2.2 

2.4 

2.45 

2.2 

2.2 

2.9 

2.9 

2.4 

2.2 

2.0 

12 

13 

14 

15 

le 

17 

18..... 

19 

2() 

21 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.45 

1.5 

1.7 

2.3 

1.9 

1.5 

1.9 

1.6 

1.5 

V4 

1.1 

1.1 

l.l 

I.l 

l.l 

1.1 

1.3 

1.8 

1.75 

1.0 

1.9 

1.85 

1.8 

1.75 

1.75 

2.^5 

2.2 

2.1 

2.2 

1.9 

22 

23...... 

24 

25 

2tl 

2^ 

28 

29 

30 

31 ..... . 

1.3 

1.3 

1.3 

1.7 

1.55 

1.5 

1.5 

1.5 

1.5 

1.4 

1.3 

1.3 

1.85 

2.1 

1.75 

1.6 

1.5 

1.4 

1.35 

1.55 

1.4 

1.35 

1.25 

1.8 

1.8 

1.75 

1.9 

2.3 

1.95 

2 

1.8 

3..   . 

1.85 

4..... 

1.7 

5. 

6 

3.4 

3.1 

7 

2.6 

8 

g 

2.24 

2.8 

10 

2.7 

n..    . 

WILLAMETTE  RIVER  AT  ALBANY,  OREG. 

This  station  was  established  July  21,  1905,  by  L.  R.  Allen.  It  is  located  at  the  Corvallis 
and  Eastern  Railroad  bridge  at  Albany,  Oreg.,  just  above  the  mouth  of  Calipooia  Creek 
and  7  miles  above  the  mouth  of  Santiam  River. 

The  channel  is  slightly  curved  for  about  half  a  mile  above  and  straight  for  half  a  mile 
below  the  station.  The  current  is  uniform  and  has  a  medium  velocity.  The  right  bank 
is  high,  composed  of  sand  and  fine  gravel,  covered  with  brush,  and  does  not  overflow. 
The  left  bank  is  low,  composed  of  sand  and  gravel,  covered  with  brush,  and  .subject  to 
overflow  during  high  water.  The  bed  of  the  stream  is  of  sand  and  fine  gravel,  is  free 
from  vegetation,  and  is  liable  to  shift  during  high  water.  There  is  one  channel  at  low 
and  two  at  high  stages,  broken  by  the  piers  of  the  bridge. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  railway  bridge.  The 
initial  point  for  soundings  is  a  large  nail  driven  into  the  upstream  guard  rail  over  the  center 
of  the  right-bank  pier. 

The  gage  is  a  vertical  staflF  fastened  to  the  lower  end  of  the  right-bank  bridge  pier.  The 
gage  reads  to  36  feet.  During  1905  the  gage  was  read  onc«  each  day  by  Fred  Aldrich. 
The  bench  mark  is  the  top  ot  a  railroad  spike  driven  into  a  cross  sill  over  the  second  pier 
from  the  right  bank,  downstream  side;  elevation,  48.05  feet  above  the  datum  of  the  gage. 

July  20,  1905,  a  discharge  measurement  made  at  this  station  by  L.  R.  Allen  gave  the 
following  results:  Area  of  section,  3,724  square  feet;  mean  velocity,  0.92  foot  per  second; 
gage  height,  3.29  feet;  discharge,  3,433  second-feet. 

Daily  gage  height,  in  feet,  of  Willamette  River  at  Albany,  Oreg.,  for  1906. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 


Sopt. 

Oct. 

Nov. 

Dec. 

2.3 

2.8 

3.4 

5.35 

2.3 

2.8 

3.2 

5.6 

2.3 

2.8 

3.1 

6.25 

2.3 

2.8 

3.05 

6.5 

2.05 

2.8 

3.1 

0.55 

2.05 

2.95 

3.1 

5.6    1 

2.2 

2.11 

2.11 

5.5 

2.2 

3.11 

2.11 

6.2 

2.2 

4.9 

2.10 

6.85 

2.2 

4.2 

2.10 

5.6 

2.2 

3.7 

2.7 

5.6 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


Oct. 

Nov. 
2.7 

3.5 

3.2 

2.7 

3.2 

2.6 

2.11 

2.7 

2.11 

2.6 

3.1 

2:6 

3.1 

2.6 

4.05 

2.6 

3.11 

3.65 

3.7 

4.45 

Dw. 

5.05 

4.1 

4.75 

4.7 

4.45 

4.45 

4.8 

4.9 

5.75 

6.75 


Day. 

22... 
23.... 
24.... 
25.... 
26. . . . 
27.... 
28.... 
29.... 

:».... 

31.... 


Sept. 

2.2 
2.2 
2.2 
2.2 
2.2 
2.3 
2.4 
2.7 
2.7 


Oct. 

Nov. 

3.5 

4.25 

3.5 

3.1 

3.3 

3.6 

3.2 

3.5 

3.2 

.3.45 

4.3 

3.4 

4.1 

4.55 

3.11 

4.5 

3.7 

4.55 

3.5 

Dec. 


6.65 

5.75 

5.7 

5.1 

5.5 

7.6 

7.6 

7.8 

7.45 

8.8 
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SANTIAM  RIVER  AT  JEFFERSON,  OREO. 

This  station  was  established  July  19,  1905,  by  L.  R.  Allen.  It  is  located  at  the  Southern 
Pacific  Railroad  bridge  at  Jefferson,  Oreg.,  2)  miles  below  the  junction  of  North  and  South 
forks. 

The  channel  is  straight  for  500  feet  above  and  700  feet  below  the  station.  The  current 
is  uniform  and  sluggish  at  low  water.  The  right  bank  is  comparatively  high,  dean  at  the 
station,  and  liable  to  overflow  but  Uttle  during  extreme  high  water.  The  left  bank  is  low, 
clean,  and  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  rock  and  ooazse 
gravel,  is  free  from  vegetation,  and  is  liable  to  shift  during  floods.  There  is  but  one  chai^ 
nel  at  low  water,  broken  by  the  piers  of  the  bridge,  but  during  floods  water  runs  over  the 
left  bank  and  through  a  slough  several  hundred  feet  to  the  right  of  the  main  chami^.  The 
accuracy  of  measurements  may  be  affected  by  rafte  of  logs  at  the  mill  near  by  during  low 
water.  . 

Discharge  measurements  are  made  from  the  upstream  side  of  the  Southern  Pacific  Rail- 
road bridge.  The  initial  point  for  soundings  is  on  the  upstream  guard  rail,  near  the  end 
of  the  rail  on  the  right-bank  trestle. 

The  gage  is  a  vertical  staff  fastened  to  the  lower  side  of  the  bridge  piers.  During  1905 
the  gage  was  read  once  each  day  by  C.  Alsted.  The  bench  mark  is  the  top  of  four  dO-penny 
nails  driven  into  the  cross  sill  over  the  center  of  the  right-bank  pier;  elevation,  35.22  feet 
above  the  datum  of  the  gage. 

July  18,  1905,  a  dischai^e  measurement  made  at  this  station  by  L.  R.  Allen  gave  the 
following  results:  Width,  326  feet;  area  of  section,  2,659  square  feet;  mean  velodtj,  0^1 
foot  per  second;  gage  height,  3.41  feet;  discharge,  817  second-feet. 

Daily  gage  height^  infeeiy  ofSantiam  River  at  Jefferson^  Oreg.  j  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

G. 

7. 

8. 

9. 
10. 
11. 


T.f) 
0.0 

ru95 

5.4 


4.:. 

4.4 

4.:\ 

4.2 

4.  i:. 

4.  I 
4.0 
4.0 


(i.  H.'> 


I  ♦;.(! 


!    Lay. 

Oct. 

fi.O 
4.8 
4.6 
4.8 
5.9 
5.4 
5.7 
5.4 
5.0 
4.8 

Nov. 

Dec. 

5.8 
5.5 
5.4 
5.2 
5.2 
6.2 
6.6 
6.5 
6.8 
6.5 

Day. 

Oct. 

Nov. 

D«. 

'  r- 

3.8 
3.7 
3.7 
3.6 
3.6 
3.6 
3.9 
4.5 
6.1 
5. 35 

22 

4.65 

4.5 

4.5 

4.8 

6.5 

5.8 

5.4 

5.0 

4.8 

4.6 

5.0 
4.7 
4.5 
4.4 
4.5 
5.6 
5.3 
5.3 
6.0 

6.0 

Mi 

23 

5.8 

1  14 

24 

5.5 

Ifi 

25 

5  4 

1 

IG 

26 

7.6 

17 

27 

7.4 

1  IS 

28 

6.8 

'So 

29 

6.5 

20 

3D 

6.8 

21 

31 

6.9S 

NORTH   FORK  OF  SANTIAM   RIVER  NKAR  MEHAMA,  OREG. 

This  station  was  establi.shed  July  11,  1905,  by  L.  R.  Allen.  It  is  located  just  below  the 
highway  bridge  at  Mehama,  Oreg.,  about  1 J  miles  north  of  Lyons,  the  nearest  railroad  sta- 
tion. The  station  is  about  12  miles  below  the  junction  of  Little  North  Fork  and  North 
Fork. 

The  channel  is  straight  for  about  600  feet  above  and  300  feet  below  the  station.  The  cur- 
rent is  swift  and  regular.  The  right  bank  is  high,  rocky,  timbered,  and  does  not  overflow. 
The  left  bank  Is  low,  covered  with  some  brush,  and  is  subject  to  overflow  during  floods 
The  bed  of  the  stream  is  of  rock  or  coarse  gravel,  free  from  vegetation,  and  liable  to  shift 
slightly  during  floods. 

Discharge  measurements  are  made  by  means  of  a  cAble,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  zero  of  the  tagged  wire,  25  feet  from  the  cable  support  on 
the  right  bank. 
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The  gage  '13  a  staff  in  two  sections.  The  lower  section  is  inclined.  The  upper  section  is 
vertical,  being  fastened  at  the  lower  end  to  the  inclined  section.  During  1905  the  gage  was 
read  once  each  day  by  F.  U.  Hull.  The  bench  mark  is  the  top  of  a  1-inch  bolt  cemented  in 
soft  sandstone  near  the  gage  rod ;  elevation,  12.60  feet  above  the  datum  of  the  gage. 

Discharge  mecLSuremeTds  of  North  Fork  ofSantiam  River  near  Mehama,  Oreg.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
cliarge. 

July  11 

L.  R.  Allen 

Feet. 
160 
202 
155 
250 

Square 
feet. 

756 

1,013 

756 

927 

Feet  per 
second. 

1.38 

3.51 

1.29 

3.11 

Feet. 
2.90 
4.44 
2.90 
4.24 

Second- 
feet. 

1,048 

October  18 

do 

3,556 

November  16  . , 

J.H.Lewis..  .                

973 

December  12... 

L.  R.  Allen 

2,881 

DaUy  gage  height,  in  feet,  of  North  Fork  ofSantiam  River  near  Mehama,  Oreg.,for  1905. 
Day.        July. 


2 

3 

4.   . 

5 

6 ' 

7 

8 

9.                ! 

10 1     . 

11 

12 

2.9 

13 

2.9 

14 

2.8 

15 

2.8 

16 

2.8 

Aug.   Sept.)  Oct. 


2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.5 


2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 

2..'>5 

2.8 

2.7 

2.55 

2.5 


3.35 

3.55 

3.4 

6.8 

5.1 

5.35 

6.6 

5.9 

5.2 

4.7 

4.3 

4.1 

3.9 

3.7 

4.9 

4.6 


Nov. 


3.55 

3.4 

3.4 

3.4 

3.4 

3.25 

3.2 

3.  15 

3.1 

3.1 

3.1 

3.0 

3.0 

2.95 

2.9 

2.9 


Dec. 


4.3 
5.0 
5.3 


5.5 

5.6 

5.0 

4.7 

4.4 

4.3 

4.15 

4.1 

4.1 

4.1 


Day. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.8 

2.6 

2.6 

4.4 

2.9 

2.8 

2.6 

2.55 

4.45 

3.35 

2.75 

2.6 

2.55 

4.15 

4.8 

2.75 

2.55 

2.55 

3.95 

4.6 

2.75 

2.55 

2.55 

3.8 

4.0 

2.75 

2.55 

2.55 

3.7 

3.8 

2.75 

2.55 

2.5 

3.6 

3.7 

2.7 

2..W 

2.5 

3.66 

3.55 

2.7 

2.5 

4.35 

5.1 

3.5 

2.7 

2.5 

4.35 

5.2 

4.4 

2.7 

2.5 

3.25 

4.6 

4.2 

2.7 

2.55 

3.35 

4.25 

4.0 

2.7 

2.55 

3.35 

4.0 

4.1 

2.65 

2.55 

3.5 

3.85 

4.55 

2.65 

2.5 

3.»i5 

Dec. 

5.75 

5.4 

5.4 

5.05 

4.75 

4.45 

4.3 

4.1 

4.0 

5.9 

5.25 

4.9 

4.55 

4.7 

4.6 


SOUTH  FOUK  OF  SANTIAM  RIVER  AT  WATERL.OO,  OREG. 

This  station  was  established  July  28,  1905,  by  L.  R.  Allen.  It  is  located  about  one-half 
mile  below  the  highway  bridge  at  Waterloo,  Oreg.  The  station  is  about  4  miles  above  the 
mouth  of  Hamilton  Creek,  and  about  3  miles  above  a  dam  which  diverts  water  into  a  canal 
for  the  use  of  the  town  of  Albany. 

The  channel  is  straight  for  800  feet  above  and  below  the  station.  The  current  has  a  good 
uniform  velocity.  Both  banks  are  fairly  high  and  thickly  covered  with  undergrowth,  but 
are  liable  to  overflow  during  extreme  floods.  The  bed  of  the  stream  is  of  coarse  gravel  or 
small  bowlders,  is  free  from  vegetation,  and  is  liable  to  shift  during  floods.  There  is  but  one 
channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  line. 
The  initial  point  for  soundings  is  a  tin  tag  on  the  tagged  wire,  2 J  feet  from  the  cable  support 
at  the  right  bank. 

The  gage  is  on  the  right  bank  about  100  feet  below  the  cable.  It  is  a  staff  in  two  sections, 
the  lower  inclined,  the  upper  vertical.  During  1905  the  gage  was  read  once  each  day  by 
John  B.  Hudelson.  Bench  marks  were  established  as  follows:  (1)  The  top  of  a  three- 
fourths-inch  bolt  cemented  in  rock  near  the  lower  portion  of  the  gage  rod;  elevation,  2.88 
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feet.  (2)  The  top  of  five  30-penny  nails  driven  into  the  root  of  a  lai^e  fir  tree  about  300  feet 
below  the  cuble  on  the  right  bank;  elevation,  24.70  feet.  Elevations  refer  to  the  datum  of 
the  gage. 

July  28,  1905,  a  discharge  measurement  made  at  thb  station  by  L.  R.  Allen  gave  the  fol- 
lowing results:  Width,  150  feet;  area  of  section,  246  square  feet;  mean  velocity,  1.52  feet 
per  second;  gage  height,  1.06  feet;  discharge,  375  second-feet. 

Daily  gage  height,  in  feet,  of  South  Fork  ofSantiam  River  at  Waterloo,  Oreg.,for  1905. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

Dec. 

1 

i.a". 

1.0 
1.0 
1.0 
I.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.8 

.8 
.8 

.  7 
.7 
.7 
.6 
.6 
.R 
.6 
.7 

.9 
.8 
.8 

1.9 
1.5 
l.»'i 
4.5 
3.0 
3.1 
3.5 
4.4 
3.6 
3.0 
2.6 
2.3 
2.2 
2.0 
2.4 
3.9 

Zl 
2.0 
2.2 
1.9 

i.y 

1.9 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 

a4 

3.9 
4.2 
4.2 
3.2 
3.9 
4.5 
4.9 
4.9 
4.5 
3.2 
3.0 
3.0 
2.7 
2.7 
2.7 

17               .   . 

1.0 
1.0 
1.0 

uo 

1.0 
.9 
.9 
.9 

.9 
.8 
.8 
.8 
.8 

:: 

.9 
.9 
.9 
.9 
.8 
.8 
.8 
.8 
.8 
1.0 
1.9 
1.8 
1.8 
1.5 

2.9 
3.3 
2.4 
2.S 
2.3 
2-2 
2.2 
2.0 
2.3 
3.9 
2.8 
2-3 
2.5 
Z3 
2.3 

1.4 
1.8 
2.0 
X2 
2.2 
^3 
2.1 
ZO 
1.9 
2.0 
3-1 
2.S 
2.6 
3.4 

4.0 

2.   -   . 

18 

3.7 

3 ..•.. 

19 

3.8 

4 

20 

4.0 

5- 

21 

16 

6 

22 

3.3 

7 i 

23 

3.1 

8 

24 

Z7 

9. 

25 

2.7 

10 .- 

2fi 

3.5 

27 

4.4 

12 

28         

4.2 

13. 

29 , 

i.as 

1.05 
1,05 

3L7 

14 

30 

4.0 

31 - 

4.2 

Itl     ... 

tat(;kiami:te  hiver  near  suver,  oreg. 

This  station  was  established  August  18,  1905,  by  L.  R.  Allen.  It  is  located  ]ust  below 
Helmick  bridge  on  the  public  highway,  4  miles  northwest  of  Suver,  Oreg.,  2  miles  west  of 
Parkers  Station,  and  about  3  miles  below  the  junction  of  the  main  forks  of  the  river. 

The  channel  is  straight  for  300  feet  above  and  below  the  station.     The  current  is  regular. 

Both  banks  are  high,  covered  with  brush,  and  liable  to  overflow  during  extreme  floods. 
The  l)ed  of  the  stream  is  of  sand,  is  free  from  vegetation,  and  shifts  during  floods.  There  is 
but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  line. 
The  initial  point  for  soundings  is  a  tag  on  the  tagged  line  7.2  feet  from  the  cable  support  on 
the  right  bank. 

The  gage  is  on  the  left  bank  at  the  bridge.  It  is  in  two  sections,  the  lower  inclined,  the 
upper  vertical,  both  l)eing  secured  to  posts  supporting  the  bridge.  Tlie  gage  rod  reads  to 
32.8  feet.  During  1905  the  gage  was  read  once  each  day  by  Maggie  J.  Evans.  The  bench 
mark  is  the  top  of  three  30-penny  nails  driven  into  the  cross  sill  of  the  bridge,  downstream 
side,  5  feet  from  the  end  of  the  first  panel  from  the  left  bank;  elevation,  39.86  feet  above  the 
datum  of  the  gage. 

Discharge  measurements  of  Luckiamute  River  near  Suver,  Oreg.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 
1.47 
a  57 

Dis- 
charge, 

August  18 

Octol)er7..  . 

L.  R.  .Mlon 

...do 

Feet. 
4.5 
79 

Square 
feet. 

121 

571 

Feet  per 
second. 

0.60 

2.07 

Second- 
feet. 

73 

1,182 
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WILLAMETTE    RIVER    DRAINAGE    BASIN. 
Daily  gage  height,  in  feet,  of  Luckiamute  River  near  Surfer,  Oreg.,for  1905. 


Day. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 


Aug. 


Sept. 


0.95 

.9 

.95 
1.2 
1.0 
1.5 
1.5 

.95 

.95 
1.0 
1.0 
1.0 
1.1 
1.1 
1.5 
1.0 


Oct. 


2.5 

2.2 

2.5 

9.0 

6.2 

7.1 

7.5 

7.7 

6.65 

6.35 

4.55 

4.5 

3.6 

3.3 

3.3 

4.15 


Nov. 

Dec.  1 

2.8 

6.6 

2.55 

7.3 

2.75 

7.55 

2.45 

7.15 

2.6 

6.45 

2.4 

7.25 

2.2 

7.30 

2.3 

7.0 

2.0) 

6.25 

2.15 

6.0 

2.15 

5.8 

2.1 

5.1 

2.0 

5.1 

2.05 

4.8 

2.0 

4.35 

2.0 

4.2 

Day. 


Aug. 


1.25 

r.2 

1.25 

1.5 

1.1 

.95 
1.0 

.95 
1.5 
1.1 
1.4 
1.0 


Sept. 


1.3 

1.1 

1.25 

1.5 

1.2 

1.  I 

1.1 

1.15 

1.8 

3.2 

3.5 

2.75 

2.6 


Oct. 


3.5 

3.5 

3.4 

3.3 

3.0 

3.0 

2.85 

2.8 

2.95 

3.65 

3.1 

3.35 

2.8 

2.8 

2.7 


Nov. 


2.0 

2.1 

3.0 

7. 75 

5. 5 

4.5 

4.15 

3.75 

3.5 

3.2 

3.7 

3.5 

3.6 

5.55 
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Dec. 


8.4 
12.0 
10.7 
14.35 
13.15 
11.4 
9.75 
9.2 
8.3 
15.4 
15.2 
13.0 
12.2 
12.4 
18.65 


MOLALLA  RIVER  AT  DICKEY  PRAIRIE,  OREG. 

This  station  was  established  November  1,  1905,  by  L.  R.  Allen.  It  is  located  at  Dickey 
Prairie,  3  miles  below  the  junction  of  the  forks  of  the  river,  3J  miles  southeast  of  Molalla, 
Oreg. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  The  current  is  swift 
and  somewhat  rough.  The  right  bank  is  low,  wooded,  and  subject  to  overflow.  The  left 
bank  is  fairly  high,  covered  with  brush,  and  not  liable  to  overflow.  The  bed  of  the  stream 
is  of  coarse  gravel  or  small  bowlders,  free  from  vegetation,  and  shifting.  There  is  but  one 
channel  during  low  and  ordinary  stages,  but  during  extreme  high  water  there  is  a  slough  on 
the  right  bank;  which  will  have  to  be  measured  by  wading. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  line,  and  stay  wire. 
The  initial  point  for  soundings  is  a  tin  tag  on  the  tagged  wire  7  feet  from  the  cable  support 
on  the  right  bank. 

The  gage  is  a  staff  in  two  sections  on  the  left  bank,  about  200  feet  above  the  cable.  The 
lower  section  is  inclined  and  fastened  to  the  rock.  The  upper  section  is  vertical  and  fastened 
to  an  alder  tree.  The  total  height  of  the  gage  is  14.00  feet.  It  is  read  once  each  day  by 
Raymond  Dickey.  The  bench  mark  is  the  top  of  three  30-penny  nails  driven  into  a  bench 
made  on  the  root  of  a  fir  tree  about  20  feet  south  and  30  feet  west  of  the  gage;  elevation, 
14.85  feet  above  the  datum  of  the  gage. 

November  2, 1905,  a  discharge  measurement  made  at  this  station  by  L.  R.  Allen  gave  the 
following  results:  Width,  106  feet;  area  of  section,  226  square  feet;  mean  velocity,  1.68  feet 
per  second;  gage  height,  1.83  feet;  discharge,  376  second-feet. 

Daily  gage  height,  in  feet,  of  Molalla  River  at  Dickey  Prairie,  Oreg.,  for  1905. 


Day. 

Nov. 

Dec. 

2.8 

4.5 

4.0 

3.6 

3.8 

3.8 

3.85 

3.5 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

1.25 

1.6 

3.7 

2.9 

2.5 

2.25 

2.05 

1.9 

Dec. 

3.8 

3.5 

3.4 

3.2 

3.1 

2.85 

2.7 

2.45 

Day. 

Nov. 

Dec. 

1 

1.85 

1.8 

1.75 

1.75 

1.7 

1.6 

1.55 

1.5 

9 

1.45 
1.4 
1.4 
1.35 

1.  :tt 

1.3 
1.3 
1.25 

3.2 

2.9 

2.7 

2.55 

2.45 

2.3 

2. 25 

2.45 

17 

25 

1.85 

2.9 

2.  .Vi 

2.4 

2.6 

2.9 

2.4 

2    .  .... 

10 

18 

26 

3.7 

3 

11 

19 

27 

28 

3.4 

4 

12 

13 

14 

15 

16 

20 

3.  1 

5 

21 

29 

2.8 

6 

22 

30 

3.2 

7   

23 

31 

3.0 

8   

24 
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STREAM   MEASUREMENTS   IN   1905,   PART    XIV. 


CLACKAMAS  RIVER  NEAR  BARTON,  OREG. 

This  station  was  established  October  2, 1905,  by  L.  R.  Allen.  It  is  located  2}  miles  below 
Barton,  Oreg.,  IJ  miles  below  the  mouth  of  Deep  Creek. 

The  channel  is  straight  for  500  feet  above  and  600  feet  below  the  station.  The  current  is 
swift.  The  right  bank  b  comparatively  high,  clean,  and  liable  to  overflow  during  extreme 
floods.  The  left  bank  is  high,  covered  with  brush,  and  does  not  overflow.  The  bed  of  the 
stream  is  of  coarse  gravel  or  small  bowlders,  free  from  vegetation,  and  shifting.  There  is 
but  one  channel  at  all  stages. 

Di.scharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  Is  the  tin  tag  on  the  tagged  wire  1 .7  feet  from  the  cable  support 
on  the  right  bank. 

The  gage  is  a  staff  in  two  sections,  on  the  right  bank  at  the  cable.  The  lower  section  is 
inclined,  the  upper  section  is  vertical.  During  1905  the  gage  was  read  once  each  day  by 
Le  Roy  Breithaupt.  Bench  marks  were  established  as  follows:  (1)  The  top  of  three  30- 
penny  nails  driven  into  the  sill  at  the  northwest  comer  of  an  old  bam  southeast  of  the  gage; 
elevation,  19.21  feet.  (2)  The  top  of  the  head  of  a  bolt  driven  into  a  large  alder  tree  by  the 
upright  portion  of  the  gage;  elevation,  16.09  feet.  Elevations  refer  to  the  datum  of  the 
gage. 

October  2,  1905,  a  discharge  measurement  made  at  this  station  by  L.  R.  Allen  gave  the 
following  results:  Width,  310  feet;  areaof  section,  704  square  feet;  mean  velocity, 2.27  feet 
per  second;  gage  height,  3.30  feet;  discharge,  1,598  second-feet. 

Daily  gage  height,  in  feet,  of  Clackamas  River  near  Barton,  Oreg. ^  for  1905. 


Day. 

1 
Nov. 

1 

1 

4. 2:i 

2 

1   .1  47 

I .; 

4 

'•  1 

1   4..S 

r. 

4.8 

4.9 

H 

:>.  v.i 

1     1 

Day. 

Nov. 

Dec. 

4.8 

4.5 

4.3 

4.12 

4.0 

3.9 

3.8 

3.8 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec 

9 

17 

2.9 

3.1 

afi2 

4.7 

4-1 

3.82 

3.7 

3.5 

4.6 

5.3 

5.26 

5.2 

4.8 

4.6 

4.33 

4.1 

25 

3L55 
IS 
433 

4.1 
41 
414 

40 

10 

18 

36 

5.1 

19 

27 

&0S 

12 

3.0 
3.0 
3.0 
3.0 

20 

28 

475 

H 

21 

29 

455 

14 

22 

30 

45 

IT) 

23 

31 

48 

in 

24 

MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  discharge  measurements  were  made  in  the  Columbia  Rivei 
drainage  basin  in  Oregon  in  1905: 

Miscellaneous  discharge  measurements  made  in  Columbia  River  drainage  basin  in  Oregon 

in  1905. 


Date. 

Stream. 
Bear  Creek 

Locality. 

Width. 

Atea 
of  sec- 
tion. 

Mean 
veloc- 
ity. 

Ft.  per 
second 

2.54 

1.56 

4.56 

Ga«:e 
height. 

Feet. 

Di9- 

cbai^ 

Januarv  8 

Wallowa 

Feet. 
29.2 
30.5 
35.5 

Square 
feet. 

33.5 

34.6 

66.8 

Sec- 
fed. 

75.2 

March  31  . 

.do 

do  .   . 

54.5 

May  19 

.     .do 

.do 

305 

Septemlwr  18 . . 
November  ^9  . . 

do 

do 

Birch  Crcek 

..     .do 

....do 

.5 

do : 

19.3 
11.3 
14.5 
42.8 
43.5 

14.9 
4.4 
10.1 
53.2 
96.5 

.81 

.77 

2.40 

3.60 

4.07 

12.1 

Noveml)er  5  ... 

Pendleton 

li 

December  23  .. 

do     .. 

24.2 

March  3 

Burnt  River. . 

Huntington 

196 

March  24 

do 

.do  

»3 

September  14 . . 

do.o 

1 do 

....... 

oDry  for  about  two  months. 
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MisceUaneous  discharge  measurements  made  in  Columbia  River  drainage  basin  in  Oregon 

in  1905 — Continued. 


Date. 

Stream. 

Locality. 

Width. 

Area 
of  sec- 
tion. 

Mean 
veloc- 
ity. 

height. 

Dis- 
charge. 

November  22  . 

Burnt  River 

Huntington 

Ffet. 
27 
26 
26 
83 

90 

85 

24 

17 

26 

55 
107 

22.5 

73 

23 

73 

20 
106 

106 
106 
44 

43 
43 
43 
5.3 

30 

Square 
feet. 

17.4 

18.8 

29 

287 

301 

162 
23 
5.6 
16.5 
75 

658 
27 
81.9 
21.5 
80.4 
12.1 

584 

574 
575 
34.8 

36.8 
33 
33 
5 

81.4 

Ft.  per 
second. 

1.94 

2.63 

2.96 

2.19 

2.45 
1.67 
1.35 
1.67 
3.09 
1.05 
3.16 
2.98 
2.40 
2.13 
1.92 
1.28 
2.50 

2.63 
2.39 
1.78 

1.78 
1.51 
1.33 
4.50 

3.30 

Feet. 

Sec- 
feet. 

33.9 

June  10 

Canyon  Creek 

Crescent  Creek 

Crooked  River 

do 

Canyon  City 

49.4 

August  3 

Aprill5 

April  18 

Outlet  Crescent  Lake.. . 

NE.JSW.j8ec.5.T.17 
8..   R.   17  E.,  Willa- 
mette meridian. 

Forest 

85.8 
628 

737 

May  19 

do 

....do 

270 

June  10 

do 

do 

54 

August  11  .     . 

.do.... 

Prineville. 

9.4 

November  10  . 

...do 

do     .. 

51 

December  3 

do 

Forest 

79 

March  4 

Deschutes  River. 

do 

B.  West's  farm 

2,080 

May  26 

Royce's  ranch 

80.4 

May  28 

.     .do 

Black  Rock  Ford 

Royce's  ranch . 

197 

June  27 

....do 

45.8 

Do 

do 

Black  Rock  Ford 

Royce's  ranch 

154 

August  3 

do 

15.4 

October  28. . . . 
November  17  . 

do 

do 

8W.1  SW.  \aec.  31,  T. 
19.R.  HE. 

B.  West's  farm 

1,501 
1,460 

December  10. . 

do 

do 

1,375 

April  26 

April  29 

East    Fork   of   Des- 
chutes River. 

do 

i  mile  below  gaging  sta- 
tion at  Odell. 

do 

68.4 
65.7 

June  25 

do 

do 

50 

Do- 

do 

do       .        ... 

44 

March  5 

Deschutes  Irrigation 
and    Power    Com- 
pany's flume. 

John  Day  River 

McKay  Creek 

Near  Bend 

22.6 

June  10 

John  Day  City 

209 

September — 
November  16  . 

Pendleton 

Dry. 

do 

do 

14.2 

38 

62.5 

21 

37 

12 

45 

45 

38 

20 

29.5 

8 

7 

7 

4.9 

92.5 
38 
64 
12.5 

31 

5.8 
85.7 
56.7 
21.4 
28.7 
5.5 
54.5 
49.4 
22.7 
4.6 
12.5 
5.5 
4.9 
3.4 
1.72 

322 
103 
100 
8.4 

29 

30 

.71 
1.02 
1.09 
2.44 
1.74 

.76 

4.1 

Decemljer  23 

do     ... 

.do 

87.1 

September  20  . 

April  16 

May  18 

Minam  River 

At  mouth  near  Elgin. . . 
Prineville 

61.9 

Ochoeo  River 

52. 2 

do 

do 

50 

December  3.. . 

do 

do 

4.2 

May  28 

June  26. . . 

Odeil  Lake  Outlet.... 
....do 

Odell  Lake 

2.18 

119 

...do 

1.84 
1.88 
1.04 
1.10 

90.8 

August  3 

do 

do 

42.6 

September  12 . 
October  13 

Owynee  River 

do 

Wilson's  ranch.  Owyhee 
.  ..do 

4.8 
13.7 

March  8 

Pauline  Creek 

.     .do 

Rosland 

2.22    

1.62    

12.1 

May  24 

do 

8 

June  24 

do 

do 

1.12    3.8 

October  25.... 
October 12  . 

Quigley  Creek 

Sandy 

3    miles    from    llailey, 

Idaho. 
Salmon  River post-oflfic-e 
Alfalla T 

1.69    2.91 

4.a'i  i     1.82    1,400 

March  17 

Satas 

1.91    197 

April  2 

do 

do 

2.25        I.V2       225 

Octobers 

Silver  Creek 

Thompson's  Valley 

Sisters,  above  diversions 
do 

1.31    11 

December  4... 

Squaw  Creek 

1.67    49 

Decembers... 

do 

1.60  1 50 
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STREAM   MEASUREMENTS   IN   1905,  PART    XIV. 


CLACKAMAS  RIVER  NEAR  BARTON,  OREG. 

This  station  was  established  October  2, 1905,  by  L.  R.  Allen.  It  is  located  2}  miles  below 
Barton,  Oreg.,  IJ  miles  below  the  mouth  of  Deep  Creek. 

The  channel  is  straight  for  500  feet  above  and  600  feet  below  the  station.  The  current  is 
swift.  The  right  bank  is  comparatively  high,  clean,  and  liable  to  overflow  during  extreme 
floods.  The  left  bank  is  high,  covered  with  brush,  and  does  not  overflow.  The  bed  of  the 
stream  is  of  coarse  gravel  or  small  bowlders,  free  from  vegetation,  and  shifting.  There  is 
but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  ca,ble,  car,  tagged  wire,  and  stay  wire. 
The  initial  point  for  soundings  is  the  tin  tag  on  the  tagged  wire  1.7  feet  from  the  cable  support 
on  the  right  bank. 

The  gage  is  a  staff  in  two  sections,  on  the  right  bank  at  the  cable.  The  lower  section  is 
inclined,  the  upper  section  is  vertical.  During  1905  the  gage  was  read  once  each  day  by 
Le  Roy  Breithaupt.  Bench  marks  were  established  as  follows:  (1)  The  top  of  three  30- 
penny  nails  driven  into  the  sill  at  the  northwest  comer  of  an  old  bam  southeast  of  the  gage; 
elevation,  19.21  feet.  (2)  The  top  of  the  head  of  a  bolt  driven  into  a  large  alder  tree  by  the 
upright  portion  of  the  gage;  elevation,  16.09  feet.  Elevations  refer  to  the  datum  of  the 
gage. 

October  2,  1905,  a  discharge  measurement  made  at  this  station  by  L.  R.  Allen  gave  the 
following  results:  Width,  310  feet;  areaof  section,  704  square  feet;  mean  velocity,  2.27  feet 
per  second;  gage  height,  3.30  feet;  discharge,  1,598  second-feet. 

Daily  gage  height,  in  feet,  ofClaekamas  River  near  Barton^  Oreg.  ^  for  1905. 


Day. 


1 4. 2:i 

2 :».47 

3 ! r..A 

4 i I-' 

5 ' 4..S 

f. 4.S 

7 1 AM 

8 ':,.i:. 


Day. 


9 

10 

11 

12 

:\.o 

i;^ 

3.0 

14 

:\.o 

I.'... 


Nov.    Dec, 


4.8 

4..'» 

4.3 

4.12 

4.0 

:\.9 

3.8 
3.8 


3.0 
3.0 


Day. 

Nov. 

Dec. 

17 

2.9 

3.1 

3.fi2 

4.7 

4.1 

3.82 

3.7 

3.5 

4.6 

5.3 

5.25 

5.2 

4.8 

4.6 

4.33 

4.1 

18 

19 

20 

21 

22 

23 

24 

Day. 


25 

3.55 

26 

3.8 

27 

4.33 

28 

4.1 

29 

4.1 

30 

4.19 

31 

Nov.    Dec 


40 

5.1 

&06 

4.% 

4.55 

4.5 

48 


MISCEIXANEOUS  MEA6ITREMENTS. 

The  following  mi.soellaneous  discharge  measurements  were  made  in  the  Columbia  River 
drainage  ba.sin  in  Oregon  in  1905: 

MiscelUineoMH  discharge  meamiremenis  made  in  Columbia  River  drainage  haein  in  Oregon 

in  1905. 


Date. 

Stream. 

HrarC'r.'ok 

<1() 

Locality. 

Width. 

Area 
of  sec- 
tion. 

Mean 
veloo- 

a. 

Dte- 

ohaise. 

January  8 

Wallowa         

Feel. 
29.2 
30.5 
35.5 

jeH. 
33.5 
34.6 
66.8 

teco9u 
2.54 
1.56 
4.56 

Feei. 

Sec.' 
fea. 

75.2 

March  31  . . 

.do       

545 

May  19 

Soptemlier  18 . . 

-lo 

..do 

.lo 

.<lo 

305 

.5 

Novemlwr  29  . . 
NovenilxT  5 

.lo 

Birch  rn'«-k 

.lo 

Burnt  Uivor 

...do 

do 

iNMidli'ton 

19.3 
11.3 
14.5 
42.8 
43.5 

14.9 
4.4 
10.1 
53.2 
96.S 

.81 

.77 

2.40 

2.60 

4.07 



13.1 
2.4 

December  23... 
March  3 

do 

Huntington 

242 
Itl 

March  24 

.do 

2K 

September  14 . . 

do.« 

do 

oDry  for  about  two  months. 
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Miscellaneous  discharge  measurements  made  in  Columbia  River  drainage  basin  in  Oregon 

in  1905 — Continued. 


Date. 


Stream. 


November  22  .  Burnt  River 

June  10 Canyon  Creek.. 

Augusts Crescent  Creek. 

April  15 Crooked  River. 


April  18 

May  19 

June  10 

August  U  ... 
November  10 
Decembers.. 

March  4 

May  26 

May  28 

June  27 

Do 

Augusts 

October  28. . . 


November  17 
Decemi^er  10. 
April  26 


April  29.. 

June  25.. 

Do... 

March  6  . 


June  10 

September... 
November  16 
December  23. 
September  20 

April  16 

May  18 

Decemt)er  3.. 

May  28 

June  26 

August  3 

September  12 
October  13. . . 

March  8 

May24 

June  24 

October  25... 

October  12... 
March  17.... 

April  2 

Octobers... 
December  4.. 
December  5.. 


....do 

....do 

....do 

...do 

....do 

....do 

Deschutes  River. . 

do 

....do 

....do 

....do 

....do 

....do 


.do. 
.do. 


East    Fork   of   Des- 
chutes River. 

....do 

....do 

....do 


Deschutes  Irrigation 
and  Power  Com- 
pany's flume. 

John  Day  River 

McKayCreek 

do 

do 

Minam  River 

Ochoco  River 

do 

do 

Odeil  Lake  Outlet... 

do 

do 

Owyhee  River , 

do 


Pauline  Creek. 

....do 

....do 

Quigley  Creek. 


Sandy 

Satas 

do 

Silver  Creek.. 
Squaw  Creek. 
do 


Locality. 


Huntington 

Canyon  City 

Outlet  Crescent  Lake. . . 

NE.i8W.Jsec.6.T.17 
S..  R.  17  E.,  Willa- 
mette meridian. 

Forest 

do 

do 

Prinevllle 

do 

Forest 

B.  West's  farm 

Royce's  ranch 

Black  Rock  Ford 

Royce's  ranch 

Black  Rock  Ford 

Royce's  ranch 

SW.  J  SW.^  sec.  31,  T. 
19.  R.  n  E. 

B.  West's  farm 

do 


)  mile  b<>low  gaging  sta- 
tion at  Odell. 

do 

do 

do 

Near  Bend 


John  Day  City 

Pendleton 

do 

do 

At  mouth  near  Elgin... 

Prinevllle 

do 

do 

Odell  Lake 

do 

do 

Wilson's  ranch.  Owyhee 
do 


Width 


Feet. 
27 
26 
26 


90 

85 

24 

17 

26 

55 
107 

22.5 

73 

23 

73 

20 
106 

106 
106 
44 

43 
43 
43 
5.3 

30 


Rosland . 
....do... 
....do... 


3    miles    from    Ilailey. 

Idaho. 
Salmon  River  post-office 

Alfalla T 

do 

Thompson's  Valley.. 
Sisters,  above  diversions 
....do 


14.2 

38 

62.5 

21 

37 

12 

45 

45 

38 

20 

29.5 

8 

7 

7 

4.9 

92.5 
38 
64 
12.5 

31 


Area 
of  sec- 
tion. 


Square 
feel. 

17.4 

18.8 

29 

287 

301 

162 
23 
5.6 
16.5 
75 

658 
27 
81.9 
2L5 
80.4 
12.1 

584 

574 
575 
34.8 

36.8 
33 
33 
5 

81.4 


5.8 

85.7 

66.7 

21.4 

28.7 

5.5 

54.5 

49.4 

22.7 

4.6 

12.5 

5.5 

4.9 

3.4 

L72 

322 
103 
100 
8.4 

29 

30 


Mean 
veloc- 
ity. 


Ft.  vet 
Mecond. 

1.94 

2.63 

2.96 

2.19 


2.45 
1.67 
1.35 
1.67 
3.09 
1.05 
3.16 
2.98 
2.40 
2.13 
1.92 
1.28 
•2.59 

2.63 
2.39 

1.78 

1.78 
1.51 
1.33 
4.50 

3.30 


Gage 
height. 


Dis- 
charge. 


.71 
1.02 
1.09 
2.44 
1.74 

.76 
2.18 
1.84 
1.88 
1.04 
1.10 
2.22 
1.62 
1.12 
1.69 

4.a'» 
1.91 
2.25  J 
1.31   ' 
1.67 
1.69  ; 


Feet. 


Sec- 
feet. 

33.9 

49.4 

85.8 

628 

737 
270 
54 
9.4 
51 
79 
2.080 
80.4 
197 
45.8 
154 
15.4 
1,501 

1,460 
1,375 
68.4 

65.7 
50 
44 
22.6 

269 
Dry. 

4.1 
87.1 
61.9 
52.2 
50 

4.2 
119 
90.8 
42.6 

4.8 
13.7 
12.1 

8 

3.8 

2.91 


1.82  1,400 
197 

l.f)2  \  225 
11 
49 
50 
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Miscellaneous  disduirge  measuremenis  made  in  Columbia  River  drainage  basin  in  Oregtm 

in  1905 — Continued. 


Date. 

Stream. 

Locality. 

Width. 

Area 
of  sec- 
tion. 

Mean 
veloc- 
ity. 

Ft.  per 
fe<ond. 

3.17 

3.17 

3.44 

1.18 

3.00 

2.11 

.42 

.65 

.42 

.78 

.95 

.83 

.93 

1.05 

.73 

.82 
1.57 

.51 
1.77 
1.36 

Gage 
hei^t. 

r  barge. 

Sec.' 
i  fe^- 
ion 

February  8 

Tumallo  Creek 

do 

Bend 

Peet. 
26 
26 
25 
18 
24 
25 
62 
62 
61.8 
66 
69.4 
69 
70 
71.5 
19.5 

17.3 
21 

3.2 
3 
122 

Square 

37.6 
36.9 
39 
8.9 
32 
33 
45.7 
50.2 
44.8 
55.2 
60.5 
60.3 
63.9 
65.4 
22.6 

22.1 
21 

.9 
.96 
428 

Feet. 

March  6 

do 

'  117 

June  21 

,    ..do 

do 

J34 

August  10 

do 

do 

10  6 

November  26  .. 

do 

do 

!       «I7 

December  6 

do 

do 

1  00 

70 

September  28 . . 

Umatilla  River 

.do 

Fosters 

19 

October  2.. 

....do... 

t^  ti. 

Octol)er  5 

..  ..do 

do 

87        iA  '^ 

October  10 

do 

do 

1.09 
1.17 
1.15 
1.18 
1.22 


43 

October  18 

do 

do 

57  6 

October  24 

do 

do 

50  I 

October  26. 

.do 

...  .do.. 

59  7 

October 31...  . 

....do 

do 

®.5 

August  9 

September  30 . . 
September  19. . 

Noveml^er  16  .. 
December  23... 
December  14 

do 

.do 

Below  Echo,  m  sec.  16, 
T.  4,  R.  28  E. 

..  ..do 

16.5 
18. 1 

Wallowa  River 

Wild  Horse  Creek.... 

do 

South  Fork  of  Yam- 
hill River. 

Wallowa    Falls   above 
Wallowa  Lake. 

Rug's  ranch.  Pendleton 

do 

Sheridan 

33 

.46 
1.7 

1 

PUGET  SOUND  DRAINAGE  BASIN. 

'For  convenience  in  arrangement,  the  smaller  rivers  which  have  their  headwaters  on  the 
western  slope  of  the  Cascade  Range  and  which  flow  into  Puget  Sound  north  of  Seattle  have 
been  grouped  as  the  Puget  Sound  drainage. 

WHITE  RIVER  DRAINAGE  BASIN. 

White  River  has  its  source  near  Mount  Rainier  and  flows  into  Puget  Sound  near  Seattle, 
Wash.     Cedar  River  is  a  tributary  of  White  River. 

CEDAR  RIVER  NEAR   RAVENSDALE,  WASH. 

Tliis  station  was  established  September  27,  1902,  by  T.  A.  Noble.  It  is  located  at  the 
intake  of  the  Seattle  waterworks  and  is  15  miles  below  Cedar  Lake,  4  miles  from  the  North- 
ern Pacific  Railway  at  Ravensdale,  and  6  miles  from  the  Columbia  and  Puget  Sound  Rail- 
way at  Maple  Valley. 

The  channel  is  straight.  The  right  bank  is  steep;  the  left  bank  has  a  sloping  gravelly 
beach.  The  bed  is  permanent,  rocky  near  the  right  bank,  and  of  sand  and  gravel  near  the 
left  bank. 

Gagmgs  at  this  station  are  made  at  two  points.  The  6rst  is  142  feet  below  the  dam, 
where  the  cross  .section  is  small,  the  current  rapid,  and  conditions  suitable  for  gaging  at 
stages  l)eIow  1  foot  on  the  gage.  The  measurements  at  this  point  are  made  from  a  cable. 
The  initial  point  for  soundings  is  on  the  right  bank.  To  the  discharge  measurements  made 
below  the  dam  should  l)e  added  the  amount  of  water  flowing  into  the  gravity  system  which 
supplies  the  city  of  Seattle.     This  varies  from  34  to  37  second-feet.     The  discharge  of  this 
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pipe  line  was  measured  during  the  winter  of  1901-2  by  T.  A.  Noble,  and  the  results  have 
been  published  in  volume  49,  page  112,  Transactions  of  the  American  Society  of  Civil 
Engineers. 

At  all  stages  of  the  river  above  1  foot  on  the  gage  the  measurements  are  made  from  a 
cable  located  600  feet  above  the  dam,  at  a  point  where  the  cross  section  is  large  and  suitable 
for  gaging  the  higher  stages  of  the  river.  The  initial  point  for  soundings  is  a  spike  driven 
into  the  top  of  a  hemlock  stump  about  12  inches  in  diameter  neAr  the  edge  of  the  water. 

The  gage  is  a  plain  staff,  to  which  is  attached  a  hook  gage  and  vernier  reading  to  thou- 
sandths. When  this  gage  is  at  zero  the  hook  is  level  with  the  crest  of  the  dam.  It  is 
fastened  securely  to  the  head-gate^  above  the  dam,  and  during  1905  was  read  daily  by 
George  Landsburg.  The  bench  mark  is  the  crest  of  the  dam.  The  elevation,  from  city 
levels,  of  the  south  end  is  535.831  feet  and  of  the  north  end  535.840  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100.  pp  463-464;  13.5,  pp  276-277. 
Discharge:  100,  p  464;  135.  p  277. 
Discharge,  monthly:  100.  p  4li5;  135,  p  278. 
Gage  heights:  100.  p  464;  135,  p  277. 
Rating  table:  100.  p  465;  135.  p  278. 

Daily  gage  height,  in  feet,  of  Cedar  River  near  Ramnfidale,  Wash.,  for  1005. 


Day. 

Jan. 

Feb. 

1.30 
1.19 

Mar. 

0.93 
1.41 

Apr. 

May. 

1.04 
1.07 

June. 

July. 

Aug. 

0.67 
.67 

Sept. 

0.58 
.58 

Oct. 

0.50 
.71 

Nov. 

Dec. 

1 

1.53 
1.64 

1.27 
1.22 

1.72 
1.64 

l.Ol 
.98 

1.06 
.98 

1.20 

2 

1.32 

3 

1.71 

1.72 

1.76 

1.17 

I.Ofi 

1.70 

.96 

.67 

..57 

1.53 

.97 

1.36 

4 

1.72 

1.58 

1.79 

1.07 

1.02 

1.93 

.93 

.67 

.57 

1.49 

.98 

1.38 

5 

l.M 

1.51 

1.73 

1.05 

.9J) 

1.81 

.91 

.66 

.56 

1.70 

.94 

1.40 

6 

1.50 
1.35 

1.48 
1.47 

1.63 
1.51 

1.06 
1.09 

.98 
1.02 

1.71 
1.60 

.88 
.86 

.65 
.6.5 

.56 
.54 

1.88 
1.78 

.90 
.90 

1.38 

7 

1.43 

8 

1.30 

1.43 

1.47 

1.09 

.91 

1.58 

.8.5 

.64 

.55 

1.98 

.87 

1.44 

9 

1.21 

1.40 

1.44 

1.08 

1.25 

1.51 

.81 

.(>5 

..54 

1.82 

.83 

1.40 

10 

1.14 
1.08 
1.04 
.96 
.99 
.95 
.92 
.89 
.88 
.86 
.87 

1.38 
1.32 
1.28 
1.25 
1.18 
.97 
.73 
.69 
.71 
.76 
.74 

1.48 
1.47 
1.48 
1.38 
1.27 
1.17 
1.08 

i.a5 

1.04 
1.10 

1.06 
1.08 
1.05 
1.04 
1.08 
l.Oti 
La-) 
1.04 
1.03 
1.08 
1.46 

1.14 
1.11 
1.06 
1.15 
1.29 
1.46 
1.47 
1.44 
1.37 
1.29 
1.25 

1.45 

1.36 

1.31 

1.18 

1.12 

1.09 

1.05 

.99 

.97 

.94 

.98 

.78 
.77 
.77 
.76 
.84 
.77 
.77 
.81 
.79 
.77 
.75 

.64 
.64 
.63 
.61 
.62 
.60 
.61 
.63 
.61 
.59 
.58 

.54 
.54 
.54 
.59 
.58 
.57 
.57 
.56 
.56 
.57 
.58 

1.60 
1.50 
1.39 
1.35 
1.27 
1.32 
1.26 
1.26 
1.24 
1.17 
1.11 

.78 
.76 
.76 
.74 
.72 
.72 
.72 
.71 
.74 
1.15 
1.10 

1.36 

11 

1.28 

12..! 

1.24 

13 

1.17 

14 

1.14 

15 

1.12 

16 

1.09 

17 

1.27 

18 

1.34 

19 

1.38 

20 

1.42 

21 

.86 

.77 

1.17 

1..5I 

1.32 

.95 

.73 

.5S 

.57 

1.07 

1.04 

1.38 

22 

.86 

.74 

1.26 

1.49 

1.42 

.92 

.72 

.58 

..55 

1.03 

1.02 

1.32 

23 

.88 

.76 

1.30 

1.47 

1.91 

.90 

.71 

.57 

.53 

.99 

.98 

1.28 

24 

.99 

.78 

1.50 

1.47 

2.74 

.89 

.71 

.50 

..54 

1.02 

.94 

1.35 

25 

1.03 

.77 

1.55 

1.54 

2.46 

.92 

.70 

..56 

.m 

1.47 

1.30 

1.37 

26 

1.02 

.76 

1.57 

1.55 

2.13 

.91 

.70 

..56 

.63 

1.49 

1.60 

1.71 

27 

1.40 

.74 

1.61 

1.46 

1.95 

1.00 

.69 

.56 

.60 

1.41 

1.0.5 

1.79 

28 

1.66 

.83 

1.54 

1.39 

1.96 

1.22 

.69 

.58 

.60 

1.29 

1..54 

1.65 

29 

1.69 

1.46 

1.28 

1.91 

1.19 

.69 

..58 

.61 

1.23 

1.39 

1.53 

30 

1.55 

1.33 

1.18 

1.80 

1.06 

.r.K 

..58 

.60 

1.15 

1.29 

1.49 

31 

1.43 



1.26 

1.75 

.68 

.,58 

1.09 

1.39 
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SNOHOMISH  RIVER  DRAINAGE  BASIN. 

Snoqualmie  and  Skykomish  rivere  unite  to  form  the  Snohomish,  which  flows  into  Puget 
Sound  about  10  miles  beyond  the  junction,  near  Everett,  Wash.  The  Stilaguamish  lies 
north  of  the  Skykomish  and  has  a  parallel  course. 

SOUTH  FORK  OF  SKYKOMISH  RIVER  NEAR  INDEX,  IV ASH. 

This  station  was  established  October  6,  1902,  by  T.  A.  Noble,  and  was  discontinued 
September  30,  1905.  It  is  located  about  2  miles  above  Index  and  about  300  feet  from  the 
railroad  track. 

The  channel  is  straight  for  500  feet  above  and  300  feet  below  the  station.  Both  banks 
are  of  solid  rock  and  not  liable  to  overflow.  The  bed  of  the  stre^un  is  of  sand  and  gravel,  not 
liable  to  change  except  near  the  I^ft  bank,  where  the  sand  shifts  at  high  water.  This  does 
not  cause  any  important  change  in  the  cross  section.  This  station  is  300  feet  upstream 
from  Sunset  Falls,  where  the  river  plunges  down  a  solid  granite  ledge  with  a  slope  of  about 
two  horizontal  to  one  vertical.  The  ledge  answers  the  purpose  of  a  spillway  in  r^ulating 
the  flow  of  the  river  at  the  gaging  station,  since  the  water  has  a  free  discharge  and  a 
permanent  bed  just  below  the  station. 

Discharge  measurements  are  made  by  means  of  a  cable  and  c«r.  The  initial  point  for 
for  soundings  is  on  the  left  bank  at  a  plug  driven  in  the  solid  rock  10  feet  fn>m  the  edge 
of  the  stream  at  low  water. 

A  staff  gage  b  fastened  to  the  solid  rock  A  hook  gage  is  used  for  reading  to  hundredths 
of  a  foot.  During  1905  the  gage  was  read  once  each  day  by  Louis  G.  Hey  brook.  The  bench 
mark  i.s  a  cross  cut  in  the  rock  about  6  feet  above  low  water  and  40  feet  downstream  from 
the  gage;  elevation,  9.232  feet  above  the  datum  of  the  gage  and  679.158  feet  above  sea 
level,  as  obtained  from  the  Great  Northern  Railway. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  222;  100,  pp  471-472;  135,  pp  278-279. 

Discharge:  85,  p  223. 

Discharge,  monthly:  100,  p  474;  135,  p  280. 

Gage  heights:  85,  p  223;  100,  pp  472-473;  135,  p  279. 

Kating  table:  100,  p  473;  135,  p  280. 

Daily  gage  height^  in  feet,  of  Smith  Fork  of  Skykomish  River  near  Index ^  Wash,  y  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

J 

3.55 

4.72 

5.25 

5.4 

5.43 

3.88 

3.55 

3.21 

2.98 

3.8 

2.52 

2.38 

2.23 

2.2 

2.18 

2.18 

2.19 

2.12 

2.93 

2.71 

2.78 

2.6 

2.4() 

2.15 

2.38 

2.15 

2.04 

1.97 

1.66 

1.6 

1.64 

1.63 

1.61 

1.58 

1.52 

1.45 

5.72 

6.85 

7.2 

7.1 

6.41 

5.72 

5.21 

6.21 

5.62 

6.1 

6.81 

5.28 

4.72 

4.46 

4.49 

4.5 

4.47 

4.71 

3.14 
3.07 
3.02 
2.94 
3.27 
3.45 
3.91 
4.39 
a  75 
3.22 
3.21 
3.42 
3.74 
3.72 
3.45 
3.31 
3.21 
3.47 

;.53 
a2 

3.24 

3.21 

3.6 

3.87 

4.48 

5.66 

5.31 

4.44 

4.02 

a89 

3.54 

6.6 

5.21 

4.72 

5.37 

4.42 

7.02 

6.21 

8.1 

7.45 

5.7 

5.56 

5.61 

5.98 

a  21 

6.1 

5.81 

5.48 

5.45 

5.38 

4.8 

4.13 

4.23 

4.32 

3.71 
a45 
3.31 
3.28 
a25 
3.19 

ao2 

2.92 

ao4 

2.98 
2.83 
2.43 
2.35 
2.61 
2.48 
2.5 
2.48 
2.29 

1.83 

1.81 

1.66 

1.62 

1.62 

1.6 

1.58 

1.53 

1.56 

1.54 

1.48 

1.43 

1.41 

1.4 

1.98 

4.43 

4.74 

3.16 

1.51 

2                                          

1.34 

3                           

1.^ 

4.               

1.28 

5 

LIS 

6 

1.12 

7                                     

1.06 

8 

1.34 

9 

1.86 

10 

1.62 

11 

1.43 

12 

1.41 

13 

1.45 

14 

1.34 

15 

1.32 

16 

1.31 

17 '. 

1.56 

18 

2.21 
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DaUy  gage  height^  in  feet,  of  South  Fork  of  Skykomish  River  near  Index,  Wash,,  for  1906, — 

Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Srpt. 

19 

2,22 

2.2 

2.08 

2.18 

2.31 

3.02 

a2 

2.92 
6.18 
5.96 
4.10 
3.78 
3.31 

2.12 

2.4 

3.1 

4.48 

5.0 

5.4 

7.76 

5.12 

5.21 

5.58 

4.51 

4.34 

4.61 

4.48 

4.48 

4.92 

4.94 

4.73 

4.2 

4.15 

3.81 

3.48 

3.24 

4.0 

4.f>2 

4.63 

5.12 

5.52 

6.13 

6.58 

6.22 

6.2 

4.5 

3.96 

3.62 

4.25 
4.14 
4.09 
4.25 
4.32 
4.81 
4.56 
4.78 
5.38 
5.69 
5.89 
6.41 
7.12 

4.29 
4.41 
4.35 
4.12 
a  91 
3.81 
3.49 
4.06 
4.82 
4;  51 
4.34 
3.81 

2.22 

2.26 

2.34 

2.31 

2.19 

2.12 

2.0 

1.94 

1.88 

2.03 

1.98 

1.95 

1.91 

6.32 

2.17 

1.9 

1.68 

1.53 

1.45 

1.21 

1.18 

1.23 

1.19 

1.25 

1.28 

2.0 

2.0 

20 

3.81 

21 

2.74 

22 

2.45 

23 .. 

2.7 

24 

2.85 

25 

2.9 

26..             .   .  •. 

6.55 

27 

4.8 

28 

3.82 

29. 

3.76 

30 

3.85 

31 

8NOQUALMIE  lUVER  NEAR  8XOQUALMIE  FALLS,   WASH. 

This  station  was  originally  established  by  T.  A.  Noble  September  14,  1902,  and  was  dis- 
continued September  30,  1905.  The  gage  was  originally  located  below  the  falls,  but  was 
destroyed  by  the  flood  of  December  1 ,  1902.  November  2,  1902,  another  gage  was  placed 
about  3  miles  above  Snoqualmie  Falls  post-oflBce. 

The  right  bank  is  high  and  never  overflows;  the  left  bank  overflows  at  extreme  high 
water.  The  bed  of  the  stream  is  of  gravel  and  sand  and  is  not  liable  to  shift.  The  station 
Is  located  below  the  junction  of  the  north,  south,  and  middle  forks  of  Sno<|ualmie  River. 
At  Snoqualmie  Falls,  about  4  miles  below  this  station,  the  river  flows  over  a  precipice  268 
feet  high.  Above  the  falls  the  Snoqualmie  Falls  Power  Company  has  built  a  dam  and  water- 
power  plant.  The  slack  water  from  this  dam  reaches  back  from  the  falls  about  3  miles, 
and  probably  affects  the  flow  of  the  river  slightly  at  the  gaging  station.  This  is  the  only 
possible  location  for  a  gaging  station  which  will  include  all  three  forks  of  the  river. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  a  spike  driven  into  a  large  maple  stump  on  the  right  bank,  about  4  feet  above 
the  ground. 

The  present  gage,  established  January  7,  1903,  is  in  two  sections.  During  1905  the  gage 
was  read  once  each  day  by  E.  C.  Reinig.  The  bench  mark  is  the  initial  {wint  for  soundings; 
elevation,  27.83  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  thLs  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  pp  220-221;  100,  pp  468-469;  i:J5,  p  2H1. 

Discharge:  85,  p  221;  100,  p  469. 

Discharge,  monthly:  100.  p  471;  135,  p  284. 

Gage  heights:  85.  pp  221-222;  100,  pp  469-470;  135,  p  282. 

Rating  table:  100,  p  470;  135,  p  283. 

IRR  178—06 16 
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234  STREAM    MEASUREMENTS    IN    1905,   PART    XTV. 

Daily  gage  height^  in  feet,  o/Snoqualmie  River  near  Snoqwdmie  Falls,  Wath.^for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.03 

2.96 

0.23 

3.0 

3.01 

6.13 

2.71 

1.24 

LOS 

2 

5.73 

2.75 

7.85 

2.97 

3.67 

6.1 

2.64 

1.19 

.93 

3 

6.15 

2.63 

6.54 

2.84 

2.69 

7.37 

2.61 

1.13 

.85 

4 

4.77 

2.44 

5.6 

2.06 

2.63 

6.7 

2.44 

1.09 

.83 

5 

4.21 

2.31 

5.13 

3.28 

2.61 

6.17 

2.37 

1.05 

.79 

6 

3,55 

2.2 

4.46 

3.31 

2.97 

6.45 

2.29 

1.0 

.75 

7 

3.33 

2.23 

4.31 

3.60 

4.02 

5u2 

2.2 

.99 

.71 

8 

3.05 

2.26 

3.96 

a23 

4.38 

4.99 

2.19 

1.0 

.92 

9.       .            . 

2.8 
2.61 

2.19 
2.11 

4.21 
4.5 

3.02 
2.85 

6.06 
6.0 

4.92 
4.87 

2.21 
2.12 

.96 
.96 

l.(B 

10 

M 

11 

2.43 

2.05 

4.21 

2.81 

6.23 

4.61 

1.97 

.94 

.9 

12 

2.16 

1.87 

3.94 

2.79 

6.62 

a92 

1.82 

.9 

.85 

13 

2.0 

1.63 

3.67 

3.24 

7.21 

3.75 

1.74 

.85 

LI 

14 

2.19 

1.6 

3.56 

3.12 

7.42 

3.41 

1.96 

.8 

1.25 

15 

2.27 

1.58 

3.4 

2.97 

6.29 

3.32 

2.21 

.82 

1.11 

16 

2.38 

1.55 

3.49 

2.84 

4.41 

0.16 

2.62 

1.45 

1.23 

17 

2.35 

1.54 

3.58 

3.19 

4.22 

3.09 

2.58 

4.41 

1.45 

18 

2.33 

1.84 

3.A 

3.47 

4.12 

3.01 

2.34 

2.62 

108 

19 

2.2 

2.63 

3.91 

3.64 

4.02 

2.93 

2.29 

2.31 

1.85 

20 

2.19 

3.22 

4.1 

3.89 

3.96 

2.94 

2.17 

1.87 

i61 

21 

2.18 

4.3 

4.35 

4.23 

3.81 

2.92 

2.03 

1.82 

112 

22 

2.21 

4.43 

4.66 

4.45 

4.61 

2.91 

1.92 

1.72 

1.8 

23 

2.45 

4.61 

4.61 

4.97 

6.3 

2.88 

1.8 

1.56 

1.71 

24 

4.1 

6.2 

4.79 

6u21 

8.06 

2.9 

1.73 

1.42 

1.92 

25 

3.82 

6.60 

4.69 

6.26 

7.01 

2.91 

1.58 

1.36 

iO 

26 

4.67 

5.20 

4.6 

4.92 

6.68 

2.99 

1.45 

1.21 

5Q 

27 

1       5.82 

4.27 

4.34 

4.92 

6.63 

3.32 

1.43 

1.16 

427 

28 

'       5.89 

4.36 

3.92 

a63 

6.6 

3.21 

1.41 

1.02 

135 

29 

4.53 

3.61 

3.42 

6.57 

2.96 

1.38 

1.07 

3.27 

30 

3.97 

3.29 

3.0 

6.63 

2.81 

1.32 

1.09 

116 

31 

1      ^^ 



3.13 

6.6 

1.27 

1.06 
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Pasre. 

Acknowledgments 12 

Acre-foot,  definition  of 4 

Albany,  Oreg., 

Willamette  River  at: 

description 223 

discharge 223 

gage  heights 223 

Alfalfa,  Oreg., 

Satas  River  near: 

discharge 220 

Allen  ditch  at— 
Echo,  Oreg. : 

description 194 

discharge 194-19.'> 

discharge  of  wasteway  of 195 

American  Falls,  Idaho, 
Snake  River  above: 

discharge 96 

Arcadia,  Oreg., 

Emerson  wasteway  near: 

discharge 130 

Lockett's  Gulch  wasteway  near: 

discharge 120 

Arlington,  Oreg., 
Rock  Creek  near: 

description 206 

discbarge 206 

discharge,  monthly 207 

gage  heights 20^-207 

rating  table 207 

Willow  Creek  near: 

description 202 

discharge 202 

discharge,  monthly 203 

gage  heights 202 

rating  table 203 

Asotin  Creek  near— 
Asotin,  Wash.: 

description 167, 168 

gage  heights 168, 169 

Baker  City,  Oreg., 

Powder  River  near: 

description 148 

discharge 149 

discharge,  monthly 150 

gage  heights 149 

rating  table 150 

Barton,  Oreg., 

Clackamas  River  near: 

description 228 

discharge 228 

gage  heights 228 


Bear  Creek  near—  Page. 

Wallowa,  Oreg.: 

discharge 228 

Becker  Creek  Logan  ditch  above  Vale,  Oreg. : 

discharge 147 

Bel  tie  ditch  near— 

Hermiston,  Oreg.: 

description 199 

discharge 199 

Bend,  Oreg., 

Central  Oregon  canal  near: 

description 216 

discharge 216 

discharge,  monthly 217 

gage  heights 216 

rating  table 217 

Columbia  Southern  canal  near: 

discharge 219 

Deschutes  River  near: 

description 208 

discharge 208 

discbarge,  monthly 209 

gage  heights 208^209 

rating  table 209 

Pilot  Butte  canal  near: 

description 217 

discharge 217 

discharge,  monthly 219 

gage  heigh  ts 218 

rating  table 218 

Tumallo  Creek  near: 

discharge 230 

Benton  Water  Company's  canal  nt-ar— 

Klona,  Wash.: 

dischaigo 62 

gage  heights 62 

hoadworks  location 63,62 

Big  Bend  ditch  at- 

Joscph,  Oreg.: 

description 165 

discharge 166 

gage  heights Hi6 

Big  Blackfoot  River  near— 

Bonner,  Mont.: 

description 19 

dischaiK^) 19 

discharge,  monthly 21 

gage  heights 20 

rating  table 20 

Big  Lost  River  near- 
Chilly,  Idaho: 

description 110 

discharge 110 

discbarge,  monthly 112 

235 
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Big  I^st  River  near—  Page. 

Chilly,  Idaho-Continued. 

gage  hoights Ill 

rating  table Ill 

Mackay.  Idaho: 

description 108 

discharge 108 

discharge,  monthly 110 

gage  heights 109 

rating  table 109 

Big  Woo<i  River  near— 

dimlct,  Idaho: 

description 112 

discharge 112 

gage  heights 1 13 

Shoshone,  Idaho: 

description 113 

gage  heights 113 

Birch  Crwk  near— 

IVndleton,  Oreg.: 

discharge 228 

Bittcrroot  River  near— 

Grantsdale.  Mont.: 

description 21 

discharge 22 

discharge,  monthly 23 

gage  heights 22 

rating  table 23 

Blackfoot  River  near- 
Presto,  Idaho: 

description 106 

discharge 106 

discharge,  monthly 107-108 

gage  heights 106-107 

rating  table 107 

Boise  River,  Idaho: 

description 91 

near  Highland,  Idaho: 

description 121 

discharge 122 

discharge,  daily 123 

discharge,  monthly 123 

gage  heights 122 

Bonner,  Mont., 

Big  Blackfoot  River  near: 

description 19 

discharge 19 

discharge,  monthly 21 

gage  heights 20 

rating  table 20 

Bowman  ditch  at— 

Umatilla,  Oreg.: 

description 201 

discharge 201 

Broadgauge  canal  near^ 

North  Yakima,  Wash.: 

description 73 

discharge 73 

gage  heights 73 

head  works  location 54 

Brosnan  ditch  near- 
Ontario,  Oreg.: 

dl.schargc 137 

Brown  well  ditch  at— 

Umatilla,  Oreg.: 

de^scription 201 

discharge 201 


Bully  Creek  at  and  above—  P«ge. 

Vale,  Oreg.: 

dcacription 137- 138, 110 

discharge 138, 140 

discharge,  moflthly 19 

gageheighU 138-138,141 

rating  table 139 

Burnt  River  near— 
Huntington.  Oreg.: 

discharge 228, 229 

C4inyon  City,  Oreg., 
Canyon  Creek,  near: 

discharge 229 

Canyon  Creek  near- 
Canyon  City,  Oreg.: 

discharge 229 

Carey,  Idaho, 

Little  Wood  River  near: 

dcacriptlon 113-114 

discharge 1 14 

gage  heights 114 

Carmichael  ditch  at— 
PrinevUle,  Oreg.: 

discharge 219 

Cascade  canal  near- 
Thorp.  Wash.: 

discharge 54 

gage  heights 55 

head  works  location 53,54 

Cashmere,  Wash., 

Wenache  River  at: 

description 40 

discharge 41 

discharge,  monthly 42 

gage  heights 41 

rating  table 42 

Cedar  River  near— 
Ravensdale,  Wash.: 

description 230-231 

gage  heights 231 

C*entral  Or^on  canal  near- 
Bend,  Oreg.: 

description 216 

discharge 216 

discharge,  monthly 217 

gage  heights 216 

rating  Uble 217 

Chelan  Lake  at— 
Chelan.  Wash.: 

gage  heights 37 

Chelan  River  below— 
l^ke  Chelan,  Wash.: 

description 38 

discharge 38 

discharge,  monthly 40 

gage  heights 39 

rating  table 39 

Chelan  River  basin: 

description 37 

Chilly,  Idaho, 

Big  Lost  River  near: 

description no 

discharge no 

discharge,  monthly 112 

gage  heights ni 

rating  table ui 
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Clack&mas  River  near—  Page. 

Barton,  Oreg.: 

deacription 228 

diacharge 228 

gage  heights 228 

Clark  canal  near- 
North  Yakima,  Wash.; 

deacription 68 

discharge 68 

gage  heights 68 

head  works  location 54; 68 

Clark  Fork  at— 

Priest  River,  Idaho: 

deacription l^ 

discharge 1 '» 

discharge,  monthly 10 

gage  heights l.'i 

rating  Uble 16 

Clark  Fork  drainage  basin: 

description 14 

Clealum  River  near— 
Roslyn,  Wash.: 

deacription 80-81 

discharge 81 

discharge,  monthly 82 

gage  heights 81 

rating  table S2 

Coeur  d'Alene  Lake  at  - 
Couerd'Alene,  Idaho: 

description 24 

gage  heights 2r» 

Cold  Springs  near— 
Hermiston,  Oreg.: 

discharge 201 

Cole's  ditch  near- 
Dell,  Oreg.: 

discharge 146 

Columbia  River  near— 
.lulia.  Wash.: 

description 12 

gage  heights 13 

Pasco,  Wash.: 

description V.i-U 

gage  heights 14 

Colmnbia  River  baam: 

description 12 

Columbia  Southern  canfll  near— 
Hend,  Oreg.: 

discharge 219 

Company  ditch  above- 
Vale,  Oreg.: 

discharge 146 

Ccrapany  ditch  near— 
Wallowa,  Oreg.: 

description 166 

discharge 166 

diacharge,  monthly 167 

gage  hclghta 166-107 

Computation,  rules  for 4-5 

Cow  Creek  near- 
Keystone,  Wash.: 

description 175 

discharge 175 

gage  heights liry-im 


Cow  Hollow  wasteway  near-  Pago. 

Owyhee,  Oreg.: 

discharge 120 

Cox  canal  near- 
North  Yakima,  Wash.: 

discharge 77 

head  works  location 54 

Crescent  Creek  at— 

Crescent  Lake  outlet: 

discharge 229 

Crooked  River  near- 
Forest,  Oreg.: 

diacharge 299 

Prlneville,  Oreg.: 

discharge 229 

Sec.  5,  T.  17S.,  R.  17  K.: 

discharge 229 

Current  meters,  classes  of 8 

methods  of  using 9-10 

Dell,  Oreg., 

Cole's  ditch  near: 

discharge 146 

Willow  Creek  neai : 

description 143-144 

discharge 144 

discharge,  monthly 146 

gage  heights 144-145 

rating  table 145 

Deschutes  Irrigation  and  Power  Company's 
flume  near  - 
Bend,  Oreg.: 

discharge 229 

Deschutes  River  basin: 

description 207 

Deschutes  River  near- 
Bend,  Oreg.: 

description 208 

discharge 208 

discharge,  mont'.ily 209 

gage  heights 2')8  209 

rating  table 200 

Black  Rock  Ford: 

discharge 229 

I^va,  Oreg.: 

description 212 

diacharge 212 

di.«»charge.  montV:ly 213 

gage  heights 212-213 

rating  table 213 

Royce's  ranch: 

discharge 229 

West's  (B.)  farm: 

discharge 229 

T.  19,  R.  11  K.: 

discharge 229 

Deachutea  River,  Kast  Fork  ne>ir  — 
Odell,  Oreg. : 

description 210 

discharge 210, 229 

discharge,  monthly 211 

gage  heights 210-211 

rating  table 21 1 

Dcsr-hutes  River.  West  Fork.  near- 
Lava,  Oref.: 

description 214 
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Deschutes  River,  West  Fork,  near—  Page. 

Lava,  Oreg.— Continued. 

discharge 214 

discharge,  monthly 215 

gage  heights 214-215 

rating  table 215 

Deschutes  River  Valley, 

Canals  in: 

sUtion  data 216-219 

Dickey  Prairie,  Oreg., 

Molalla  River  at: 

description 227 

discharge 227 

gage  heights 227 

Discbarge,  methods  of  measuring  and  com- 
puting   : 6-11 

Drainage  basins,  list  of 2-3 

Easton,  Wash., 

Kachess  Lake  near: 

gage  heights 78 

Kachess  River  near: 

description 78-79 

discharge 79 

discharge,  monthly 80 

gage  heights 79 

rating  table 80 

Echo,  Oreg., 

Allen  ditch  at: 

description 194 

discharge 194-195 

discharge  of  waste  way  of 195 

Gillette  Springs  outlet  near: 

discharge 201 

Henrietta  mill  ditch  at: 

description 192 

discharge 193 

discharge  of  wasteway  of 193 

Hinkle  ditch  at: 

description 195 

discharge 196 

Lisle  (Charles)  ditch  at: 

discharge 192 

Lisle  &  Crane  ditch  near: 

description 191 

discharge 191 

Maxwell  ditch  at: 

description 197 

discharge 197 

discharge  of  wasteway  of 107 

Pioneer  ditch  at: 

description 196 

discharge 196 

Unatilla  River  near: 

discharge 2:W) 

Wilson  &  Co. 'a  ditch  at: 

description 194 

discharge 194 

Elberton,  Wash.. 

Palouse  River  at: 

description 169-170 

discharge 170 

gage  heights 170 

Elgin,  Oreg., 

Grande  Ronde  River  near: 

description 1.53 

discharge 153 

discharge,  monthly 155 


Elgin,  Oreg.— Continued.  Page. 
Grand  Ronde  River  near- 
gage  heights 154 

rating  table 154 

Minam  River  near: 

discharge 229 

Wallowa  River  near: 

description 161-ie 

discharge 162 

discharge,  monthly 163 

gage  heights 162 

rating  table 163 

Ellensburg,  Wash., 
Fogarty  canal  near: 

discharge 77 

head  works  location 53 

Olsen  canal  near: 

discharge 56 

gage  heights 56 

head  works  location 53,56 

Town  canal  near: 

discharge 56 

gage  heights 56 

head  works  location 53»55 

Emeraon  wasteway  near- 
Arcadia,  Oreg.: 

discharge 120 

Equivalents,  table  of 5-6 

Fall  River  at— 

Fremont,  Idaho: 

description 97 

discharge 97 

discharge,  monthly 9^99 

gage  heights 97-98 

rating  table 98 

Farmers  and  Citizens  ditch  near- 
Joseph,  Oreg.: 

description 164 

discharge 164 

gage  heights 164 

Farmers'  mill  ditch  at— 
Pendleton,  Oreg.: 

description 190 

discharge 190 

gage  heights 190 

Faulkner    (Patrick    and     Larry)     ditches 
above — 
Vale,  Oreg.: 

discharge 147 

Findley's  ditch  near— 
Rosland,  Oreg.: 

discharge 216 

Fletcher  wasteway  near— 
Owyhee,  Oreg.: 

discharge 130 

Floats,  use  of,  in  measuring  discharge S 

Fogarty  canal  near— 
Ellensburg,  Wash.: 

discharge 77 

head  works  location 53 

Forest,  Oreg., 

Crooked  River  near: 

discharge 229 

Fortune  canal  near- 
North  Yakima,  Wash.: 

description , _. 67 

discharge 67 
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Tortune  canal  near—  Page. 

North  Yakima,  Wash.— Continued. 

gage  heigh ta 67 

head  works  location 54,67 

Fosters,  Oreg., 

Umatilla  River  near: 

d  ischarge 230 

Fowler  canal  near- 
North  Yakima,  Wash.: 

discharge 59 

gage  heights 60 

head  works  location 53,59 

Fremont,  Idaho, 
Fall  River  at: 

description 97 

discharge 97 

discharge,  monthly 9Jt-99 

gage  heights 97-98 

ratini5  table 98 

Gaging  stations,  equipment  of 7 

Qellerman  &  Frohman  ditch  above  Vale, 
Oreg.: 

description 135 

discharge 135 

Gibbon,  Oreg., 

Umatilla  River  near: 

description 181-182 

discharge 182 

discharge,  monthly 183 

gage  heigh ts 182-183 

rating  table 183 

Gillette  Springs  outlet  near- 
Echo,  Oreg.: 

dlsch.!  rge 201 

Gimlet,  Idaho, 

Big  Wood  River  near: 

description 112 

discharge 112 

gage  heights 113 

Gleed  canal  near- 
North  Yakima,  Wash.: 

description 69 

discharge 69 

gage  heights 70 

head  works  location 54,69 

Goshen,  Oreg., 

Coast  Fork  of  Willamette  River  near: 

description 221 

discharge 221 

gage  heights 222 

Grande  Ronde  River  near- 
Elgin,  Oreg.: 

description 153 

discharge 153 

discharge,  monthly 155 

gage  heights 154 

rating  table 154 

Hilgard,  Oreg.: 

description 150-151 

discharge 151 

discharge,  monthly 152 

gage  heights 151-152 

rating  table 152 

Zindel,  Wash.: 

description 155 

gage  heights 15.5-156 


G  ranger  canal  near—  Page . 

North  Yakima,  Wash.: 

discharge 77 

head  works  location 53 

Granger  ditch  at— 
Joseph,  Oreg.: 

description 165 

discharge 165 

gage  heights 165 

Grantsdale,  Mont., 

Bltterroot  River  near: 

description 21 

discharge 22 

discharge,  monthly 23 

gage  heights 22 

rating  table 23 

Gray  ditch  above- 
Vale,  Oreg.: 

discharge 147 

Grosscup's  canal  near— 
Kiona,  Wash.: 

description 65 

discharge 65 

gage  heights 65 

head  works  location 53,65 

Hailey,  Oreg.: 

Qulgley  Creek  near: 

discharge 229 

Ilalliday's  bridge  near  Ontario,  Oreg., 
Malheur  River  at: 

description 131 

discharge 132 

discharge,  monthly 133 

gage  heights 132 

rating  table 133 

Hangman  Creek  at  and  near— 
Tekoa,  Wash.: 

description 27-28,29 

discharge,  daily 29 

gage  heights 28 

Hangman  Creek,  North  Fork,  at— 
Tekoa,  Wash.: 

description 29-30 

discharge 30 

gage  heights 30 

Harris  ditch  above- 
Vale,  Oreg.: 

discharge 147 

Hendricks  Ferry,  Oreg., 
McKenzie  River  at : 

description 222 

discharge 222 

gage  heights 223 

Henrietta  mill  ditch  at— 
p:cho,  Oreg.: 

de«;rlptlon 192 

discharge 193 

discharge  of  waateway  from 193 

Hermiston,  Oreg., 
Beitle  ditch  near: 

description 199 

discharge 199 

Cold  Springs  near: 

discharge 201 

Hermiston  ditch  noar: 

description 198 

discharge 198 
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Hermlston  ditch  near—  Page. 

Ilcrniiston,  On^.: 

description 198 

discharge 198 

Highland.  Idaho, 
Boise  River  near: 

description 121 

discharge 122 

discharge,  daily 123 

discharge,  monthly 123 

gage  heights 122 

Hilgard,  Oreg., 

Grande  Ronde  River  at: 

description IJiO-lSl 

discharge 151 

discharge,  monthly 152 

gage  heights 151-152 

rating  table 152 

Hinkle  ditch  at— 
Echo,  Oreg.: 

description 195 

discharge 196 

Uomedale,  Idaho, 
Succor  Creek  near: 

description 114-115 

discharge 115 

discharge,  monthly 116 

gage  heights 115 

Hood  River  at— 

Winans  City,  Oreg.: 

descripUon 21^-220 

discharge 220 

gage  heights 220 

Hooper,  Wash., 

Palouse  River  at: 

description 171 

discharge 171 

discharge,  monthly 173 

gage  heights 172 

rating  table 172 

Hope  Mill  ditch  at— 
Vale,  Oreg.: 

description 136 

discharge 136 

Horseshoe  Irrigation  Company's  ditch  at— 
Yoakum,  Oreg.: 

destTiption 191 

Hubbard  canal  near — 

North  Yakima,  Wash.: 

discharge 59 

gage  heights 59 

head  works  location 53, 59 

Huntington,  Oreg., 
Burnt  River  near: 

discharge 228, 229 

Hydrographers,  list  of 12 

Ilydrographic  surveys,    annual    appropria- 
tions for 4 

organization  and  scopK)  of 1-4 

Ice-covered  streams,  method  of  measuring 

flow  of 10 

Index,  Wash., 

South  Fork  of  Skykomish  River  near: 

description 2.^2 

gage  heights 2.{*J  2^3 


Jasper,  Oreg.,  Page. 

Middle  Fork  of  Willamette  River  at: 

deaeription 230 

discharge 221 

gage  heights 221 

Jefferson,  Oreg., 

Santiam  River  at: 

description 224 

discharge 224 

gage  heights 224 

"J.  H."  ditch- 
Above  Vale,  Oreg. : 

description 135 

discharge 135 

John  Day  River  near- 
John  Day  City: 

discharge 229 

McDonald,  Oreg.: 

description 20S^-2M 

discharge 304 

discharge,  monthly 205 

gage  heights 204-30* 

rating  table 205 

John  Day  River  basin: 

description 203 

Joseph,  Or^., 

Big  Bend  ditch  at: 

description ifis 

discha.rge ifis 

gage  heights 166 

Farmers  and  Citizens*  ditch  near: 

description 164 

discharge i64 

gage  heights i64 

Granger  ditch  at: 

description 165 

discharge i65 

gage  heights ifis 

Silver  Lake  ditch  near: 

description i63 

discharge 163 

gage  heights 164 

Wallowa  River  near: 

description I.SS-IS? 

discharge i57 

discharge,  monthly is9 

gage  heights 157-158 

rating  table is8 

Wallowa  Lake  near: 

description is6 

discharge 156 

Julia,  Wash., 

Columbia  Rivernear: 

description 12 

gage  heights 13 

Kaehess  Lake  near— 

Easton,  Wash.: 

gage  heights 7s 

Kaehess  River  near— 

Easton,  Wash.: 

description 7S-7S» 

discharge 79 

discharge,  monthly 80 

gage  heights 79 

rating  table 80 
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Kelly  canal  near—  Page. 

North  Yakima,  Wash.: 

discharge 77 

head  works  location 54 

Kennewick  canal  near— 

Kennewick,  Wash.: 

description 64 

discharge 64 

gage  heights 64 

head  works  location 53,64 

Keystone,  Wash., 

Cow  Creek  near: 

description 175 

discharge 175 

gage  heights 17.'>-176 

Kiona,  Wash., 

Benton  Water  Company's  canal  near: 

discharge 62 

gage  heights 62 

head  works  location .'a,  62 

Orosscup  canal  near: 

description 65 

discharge 65 

gage  heights 65 

head  works  location .'i3,65 

Kiona  canal  near: 

description 63 

discharge 63 

gage  heights 63 

head  works  location 53, 63 

Kiona  Water  Company's  canal  near: 

description 63 

discharge 63 

gage  heights 64 

head  works  location 53, 64 

Yakima  Kiver  near: 

description 40-50 

discharge TK) 

discharge,  monthly 52 

gage  heights 51 

rating  table 51 

Kiona  canal  near— 

Kiona,  Wash.: 

description 63 

discharge 63 

gage  heights 63 

head  works  location .'i.'l,  63 

Kiona  Water  Supply  Company's  canal  near— 

Kiona,  Wash.: 

description 63 

discharge 63 

gage  heights 64 

head  works  location 5;i,  63 

Laswell  canal  near- 
North  Yakima,  Wash.: 

discharge 77 

head  works  location 54 

Lava,  Or^., 

Deschutes  River  near: 

description 212 

discharge 212 

discharge,  monthly 213 

gage  heights 212 

rating  table 213 

West  Fork  of  Deschutes  River  near: 

deecripUon 214 


Lava.  Oreg.— Continued.  Page. 

West  Fork  of  Deschutes  River  near: 

discharge 214 

discharge,  monthly 215 

gage  heights 214-215 

rating  teble 215 

Lmebarger  ditch  above- 
Vale,  Oreg.: 

description 135 

discharge 135 

Lisle  (Charles)  ditch  at- 
Echo,  Oreg.: 

discharge 192 

Lisle  and  Crane  ditch  near  - 
Echo,  Oreg.: 

description 191 

discharge 191 

Little  Wood  River  near 
Carey,  Idaho: 

description 1I.V114 

discharge 114 

gage  heights 1 14 

Little  Spokane  River  near- 
Spokane,  Wash.: 

description 31 

gage  heights 31 

Ix)cketts  Oulch  wasteway  near- 
Arcadia,  Oreg.: 

discharge 120 

I^gan  ditch  above- 
Vale,  Oreg.; 

discharge 147 

Ixwmls,  Wash.: 

Sinlahekin  Creek  near: 

description 31-32 

gage  heights 32 

I>ower  Scott  canal  near- 
North  Yakima,  Wash.: 

description 67 

discharge 67 

gage  heights 68 

head  works  location 54,67 

Ixiwery  canal  near- 
North  Yakima,  Wash.: 

description 68 

discharge 69 

gage  hei gh  ts 69 

head  works  location 54, 68 

Luckiamute  River  near— 
Suver,  Oreg.: 

description 226 

discharge 226 

gage  heights 227 

Lyon,  Idaho, 

South  Fork  of  Snake  River  near: 

description 103-104 

discharge 104 

discharge,  monthly 105 

gage  heights 104-105 

rating  table 105 

McCormlck  canal  near- 
North  Yakima,  Wash.: 

description 72 

discharge 72 

gage  heights 72 

head  works  location 54, 72 
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McDonald,  Oreg.,  Page. 

John  Day  River  at: 

description 203-204 

discharge 204 

discharge,  monthly 205 

gage  heights 204-205 

rating  table 205 

Mackay,  Idaho, 

Big  Lost  River  near: 

.  description 108 

discharge 108 

discharge,  monthly 110 

gage  heights 109 

rating  table 109 

McKay  Creek  near— 
^     Pendleton,  Oreg.: 

discharge 229 

McKenzie  River  at— 

Hendricks  Ferry,  Oreg.: 

description 222 

discharge 222 

gage  heights 223 

McLaughlin  ditch  above- 
Vale,  Oreg.: 

description 134 

discharge 134 

McLaughlin's  bridge  near  Vale  Oreg., 
Malheur  River  at: 

description 129 

discharge 129 

discharge,  monthly 131 

gage  heights 130 

rating  table 130 

Malheur,  Oreg., 

Willow  Creek  near: 

description 141 

discharge 142 

discharge,  monthly 143 

gage  heights 142 

rating  table 143 

Malheur  Farmers'  canal  above  Vale.  Oreg.: 

description 134 

discharge '. 134 

Malheur  River,  Oreg.: 

description 91 

near  Ontario: 

description 131 

discharge 1.32 

discharge,  monthly 133 

gage  heights 1.32 

rating  table 133 

near  Vale: 

description 126, 129 

discharge 127, 129 

discharge,  daily 128 

discharge,  monthly 129, 131 

gage  heights 127-128, 130 

rating  table 130 

near  West  fall: 

description 124 

discharge 124 

discharge,  monthly 126 

gage  heights 12.'> 

rating  table I2.'> 

Malheur  River  Valley.  Oreg., 
ditches  in : 

station  data i:{:i-l37 


Malott,  Wash.,  Page. 

Salmon  Creek  near: 

description 32-B 

discharge 33 

discharge,  monthly 34 

gage  heights 35 

rating  table 54 

Martin,  Wash., 

Yakima  River  near: 

description 43-44 

discharge 44 

discharge,  monthly 45 

gage  heights 44 

rating  table 45 

MaxweU  ditch  at— 
Echo,  Oreg.: 

description 197 

discharge 197 

discharge  of  waste  way  of 197 

Mehama,  Oreg., 

North  Fork  of  Santiam  River  near: 

description 224-225 

d  ischarge 225 

gage  heights 225 

Methods  of  computing  stream  flow 10-11 

Methods  of  measuring  stream  flow 6-10 

Methow  River  near— 
Pateros,  Wash.: 

description 35 

discharge 35 

discharge,  monthly 37 

gage  heights 36 

rating  table 36 

Methow  River  basin: 

description 34 

Milton,  Oreg., 

Walla  Walla  River  at  and  near: 

description 178, 179-180 

discharge I7S.  ISO 

discharge,  monthly 179. 181 

gage  heights 179, 180-181 

rating  table 179 

Walla  Walla  River,  South  Fork,  near: 

description 176 

discharge 177 

discharge,  monthly 178 

gage  heights 177 

rating  table 178 

Minam  River  near- 
Elgin,  Oreg.: 

discharge 229 

Miner's  inch,  definition  of 3 

Minidoka,  Idaho, 
Snake  River  near: 

description 93-94 

discharge 94.96 

discharge,  monthly 95 

gage  heights 94-95 

rating  table 96 

Missoula  River  at— 
Missoula,  Mont.: 

description 16 

discharge 17 

discharge,  monthly IS 

gage  heights 17 

rating  table 18 
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Molalla  River  at—  Page. 

Dickoy  Prairie,  Oreg.: 

description 227 

discharge 227 

gage  heights 227 

Montgomery  Ferry,  Idaho, 
Snake  River  near: 

See  Snake  River  near  Minidoka. 
Moi*an,  Wyo., 

South  Fork  of  Snake  River  near: 

description 101 

discharge 102 

discliarge,  monthly 103 

gage  heights 102 

rating  table lOJ 

Morrisey  canal  near- 
North  Yakima,  Wash.: 

discharge 77 

head  works  location 54 

Moxee  canal  near- 
North  Yakima,  Wash.: 

discharge 58 

gage  heights 58 

head  works  k>cation 53, 58 

Multiple-point  method  of  measuring  dis- 
charge, description  of 9 

Naches-Cowiche  canal  near- 
North  Yakima,  Wash.: 

description 73 

discharge 73 

gage  heights 73 

head  works  location 54, 73 

Naches  River,  Wash.: 

canals  taking  water  from : 

listof 54 

station  date 65-77 

description 43 

near  mouth  of  Tieton  River  (below) : 

description 84^5 

discharge 85 

discharge,  monthly 86 

gage  heights 85 

rating  table 85 

near  Nile: 

description 82-83 

discharge 83 

discharge,  monthly 84 

gage  helght.-i 8:j-84 

rating  Ublc 84 

near  North  Yakima: 

description m  87 

discharge 87 

discharge,  monthly 88 

gage  heights 87-88 

rating  table 88 

Nelson  canal  near- 
North  Yakima,  Wash.: 

discharge 77 

head  works  location 54 

Nevada  ditch- 
below  Vale,  Oreg.: 

description 136 

discharge 136- 137 

waste  ways  of: 

discbarge K**" 


Nile.  Wash.  Pagn. 

Naches  River  near: 

description 82-83 

discharge 83 

discharge,  monthly 84 

gage  heights 8:j-84 

rating  table 84 

Nolin,  Oreg., 

Slusher  &  Gould  ditch  near: 

description 191 

discharge 191 

North  Yakima,  Wash., 

Broadguage  canal  near: 

description 73 

discharge 73 

gage  heights 73 

head  works  location 54 

Clark  canal  near: 

description 68 

discharge 68 

gage  heights 68 

head  works  location 54,68 

Cox  canal  near: 

discharge 77 

head  works  location 54 

Fortune  canal  near: 

description 67 

discharge 67 

gage  heights 67 

head  works  location 54,67 

Fowler  canal  near: 

discharge 59 

gage  heights 60 

head  works  location A."?,  59 

deed  canal  near: 

description 69 

discharge 69 

gage  heights 70 

head  works  location .'>4, 69 

Granger  canal  near: 

discharge 77 

head  works  location 53 

Hubbard  canal  near: 

discharge 59 

gage  heights 59 

head  works  location 53, 59 

Kelly  canal  near: 

discharge 77 

head  works  location 54 

T<aswell  canal  near: 

discharge 77 

head  works  Ux^ation 54 

Ix>wer  Scott  canal  no4ir: 

description 67 

discharge 67 

gage  heights 68 

head  works  location 54, 67 

Lowry  canal  near: 

description 68 

discharge 69 

gage  heights 69 

head  works  IcHMition 54. 68 

McCormick  canal  noar: 

description 72 
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North  Yakima,  Wash.— Continued.  Pft|?e- 

McCormlck  canal  nmr: 

discharge 72 

gage  height!) 72 

head  works  location 54, 72 

Morrisey  canal  near: 

discharge 77 

head  works  location 54 

Moxee  canal  near: 

discharge 58 

gage  heights 58 

head  works  location 53, 58 

Naches-Cowiche  canal  near: 

description 73 

discharge 73 

gage  heights 73 

head  works  location 54, 73 

Naches  River  near: 

description 86-87 

discharge 87 

discharge,  monthly 88 

gage  heights 87-88 

rating  table 88 

Nelson  canal  near: 

discharge 77 

head  works  location 54 

Power  canal  at: 

description 74 

discharge 74 

gage  heights 75 

head  works  location 54, 74 

Prosser  power  flume  near— 
Prosscr,  Wash.: 

discharge 78 

R.  S.  &  C.  Co.'s  canal  near: 

discharge 77 

Selah-Moxee  canal  near: 

discharge 57 

gage  heights 57 

head  works  location 53, 57 

Selah  Valley  canal  near: 

description 65 

discharge 65 

gage  heights 65 

head  works  location 54, 65 

Shanno  canal  at: 

description 75 

discharge 75 

gage  heights 75-76 

head  works  location .'>4, 74 

Shanno-Fruitvale  canal  near: 

discharge 78 

head  works  location 54 

Taylor  canal  near: 

discharge 57 

gage  heights 58 

head  works  location 53, 57 

Tieton  Uiver  nciir: 

description 89 

discharge 89 

discharge,  monthly 90 

g^ge  heights 89-90 

rating  table *  90 

Town  canal  near: 

description 76 

discharge 77 


North  Yakima,  Wash.— Continued.  Page. 

Town  canal  near: 

(;;age  heights 77 

head  works  location 54,76 

Union  canal  near: 

description 76 

d  ischarge 76, 78 

gage  heights 76 

bead  works  location 54 

Upper  Scott  canal  near: 

discharge 77 

head  works  location .M 

Wapatox  canal  near: 

description « 

discharge 66 

gage  heights 66 

head  works  location 54, 66 

White  &  Leach  canal  ne«r: 

description . ." 71 

discharge 71 

gage  heights 72 

head  works  location .M,  71 

Yakima  River  near: 

description 45 

gageheights 46 

Yakima  Valley  canal  near: 

description 70 

discharge 71 

gage  heights 71 

head  works  location 54, 70 

Norwood  ditch- 
above  Vale,  Oreg.: 

discharge 147 

Ochoco  River  near— 

Prineville,  Oreg.: 

discharge 229 

Odell,  Oreg., 

East  Fork  of  Deschutes  River  at: 

description 210 

discharge , 210 

discharge,  monthly 211 

gage  heights 210-211 

rating  table 21 1 

Odell  Lake  outlet,  Oreg.: 

d  ischarge 229 

Okanogan  River  basin: 

description 31 

Olsen  canal  near— 

Ellensburg,  Wash.: 

discharge X 

gage  heights 56 

head  works  location 53,56 

Ontario,  Oreg., 

Brosnan  ditch  near: 

discharge 137 

Malheur  River  near: 

description. 13i 

discharge 132 

discharge,  monthly 133 

gage  heights 132 

rating  Uble 133 

wasteways  near: 

discharge 121, 137 

Wilson  ditch  near: 

description .• 121 

discharge 121 
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Ora,  Idaho,  Page.  | 

North  fork  of  Snake  River  near: 

deflcrlption 91-92 

discharge 92 

discharge,  monthly 93 

gage  heights 92 

rating  table 93 

Oregon  Land  and  Water  Company's  ditch 
at— 

Umatilla,  Oreg.: 

description 199 

discharge 199 

discharge,  monthly 201 

gage  heights 200 

rating  table 200 

Owyhee,  Oreg., 

Ck)w  Hollow  wasteway  near: 

discharge 120 

Fletcher  wasteway  near: 

discharge 120 

Owyhee  ditch  near: 

description 1 18 

discharge 119 

discharge,  monthly 120 

gage  heights 119 

rating  table 120 

Owyhee  River  near: 

description 116 

discharge 117 

discharge,  monthly 118 

gage  heights 117 

rating  table 118 

Owyhee  ditch  near—  ^ 

Owyhee,  Oreg.: 

description 118 

discharge 119 

discharge,  monthly 120 

gage  heigh  ts 119 

rating  table 120 

Owyhee  ditch  wasteway s: 

discharge 1.30-121 

Owyhee  River,  Oreg.: 

description 91 

near  Owyhee: 

description 116 

discharge U7,'229 

discharge,  monthly 118 

gage  heights 117 

rating  table 118 

Owyhee  River  Valley, 

ditches  in: 

station  data 118-121 

Palouse  River,  Wash.: 

description 91 

near  Elberton: 

description 169-170 

discharge 170 

gage  heights 170 

near  Hooper: 

description 171 

discharge 171 

discharge,  monthly 173 

gage  heights 172 

rating  table 172 


Pasco,  Wash.  Page. 

Columbia  River  near: 

description 13-14 

gage  heights 14 

Pateros,  Wash., 

Methow  River  near: 

description 35 

discharge 35 

discharge,  monthly 37 

gage  heights 36 

rating  table 36 

Pauline  Creek  near— 
Rosland,  Oreg. : 

discharge 229 

Pendleton,  Oreg. 
Birch  Creek  near: 

discharge 228 

Farmers'  mill  ditch  at: 

description 190 

disctiarge 190 

gage  heights 190 

McKay  Creek  near: 

discharge 229 

Umatilla  River  near: 

description 184 

discharge 1 85 

gage  heights 185 

Wild  Horse  Creek  near: 

discharge 230 

Pend  Oreille  River.     (See  Chirk  Fork.) 
Peterson  and  Tcter  ditch  above- 
Vale,  Oreg.: 

discharge 147 

Pilot  Butte  Canal  near- 
Bend,  Oreg. : 

description 217 

discharge 217 

discharge,  month!    219 

gage  heights 218 

rating  table 218 

Pioneer  ditch  at — 
Echo,  Oreg. : 

description 196 

discharge 196 

Powder  River  near- 
Baker  City,  Oreg.: 

description 148 

dlHchargo 149 

discharge,  monthly 1.50 

gage  heights 1 49 

ratmg  table l/K) 

Power  Canal  at— 

North  Yakima,  Wash.: 

description 74 

discharge 74 

gage  heights 75 

head  works  location 54, 74 

Presto,  Idaho, 

Blackfoot  River  near: 

description 106 

discharge 106 

discharge,  monthly 107-108 

gage  heights 106-107 

rating  table 107 
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Priest  River,  Idaho.  Page. 

Clark  Fork  of  the  Columbia  at: 

description 15 

diachargc 15 

discharge,  monthly 16 

gage  heights 15 

rating  table 16 

Priest  River  at  (below) : 
Priest  River  at— 

Priest  River,  Idaho: 

description 23-24 

discharge 24 

gage  heights 24 

PrinevUlc,  Oreg., 

Carmichael  ditch  at: 

discharge. ; 219 

Crooked  River  near: 

discharge 229 

Ochoco  River  near: 

discharge 229 

Prosser,  Wash., 

Prosser  power  flume  near: 

discharge 78 

Taylor  power  flume  near: 

description 78 

Yakima  River  near: 

description 48 

discharge 48 

gage  heights 49 

Prosser  power  flume  near— 
Prosser,  Wash.: 

discharge 78 

Qulgiey  Creek  near— 
Halley,  Oreg.: 

discharge 229 

Rating  curves,  methods  of  construction  of. .  10-11 
Rating  tables,  methods  of  construction  of . .  10, 11 
Ravensdale,  Wash., 
Cedar  River  near: 

description 230-231 

gage  heights 231 

Rock  Creek  near- 
Arlington,  Oreg. : 

description 206 

discharge 206 

discharge,  monthly 207 

gage  heights 206-207 

rating  table 207 

Rock  Creek  near— 
St.  John,  Wash.: 

description 173 

discharge 173 

discharge,  monthly 175 

gage  heights 174 

rating  table 174 

Rosland,  Oreg., 

Findlcy's  ditch  near: 

discharge 216 

Pauline  Creek  near: 

discharge 229 

Rosl3m,  Wash., 

Clealum  River  near: 

description 80-81 

discharge 81 

discharge,  monthly 82 

gage  heights 81 

rating  Uble 82 


Pa^e. 
R.  S.  &  C.  Co.'b  canal  near- 
North  Yakima,  Wash.: 

discharge 77 

Rules  for  computation,  fundamental  and 

special 4-S 

Run-ofI  in  inches,  definition  of 4 

St.  Anthony,  Idaho, 
Teton  River  near: 

description 99 

discharge 100 

discharge,  monthly 101 

gage  heights 100 

rating  table 101 

St.  John,  Wash., 
Rock  Creek  near: 

description 173 

discharge 173 

discharge,  monthly 175 

gage  heights 174 

rating  table 174 

Salmon  Creek  near- 
Malott,  Wash.: 

description 32-33 

discharge Zi 

discharge,  monthly M 

gage  heights 33 

rating  table 34 

Salmon  River  post-oflioe,  Oreg., 
Sandy  River  near: 

discharge 229 

Sand  Hollow  ditch  above- 
Vale,  Oreg.: 

description 136 

discharge 136 

Sandy  River  near- 
Salmon  River  post-oflice,  Oreg.: 

discharge 229 

Santiam  River  at— 
Jefferson,  Oreg.: 

description 224 

discharge 234 

gage  heights 224 

Santiam  River,  North  Fork,  near— 
Mehama,  Oreg.: 

description 224-235 

discharge 225 

gage  heights 225 

Santiam  River,  South  Fork,  at— 
Waterloo,  Oreg.: 

description 225 

discharge 236 

gage  heights 236 

Satas  River  near- 
Alfalfa,  Oreg.: 

discharge 229 

Scott  ditch  above  Vale,  Oreg.: 

discharge 148 

Second-feet  per  square  mile,  deSnition  of . . .        4 

Second-foot,  delinltion  of 3 

Selah-Moxee  canal  near- 
North  Yakima,  Wash.: 

discharge 57 

gage  heights 57 

head  works  location 53,57 
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Selah  Valley  canal  near—  Page. 

North  Yakima,  Wash.: 

description 65 

discharge 65 

gage  heights 66 

head  works  location 54,65 

Shanno  canal  at— 

North  Yakima,  Wash.: 

description 75 

discharge 75 

gage  heights 75-76 

head  works  location 54, 75 

Shanno-Fruitvale  canal  near  - 
North  Yakima,  Wash.: 

discharge 78 

head  works  location 54 

Shelman's  ranch,  near  Asotin  Wash., 
Asotin  Creek  at: 

description 168 

gage  heights 169 

Sheridan,  Oreg., 

Yamhill  River  near: 

discharge 230 

Shoshone,  Idaho, 

Big  Wood  River  near: 

description 1 13 

gage  heights 113 

Shoshone  Falls,  Idaho, 

Snake  River  between  Twin  Falls  and: 

discharge 96 

Silver  Creek  near- 
Thompsons  Valley,  Ore^.: 

discharge 229 

Silver  Lake  ditch  near- 
Joseph,  Oreg.: 

description la'J 

discharge 163 

gage  heights 164 

Single-point  method  of  measuring  discharge, 

description  of 9 

Sinlahekin  Creek  near— 
Loomis,  Wash.: 

description 31-32 

gage  heights 32 

Sisters,  Oreg., 

Squaw  Creek  near,  above  diversions: 

discharge 229 

Skykomish  River,  South  Fork,  near- 
Index,  Wash.: 

description 2:J2 

gage  heights 232  '2:J3 

Slusher  &  Gould  ditch  near  - 
Nolln,  Oreg.: 

description 191 

discharge 191 

Slope  method  of  me^isurlng  dist'liarge,  uso 

add  value  of 0 

Snake  River,  Idaho: 

near  American  Falls  (above): 

description 91 

discharge 96 

near  Minidoka  (Montgomery  Ferry): 

description 93-94 

discharge 94, 96 

'discharge,  monthly 95 

gage  heights 04  9.') 

rating  table 95 


Snake  River,  Idaho:  Page, 

near    Shoshone    Falls,    between    Twin 
Falls  and: 

discharge 96 

seepage  and  waste  measurement« 96 

Snake  Riycr  basin; 

description 91 

Snake  River,  North  Fork,  near— 
Ora,  Idaho: 

description 91-92 

discharge 92 

discharge,  monthly 93 

gage  heights 92 

rating  table 93 

Snake  River,  South  Fork,  near— 
Lyon,  Idaho: 

description 1()3-1(H 

discharge 104 

discharge,  monthly 106 

gage  heights 104-105 

rating  table 105 

Moran,  Wyo.: 

description 101 

discharge 102 

discharge,  monthly 103 

gage  heights , . . .      102 

rating  table 103 

Snohomish  River  basin: 

description 232 

Snoqualmie  River  near— 
Snoqualmie  Falls,  Wash.: 

description 233 

gage  heights 234 

Spokane,  Wash., 

Little  Spokane  River  near: 

description 31 

gage  heights 31 

Spokan  River  at— 
Spokane,  Wash.: 

description 25-26 

discharge 26 

discharge,  monthly 27 

gage  heights 26 

rating  table 27 

Spokane  River  basin: 

description 24 

Squaw  Creek  near 

Sisters,  Oreg.,  alwive  diversions: 

discharge 229 

Stream  flow: 

field  methods  of  mwisuring G-10 

office  methods  of  computing; 1  )-ll 

Succor  Creek  near— 
Homedale,  Idaho: 

description 1 14-1 15 

discharge 115 

discharge,  monthly 116 

gage  heights 115 

Sunnyside  Canal  near— 
Yakima,  Wash.: 

description 61 

discharge 61 

gage  heights 62 

head  works  location 53, 61 
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Suver,  Oreg.,  Page. 

Lucklamuto  River  near: 

description 226 

discharge 226 

gage  heights 227 

Tables,  explanation  of 4 

Taylor  canal  near- 
North  Yakima,  Wash.: 

discharge 57 

gage  heights 58 

head  works  location .*. 5.'^,  57 

Taylor  power  flume  near— 
Prosser,  Wash.: 

discharge 78 

Tekoa,  Wash., 

Hangman  Creek  at  and  near: 

description 27-28, 29 

discharge,  dally 29 

gage  heights 28 

North  Fork  of  Hangman  Creek  near: 

description 29-30 

discharge 30 

gage  heights 30 

Teton  River  near— 
St.  Anthony,  Idaho: 

description 99 

discharge 100 

discharge,  monthly 101 

gage  heights 100 

rating  table 101 

Thompsons  Valley,  Oreg., 
Silver  Creek  near: 

discharge 229 

Thorp,  Wash., 

Cascade  canal  near: 

discharge 54 

gage  heights 55 

head  works  location 53, 54 

West  Kittitas  canal  near: 

discharge 55 

gage  heights 55 

head  works  location 53, 55 

Tleton  River  near— 

North  Yakima,  Wash.: 

description 89 

discharge »j 

discharge,  monthly 90 

gage  heights 89-90 

rating  table 90 

Town  canal  near— 
Ellensbui^g,  Wash.: 

discharge 56 

gage  heights 56 

head  works  location 53, 55 

North  Yakima,  Wash.: 

description 76 

discharge 77 

gage  heights 77 

head  works  location 54, 76 

Tumallo  Creek  near- 
Bend,  Oreg.: 

discharge 230 

Turner  ditch- 
above  Vale,  Oreg.: 

discharge 148 


Twin  Falls,  Idaho—  Pap- 

Snake   River  between    Shoshone    Falls 
and: 

discharge % 

Twin  Falls  canal,  Idaho: 

discharge « 

water  diverted  by 9f 

Umatilla,  Oreg., 

Bowman  ditch  at: 

description aJi 

dischar^ge %i 

Brownell  ditch  at: 

description am 

discharge 3)1 

Oregon  Land  and  Water  Company 's  ditch  at : 

description m 

discharge i9e 

discharge,  monthly 3DI 

gage  heights 306 

rating  table 2DD 

Umatilla    River    near.    See     Umatilla 
River. 
Umatilla  River  Basin: 

description isi 

Umatilla  River  near- 
Echo,  Oreg.: 

discharge 23D 

Fosters,  Oreg.: 

discharge 330 

Gibbon,  Oreg.: 

description 18I-IS2 

discharge 182 

discharge,  monthly lq 

gage  heights IS2-1S3 

rating  table m 

Pendleton,  Oreg.: 

description im 

discharge i^ 

gage  heights m 

Umatilla,  Oreg.: 

description iss 

discharge is 

discharge,  monthly 190 

gage  heights 1$ 

rating  table 18B 

Yoakum,  Oreg.: 

description 185-186 

discharge 186 

discharge,  monthly iff 

gage  heights \^\g! 

rating  table igj 

Umatilla  River  basin: 

description igi 

ditches  in: 

station  data J9Q-210 

springs  in: 

discharge aoi 

Union  canal  at— 

North  Yakima,  Wash.: 

description 75 

discharge 76,78 

gage  heights 75 

head  works  location 54-755 

Upper  Scott  canal  near- 
North  Yakima,  Wash.: 

discharge 77 

head  works  location 54 
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Vale,  Oreg.,  Page. 

Bully  Creek  at  and  above: 

description 137-138, 140 

discharge 138, 140 

discharge,  monthly 139 

gage  heights 13a-130, 1 41 

rating  table 139 

ditches  in  Malheur  River  Valley  above: 

descriptions  and  discharges 133-136 

ditches  In  Willow  Creek  Valley  above: 

•       discharge 146-148 

McQr^or  wasteway  below: 

discharge 137 

Malheur  River  near: 

description 126, 129 

discharge 127, 129 

discharge,  daily 128 

discharge,  monthly 129, 131 

gage  heights 127-128, 130 

rating  table 130 

Nevada  ditch  below: 

discharge 136-137 

Velocity  methods  of  measuring  discharge, 

description  of 7-10 

Vertical  velocity-curve  method  of  measuring 

discharge,  description  of 9 

Vines  ditch  above- 
Vale,  Oreg.: 

description 133 

discharge 133 

Walla  Walla  River  at  and  near- 
Milton,  Oreg.: 

description 178, 179-180 

discharge 178, 180 

discharge,  monthly 179. 181 

gage  heights 179, 180-181 

rating  table 179 

Walla  Walla  River,  South  Fork,  near- 
Milton.  Oreg.: 

description 176 

discharge 177 

discharge,  monthly 178 

gage  heights 177 

rating  table 178 

Walla  Walla  River  basin: 

description 176 

Wallowa,  Oreg., 
Bear  Creek  near: 

discharge 228 

Company  ditch  near: 

description 166 

discharge 166 

discharge,  monthly 167 

gage  heights 166-167 

Wallowa    River    near.    See   Wallowa 
River. 
Wallowa  Lake  near- 
Joseph,  Or^.: 

description 1.56 

discharge 1.56 

Wallowa  River  near— 
Elgin,  Oreg  : 

description 161-162 

discharge 162 

discharge,  monthly 163 

gage  heights 162 

rating  table 163 

IRR  178—06 17 


Wallowa  River  near—  Page. 

Joseph,  Oreg.: 

description 1.56-157 

discharge 157 

discharge,  monthly 159 

gage  heights 157-158 

rating  table 158 

Wallowa,  Oreg. : 

description 150- 

dlscharge 160 

discharge,  monthly 161 

gage  heights 160 

rating  Uble 161 

Wallowa  Falls,  above  Wallowa  Lake. 
Oreg.: 

discharge 230 

Wallowa  River  Valley, 
ditches  in: 

descriptions  and  discharges 163-167 

Wapatox  canal  near- 
North  Yakima,  Wash.: 

description 66 

discharge 66 

gage  heights 66 

head  works  location 54, 66 

Waterloo,  Oreg., 

South  Fork  of  Santiam  River  at: 

description 225 

discharge 226 

gage  heights 226 

Weir  method  of  measuring  discharge,  re- 
quirements of 7 

Wenache  River  at— 
Cashmere,  Wash.: 

description 40 

discharge 41 

discharge,  monthly 42 

gage  heights 41 

rating  table 42 

Wenache  River  basin: 

description 40 

Westfall,  Oreg., 

Malheur  River  near: 

description 124 

discharge 124 

discharge,  n  onthly 126 

gage  heights 125 

rating  table 125 

West  Kittitas  canal  near— 
Thorp,  Wash.: 

discharge 55 

gage  heights 55 

head  works  location 53, 55 

White  A  Leach  canal  near- 
North  Yakima.  Wash.: 

description 71 

discharge 71 

gage  heights 72 

head  works  location .54, 71 

White  River  basin: 

description .• 230 

Wild  Horse  Creek  near— 
Pendleton,  Oreg.: 

discharge 2o0 
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Willamette  River  at—  Page. 

Albany,  Oreg.: 

description 223 

discharge 223 

gage  heights 223 

Willamette  River,  Coast  Fork,  near— 
Goshen,  Oreg.: 

description 221 

discharge 221 

gage  heights 222 

W^illamette  River,  Middle  Fork,  at— 
Jasper,  Oreg.: 

description 220 

discharge 221 

gage  heights 221 

Willamette  River  basin: 

description 220 

Willow  Creek  basin: 

deacription 202 

Willow  Creek  [of  the  Columbia]  near- 
Arlington,  Oreg.: 

description 202 

discharge 202 

discharge,  monthly 203 

gage  heights 202 

rating  table 203 

Willow  Creek  (of  the  Malheur]  near- 
Dell,  Oreg.: 

description 14^144 

discharge 144 

discharge,  monthly 146 

gage  heights 144- M.*! 

rating  table 145 

Malheur,  Oreg.: 

description 141 

discharge 142 

discharge,  monthly 143 

gage  heights 142 

rating  table 143 

Willow  Creek  Valley- 
ditches  in.  above  Vale,  Oreg.: 

discharge 146-148 

Wilson  &  Co.'s  ditch  at— 
Echo,  Oreg.: 

description 194 

discharge 194 

Wilson  ditch  near- 
Ontario,  Oreg.: 

description 121 

discharge 121 

Wlnans  City,  Oreg.. 
Hood  River  at: 

description 219-220 

discharge 220 

gage  heights 220 

Yakima,  Wash., 

Sunny  side  canal  near: 

description 61 

discharge 61 

gape  heights 62 

head  works  location 53, 61 

Wide  Hollow^  waste  near: 

discharge 78 

Yakima     River     near.     See     Yakima 
River. 


Yakima  River  Basm:  Page. 

description 43 

Yakima  Indian  Reservation,  Waah., 

New  Reservation  canal  In: 

discharge 60 

gage  heights 60 

head  works  location 53.60 

Old  Reservation  canal  in: 

discharge 61 

gage  heights 61 

head  works  location 53.61 

Yakima  River,  Wash.: 

canals  taking  water  from : 

list  of 53 

station  data 54-^ 

near  Klona: 

description 4»-o0 

discharge 50 

discharge,  monthly 52 

gage  heights 51 

rating  table 51 

near  M.iitin: 

description 43-M 

discharge 44 

discharge,  monthly 45 

gage  heights 44 

ratine  table 45 

near  North  Yakima: 

description 45 

gage  heights 46 

near  Prosser: 

description 4s 

discharge 4S 

gage  heights ^ 

near  Yakima: 

description 46 

discharge 47 

gage  heights 47 

Yakima  V^alley, 

canals  In: 

description 53-53 

list  of 5.VM 

station  data 54-78 

Yakima  Valley  canal  near- 
North  Yakima,  Wash.: 

description 70 

discharge 71 

gage  heights 71 

head  works  location 54.  Tt) 

Yamhill  River  near- 
Sheridan,  Oreg.: 

discharge ao 

Yoakum,  Oreg., 

Horseshoe  Irrigation  Company's  ditch 
at: 
description 191 

UmatllU  River  near: 

description 185-186 

discharge m 

discharge,  monthly is? 

gage  heights igg-is: 

rating  table ig: 

Zindel.  Wash.. 

Grande  Ronde  River,  at: 

description 155 

gage  heights 155-156 
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CLASSIFICATION  OF  THK  PUBLICATIONS  OP  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  178.] 

The  publications  of  the  United  States  Geological  Siirve>-  f'onsist  of  (1)  Annual 
Report*,  (2)  Monographs,  (3)  Professional  Papers,  (4)  Bulletins,  (5)  Mineral 
Resources,  (6)  Water-Supply  and  Irrigation  Papers,  (7)  Topographic  Atlas  of 
United  States — folios  and  separate  sheets  thereof,  (8)  Geologic  Atlas  of  United 
States — folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  liste  may  be  had 
on  application. 

Most  of  the  above  publications  may  \)e  obtained  or  consulted  in  the  following 
ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivere<l  to  Senators  and  Representatives  in  Congress,  for 
distribution. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  Unitetl  States,  where  they  may  In?  con- 
sulted by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  numl>er  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  II,  Forestry;  I,  Irrigation;  J,  Water  stor- 
age; K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographlc  investiga- 
tions; N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 

Series  P.— The  hydrographic  progress  reports  contain  the  results  of  stream  measurements.  A 
report  Is  i&sued  for  every  calendar  year,  containing  the  results  of  data  collecie<l  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  anniial  report  or  as  a  bulletin;  they  are 
now  published  as  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  years,  of  the  publi- 
cations containing  the  progress  reports  of  stream  measurements.  A  detiiiled  index  of  these  reports 
(1888-1903)  is  published  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report.  Part  J  I. 

1889.  Eleventh  Annujil  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 
1833.  Bulletin  No.  181. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  11. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Pap<>rs  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-supply  Papers  Nos.  35,  36.  37,  38,  and  39;  Twenty-first  .\nnual  Report,  Part  IV. 

1900.  Water-supply  Papers  Nos.  47, 48, 49, 50, 51,  and  52;  Twenty-second  Annual  Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  76. 
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II  SERIES    LIST. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 
1908.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers,  Nos.  124, 125,  126, 127,  128,  and  129. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130. 131, 132, 133,  134,  and  185. 

1905.  East  of  Mississippi  River,  Nos.  165, 166,  167,  168. 169, 170,  and  171. 
West  of  Mississippi  River,  Nos.  171,  172,  173.  174,  175, 176, 177,  and  178. 

The  Geological  Survey  and  the  Reclamation  Service  have  suboffices  in  different  parts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  Is  carried  on,  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows : 

Boston,  Mass.,  6  Beacon  .street;  Utica,  N.  Y.,  75  Arcade;  Atlanta,  Ga.,  409  Temple  court;  Austin. 
Tex.,  University  of  Tex-  •-••hlcago,  111.,  876  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody,  Wya; 
Denver,  Colo.,  Chamb*:  ^-  •  j^amerce  Building;  Salt  Lake,  Utan;  Los  Angeles,  Cal.,  1108  Union  Trost 
Building;  Phoenix,  Ariz.;  Carlsbad,  N.  Mex.;  El  Paso,  Tex.;  Billings.  Mont.;  Huntley,  Mont.;  Hazen, 
Nev.;  Boise,  Idaho;  North  Yakima,  Wash.;  Portland,  Oreg..  351  Washington  street. 
Correspondence  should  be  addressed  to 

The  Director, 

United  States  Geological  Survev, 

Washington,  D.  0. 
July,  1906. 
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